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H E AND YOU

“Trust is an important lubricant of a social system. It is extremely

ef�cient; it saves a lot of trouble to have a fair degree of reliance on

other people's word. Unfortunately this is not a commodity which

can be bought very easily. If you have to buy it, you already have

some doubts about what you have bought.”

Kenneth J Arrow (1974), The Limits Of Organization.

1. Introduction
Trust can fundamentally affect �nancial development (e.g., Guiso, Sapienza and

Zingales, 2004, 2008, 2009; Alesina and Giuliano, 2015), of which the persistent vari-

ation over decades may yield dramatic gaps across societies.1 Whereas literature has

established the role of historical shocks, geographical endowments and institutions in

shaping initial social trust levels and these levels' evolution (e.g., Tabellini, 2010; Nunn

and Wantchekon, 2011; Moscona, Nunn and Robinson, 2017; Giuliano and Nunn, 2021),

we address a further thought: do varying trust levels contribute to these crucial shap-

ing forces, and could potentially arise from the same environment? For example, do

high-trust societies have more trustworthy individuals relative to low-trust societies,

or do they to some extent incentivize people to be trustworthy when they might be

untrustworthy in a low-trust environment?

Lowes et al. (2017) carries forward Tabellini (2008)'s model implications using the

setting of family education in the Kuba Kingdom; they �nd that since centralized in-

stitutions are better at shaping children's behavior, parents spend less time imparting

their values to their children. As a result, future generations are more inclined to cheat.

This implies that trust can be an explicit social appearance, even despite people's inner

essence, whereas institutions provide incentive for certain behaviors.

In this paper, we highlight that social trust itself can play the same role as institu-

tions in incentivizing behaviors. As a result, trust becomes a self-ful�lling prophecy:

high-trust economies incentivize people to be trustworthy, further strengthening the

1A large literature documents the persistence of culture (e.g., Guiso, Sapienza and Zingales, 2004,
2016; Giuliano and Nunn, 2021). Meanwhile, despite the new trend of economic convergence around
the world (Patel, Sandefur and Subramanian, 2021; Kremer, Willis and You, 2022), credit to the private
sector is seen to be the only divergent force among twenty growth correlates (Kremer, Willis and You,
2022). Our paper uses trust to explain this remarkable divergence.
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high trust environment. In particular, an economy can have different trust levels within

the same given economic and non-economic conditions and regulatory policies. This

makes it dif�cult for societies to increase from its initial trust levels during ongoing

economic activities, once those levels are shaped by historical or geographical factors.

We analyze how trust endogenously interacts with economic activities in the con-

text of private-sector credit provision. In this simple and tractable model, borrowers

(e.g., entrepreneurs and individuals) make loans with randomly matched lenders (e.g.,

banks) to allow them to engage in pro�table tasks or address emergency needs. In

addition, a regulator can partially detect fraud. In in�nite and discounting periods,

each borrower has a given probability to remain in for the next period; if she does

not remain, she is replaced by a new entrant. There are three borrower types in the

population: honest borrowers who always repay the principal and interest, fraudulent

borrowers who always default (i.e., they remove the principal and are excluded once

detected by the regulator), and opportunistic borrowers who face a trade-off between

defaulting and repaying. The regulation of this credit market can be tight, which in-

creases the detection probability, but requires larger social costs for implementation.

The social trust level is concretely de�ned in this context. Borrowers' types are

imperfectly observed, either because of undetected defaults or new entrants without

records. Lenders are in a competitive market and set interest rates to compensate for

losses to defaults. To do so, a lender has to estimate the group's default risk based on

the group's collective reputation(Tirole, 1996), i.e., the default probability of all eligible

borrowers. The social trust level is de�ned as the average probability of believing that

a person met for the �rst time would behave honestly (not cheat).

Our central model's implication is that, with the same composition of borrowers,

the equilibrium of a high-trust collective reputation and a low-trust reputation can

both exist. That is, distrust can be a self-full-�lling prophecy — opportunistic bor-

rowers choose to default more, the collective reputation of the borrowers deteriorates,

and the lender needs to charge a higher interest rate under information asymmetry,

further reducing opportunistic borrowers' incentive to behave honestly. The second

implication is that regulation yields heterogeneous, even opposite effects on economic

growth in low- and high-trust economies — �nancial liberalization is the ideal strategy

in high-trust societies, while tight regulation is the better strategy in low-trust societies.

We further incorporate an informal credit market as an alternative means of credit

access, e.g., family or friends, where borrowers get credit based on in-group trust rather
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than the collective reputation of the society as a whole. Good borrowers are more

inclined to take advantage of their social capital in their community without being

represented by the collective reputation, even knowing that the private lender could

have the power of a monopoly to extract pro�ts. Then fraudulent borrowers drive

honest borrowers out of the formal credit market, and in the process further deteriorate

the credibility of borrowers in that market. This adverse selection is exacerbated in the

low-trust scenario, generating a greater negative impact on the credit scale than in the

high-trust equilibrium. As a result, our third implication explains that there is a larger

informal credit scale under the low-trust equilibrium.

The inference is crucial: the substantial disparities in credit scale and growth are

not solely attributable to the demand side — in low-trust countries, there could also

be a great demand for investment projects or household �nancing, yet a large part of

borrowing is absorbed by the informal lending market rather than the modern �nancial

systems, which undermines economic growth. In particular, such a reduced formal

credit scale is driven by high-quality borrowers who bear a negative externality of

distrust and turn to the informal credit market.

We provide three extended discussions. First, in the long run, tight regulation may

rule out the low-trust equilibrium and reshape social trust. Deregulation, on the other

hand, may keep the economy growing at a high rate for a long time, yet leave room for

distrust evolution. This echoes typical cases in �nancial history (e.g., the 2008 crisis,

Akerlof and Shiller, 2010). Second, the model helps us understand the importance of

building a credit history, which serves as a supplemental means of reducing the soci-

etal cost of enforcing tight regulation. Third, we revisit the formal lender's information

set and allow for additional knowledge about the client's personal characteristics. This

leads to a narrower �nancial inclusion in the low-trust economy. However, we high-

light that even complete knowledge cannot replace the role of collective reputation, as

information about new clients is always imperfect.

Our empirical tests comprise three parts. First, we investigate the relationship be-

tween trust and borrowing activities. High trust is associated with high initial (1985)

private-sector credit and also substantial credit expansion, which echoes the impact of

trust variations and their persistence. Consider the informal market. Countries with a

one standard deviation lower trust level have about a 36% percentage point increase

in the share of individuals who borrow from family or friends instead of �nancial in-

stitutions. These relationships have been even stronger despite the catch-up effects of
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�nancial inclusion in low-trust countries. Credit card coverage exhibits similar pat-

terns. An alternative explanation for these patterns is that lower trust is associated

with a lower development level as a result of underdeveloped �nancial systems. After

controlling for the development of �nancial infrastructure, we �nd that the coef�cient

of the GDP is no longer signi�cant, but trust still has a strong explanatory power, im-

plying a unique direct channel that is not explained by GDP growth.

The second part of our empirical testing analyzes the micro mechanism using nearly

200,000 observations from World Bank FINDEX micro-survey data. We estimate probit

models and present evidence that an individual's choice of �nancing source is in�u-

enced by social trust levels. Put differently, in low-trust countries, people are more

likely to switch to informal channels due to the burden of the collective low-trust rep-

utation, even when those people are not identi�ed as risky clients by their individual

characteristics. In our most general speci�cation, individuals in countries with a one

standard deviation lower trust level are about 4.5% percentage points less likely to re-

ceive funds from �nancial institutions. The negative spillover of distrust explains a

huge shortfall in the lowest-trust country's formal credit market as compared to the

country with the highest trust level: about 20% of its entire population. Meanwhile,

about 14% of its nationals �ow into informal channels due to the low trust environ-

ment.We increase the rigor of the above baseline estimate in three ways. We use a

society's level of trust in strangers as a proxy to better capture trust's role in �nancial

institutions' decisions. Our results remain robust and distinct from GDP's role. Then

we alternatively hypothesize that trust affects individuals' choice of funding source

by interacting with personal characteristics. The interaction terms dominate the indi-

vidual controls. Surprisingly, well-quali�ed individuals in low-trust countries prefer

informal channels more than those in high-trust countries. This aligns with the adverse

selection mechanism illustrated in our model. Additionally, we address potential spec-

i�cation challenges: the alternative informal channel may have different meaning for

those who have access to institutions and those being rejected, and thus violate the in-

dependence of irrelevant alternatives (IIA) assumption in probit choice models. To test

this, we use a multinomial probit (MNP) model and �nd that our the results remain

robust. Based on the MNP estimation, we calibrate a representative individual from

a given environment and analyze the predicted probabilities of her choice of funding
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sources.2 Solely by varying social trust from the sample's lowest level to the highest,

her probability of prioritizing �nancial institutions rises from about 24% to 51%, while

her probability of choosing to borrow from family or friends drops from about 41% to

22%. The simulation shows the mechanism from a micro perspective: even in the same

economic environment, individuals' borrowing choices depend on the aggregate level

of trust, ful�lling the economy in different equilibriums.

Our third empirical test links to economic growth. We �nd that the relationship

between trust and credit is economically signi�cant. Trust persistently predicts higher

GDP growth as originally documented by Knack and Keefer (1997); Zak and Knack

(2001). We further note that 50% of predictability is explained by credit expansion.

Therefore, persistent trust variations constitute a counterforce against the global con-

vergence documented by Patel, Sandefur and Subramanian (2021); Kremer, Willis and

You (2022). Importantly, �nancial regulations generate heterogeneous effects in low-

and high-trust countries. Following Barth, Caprio and Levine (2013)'s index construc-

tion, we extend the sample set based on the Bank Regulation and Supervision Survey,

and focus on overall restrictions on bank activitiesfrom 1999 to 2019. There is no sig-

ni�cant unconditional correlation between the tightening of regulation and economic

growth. However, using a simple sorting by trust levels, we �nd that a one standard

deviation increase in regulation tightening signi�cantly yields about a 1.0 percentage

point lower annual GDP p.c. growth rate in countries in the top 50% of the trust level

list, but a 0.6 percentage point higher rate in low-trust countries. This is particularly

crucial for developing countries: while �nancial liberalization in high-trust countries

leads to a vibrant formal credit market, low-trust countries will bene�t from tighten-

ing regulations rather than mimicking the �nancial deregulation of developed coun-

tries (most of which are high trust) and falling into the larger negative externalities of

default.

Literature. Our paper relates to four strands of the literature. First, we add to the

literature on understanding the persistent variation in trust across societies. Litera-

ture highlights the important roles of historical events and institutions, e.g., Nunn and

Wantchekon (2011) shows that the differing trust levels across Africa can be traced

back to the slave trades; Guiso, Sapienza and Zingales (2016) shows that Italian cities

that were self-governing in the Middle Ages have greater social capital today. Many

2We simulate under sample medians. On non-numerical controls, we let the representative individ-
ual be a woman living in 2021. See Section 4.C for details and the online appendix for simulations under
comprehensive scenarios.
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works identify other factors that in�uence trust, including shared religious beliefs

(e.g., Guiso, Sapienza and Zingales, 2009), historical constraints on the executive (e.g.,

Tabellini, 2010), ethnicity (e.g., Moscona, Nunn and Robinson, 2017), and the tight-

ness/looseness of kinship ties (e.g., Enke, 2019). All these affect the level and scope of

trust. A few works to date have explored the important question of why and how trust

persists. Giuliano and Nunn (2021) shows that cultural norms are more persistent in

societies with ancestors who lived in stable natural environments. Other works indi-

cate that cultural factors can be not only inherited, but also inculcated by institutions

(e.g., Tabellini, 2008; Bidner and Francois, 2011; Lowes et al., 2017), as discussed in the

beginning. In this strand, we emphasize that in the context of economic interactions,

trust can play a similar role for institutions and therefore be self-ful�lling: even with

given anthropological, economic and regulatory environments, an economy may stay

in either a low- or high-trust equilibrium over a long period.

Second, this paper contributes to the growing literature on the importance of cul-

ture in in�uencing policy effects (e.g., Tertilt, 2005; La Ferrara and Milazzo, 2017; Nunn,

Qian and Wen, 2018; Ashraf et al., 2020). The wide variation and lack of signi�cant con-

vergence in bank regulatory and supervisory policies (Barth, Caprio and Levine, 2013)

suggests that different countries favor different policies. We are especially interested in

the question of why the same policy causes different, even opposite effects in different

economies. Bosio et al. (2022) shows that tighter regulations only bene�t economies

with low public-sector quality. We offer the novel perspective that tighter rules par-

ticularly bene�t low-trust economies but may hurt high-trust countries, indicating an

underlying effect of culture. Literature also shows that policy changes, even ones rel-

atively smaller than historical shocks and polity variations, may change culture (e.g.,

Gruber and Hungerman, 2007; Bau, 2021). Our model explores the idea that tight reg-

ulations change the low-trust equilibrium in the long run.

This paper also contributes to the literature on informal �nance by connecting the

roles of social relationship and culture. Informal �nance plays a unique role that in-

troduces the possibility of social enforcement (e.g., Kandori, 1992; Banerjee, Besley and

Guinnane, 1994; Allen, Qian and Qian, 2005; Ayyagari, Demirgüç-Kunt and Maksi-

movic, 2010), especially in underdeveloped economies (e.g., Udry, 1994; Banerjee and

Du�o, 2007) and scenarios with weak legal enforcement (e.g., Guiso, Sapienza and

Zingales, 2004). We analyze how social trust affects people's utilization of social rela-

tionships. Two empirical papers are the most relevant here. Hasan et al. (2017) shows

evidence that �rms located in lower social-capital regions are perceived as less trust-
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worthy and therefore borrow at higher interest rates with more restrictive loan terms

and rely more on private debt. Nicolas, Tarazi and Danisman (2023) investigates 34

countries and �nds that the in�uence of in-group trust on bank lending depends on

the level of informal lending. Our theory echoes all of these �ndings and offers an an-

swer the puzzle raised by Allen and Qian (2024): family loans are often much cheaper,

even if lenders know little about the business. We show that social distrust leads to

adverse selection in formal �nance, increasing formal borrowing costs and the number

of good borrowers in the informal market. This also adds to theories on interactions

between informal and formal �nance (e.g., Madestam, 2014; Allen, Qian and Xie, 2019).

Finally, our paper adds to the literature on how social trust affects �nancial devel-

opment and economic growth from a macro perspective. 3 In particular, Knack and

Keefer (1997); Zak and Knack (2001) document evidence that trust predicts economic

growth. Guiso, Sapienza and Zingales (2004, 2008) develop the roles of trust in de-

termining attitudes toward �nancial transactions and market developments. As con-

cluded in Alesina and Giuliano (2015), �nancial institutions cannot “cause” �nancial

development if cultural variables work against it. We show that distrust imposes ex-

ternalities on individual credit access. Importantly, distrust can endogenously arise

from and remain under equilibrium credit activities. As a result, distrust persistently

explains dampened credit and economic growth. This further connects to the litera-

ture on economic convergence (e.g., Barro, 1991; Barro and Sala-i Martin, 1992) and the

role of �nancial development (e.g., Greenwood and Jovanovic, 1990; King and Levine,

1993a,b). Despite the new pattern of unconditional economic convergence along with

nearly twenty converging growth correlates (e.g., Patel, Sandefur and Subramanian,

2021; Kremer, Willis and You, 2022), we explain why private-sector credit appears a

remarkable diverging counterforce (Kremer, Willis and You, 2022), as it is highly deter-

mined by persistently differing trust levels.

The remainder of this paper is structured as follows. Section 2 introduces the the-

oretical framework and presents model implications. Section 3 summarizes data and

variables. Section 4 presents empirical results: the country-level relationship between

trust and borrowing activities, the underlying micro-level mechanism, and the hetero-

geneous effects of regulation on economic growth with different trust levels. Section 5

3For example, La Porta et al. (1997); Guiso, Sapienza and Zingales (2006); Gennaioli, Shleifer and
Vishny (2015); Desmet, Ortuño-Ortín and Wacziarg (2017); D'Acunto, Prokopczuk and Weber (2019);
Gennaioli et al. (2022). For micro-evidence, Duarte, Siegel and Young (2012); Moro and Fink (2013);
Bottazzi, Da Rin and Hellmann (2016) provide important relevant evidence that trust matters in �nancial
activities, especially in lending decisions.
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concludes.

2. Theory
We �rst develop a baseline model to formally analyze the role of trust in the process

of accessing credit. The lender (�nancial institutions) can only track borrowers' prob-

ability of default based on the collective reputationin light of Tirole (1996). Section 2.B

solves two equilibria with different trust and steady states of credit growth, which can

coexist under the same parameter space. In Section 2.C, we consider the existence of

an alternative informal credit market in which lenders have private information about

borrowers. Section 2.D revisits the baseline assumptions and suggests the potential to

rule out the low-trust equilibrium with �nancial regulations.

A. Model Setup

Imagine an in�nite-period economy with discount factor d with a continuum of

borrowers (investors or entrepreneurs) borrowing from a randomly matched lender

(say, a bank) for pro�table opportunities or personal aims.

Borrowers and borrowing choices. Borrowers are in unit measure. We assume three

types of borrowers: honest borrowers ( a) never cheat, fraudulent borrowers ( g) always

cheat, and opportunistic borrowers ( b) decide the optimal borrowing amounts and

whether to default. a + b + g = 1. The borrower's type remains unchanged over

generations. Each borrower exists in the next period with probability E and leaves or

dies with probability 1 � E. A borrower who leaves is replaced by a new borrower with

no previous record. Each new borrower has the same probabilities of being honest ( a),

opportunistic ( b), or fraudulent ( g).

In each period, each borrower faces a unit measure of investment projects R with

return r � 0, where r follows the probability density function f (r). Naturally, E(R) <
¥ , i.e., the total investment return is �nite. 4

If a borrower chooses to be “good,” she will invest in all projects with r larger than

the interest rate rX offered by the lender. If a borrower chooses to commit fraud, she

takes the principal away in the current period and takes the risk of being detected

by the regulator with probability t in each following period. That is, in period t, a

4If we also consider personal borrowing, e.g., access to health care and education, the investible
projects can include personal aims, where borrowing is for emergency funds instead of investments,
and r essentially re�ects the extent that the project “requires” money.
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new fraudulent borrower can survive with probability [E(1 � t )] t and keep extracting

principal until caught by the regulator, whereupon the borrower derives zero utility

and leaves the economy.5 Fraudulent borrowers do not pay back any money, so they

want to borrow as much as possible. However, they need to pretend to be honest

borrowers and only borrow as if they do not intend to default.

Lender and trust as a collective reputation. All lenders are identical and risk-neutral,

so that in a competitive lending market, no lender can earn positive pro�t — the in-

terest rates are just suf�cient to cover losses to default. Importantly, we assume the

lender does not have private information about any of their borrowers. This simpli-

�cation allows us to focus on the role of collective reputation. (We extend our model

to allow the lender to have borrowers' private information in Section 2.D, where the

lender still must sometimes rely on the collective reputation because there are always

new entrants with no records.) The lender suffers a loss from the D share of borrowers

who default. Then r is determined to compensate for the default loss in equilibrium,

i.e.,

r(1 � D) = D. (1)

Consider the lender's estimate of D. First, the lender has no reason to reject borrowers

with clean records, denoted as Sc = Sc(E, t , b, g). However, clean borrowers are mixed

with two types of potential defaulters: hidden fraudulent borrowers who have not

been caught and new fraudsters, denoted Sh and Sn, respectively. Since the lender

cannot identify the borrower's type or history, she estimates Sx = Sx(E, t , b, g) (x 2
f h, ng) based on the population-average expectation. Then the estimated default share

reads

DX = EX

�
Sh + Sn

1 � Sc

�
, (2)

where EX denotes the lender's expectation under equilibrium X. At the same time, we

de�ne the social trust level as follows.

De�nition 1. Social Trust Level.
5One implicit assumption is that the regulator reviews the full transaction history with a constant

detection rate t . That is, fraudulent borrowers are always under the same risk of being detected. It
can be proved that defaulting in each future period dominates any alternative strategy with “honest”
periods, since being honest does not allow the borrower to avoid being detected by the regulator. The
same logic also applies in Tirole (1996).
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Denote the level of social trust in equilibrium X asTX . ThenTX is the average probability

that a person met (matched) for the �rst time can be trusted (to behave as an honest borrower).

Then by de�nition,

TX = 1 �
EX [Sn]
1 � E

. (3)

That is, the trust level TX and EX [Sx] (x 2 f h, ng) are different views of borrowers'

collective reputationunder X.

Timeline. The timeline in each period t is characterized as follows:

t
E borrower stays in the lending
market; (1 � E) borrowers are

replaced by new borrowers
without prior records.

Regulator investigates
borrowers' behavior before t,

detects fraud, sends
information to lenders.

Lender rejects fraudulent applicants,
estimates default probabilities for

clean borrowers and decides interest
rate rX based on collective reputation.

Borrowers determine their
loan size according to rX and

opportunity states f (r).

t + 1

B. Equilibria

We start by solving two pure-strategy equilibria. One is a high-trust economy

where all opportunistic borrowers choose to be good. The other is a low-trust equi-

librium in which all opportunistic borrowers choose to default. Importantly, we show

that the two equilibria can co-exist under the same parameter space and yield hetero-

geneous regulation effects.

High-trust equilibrium. Consider the benchmark high-trust (good) equilibrium G

without distrust inef�ciency — only g borrowers cheat and the trust level is TG =
a + b. To maintain this equilibrium, opportunistic borrowers must have suf�cient in-

centive to invest and pay interest rather than risk committing fraud that may be caught

by the regulator. The incentive constraint (IC) reads

Z ¥

rG

f (r)rdr
d

1 � dE(1 � t )
�

Z ¥

rG

f (r)( r � rG)dr
d

1 � dE
, (4)
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which can be rearranged as

1 � dE
dEt

rG � E(r � rGjr > rG) � MRR(rG), (5)

where rG is the equilibrium interest rate under such a good equilibrium. E(r � rGjr >
rG) is denoted as the mean-residual-return (MRR) function w.r.t. rG.6

Remark 1. The IC eq.(5) is interpreted as follows: the R.H.S. captures the nature of investment

opportunities. MRR(rG) can be interpreted as the economic surplus (after paying the interest

back) of the projects that survived under interest rG. The L.H.S. can be considered the forgone

value of the opportunity cost of default. Consequently,b opportunistic borrowers choose to

be honest if and only if the opportunity cost is lower than the economic surplus. Note that

borrowers consider the average return rather than marginal return, since once they default,

they also default on all future loans.

Consider the determination of rG. In each period, Sc = Egt fraudulent borrowers

are detected in Step 1. The lender believes that there are stillEG[Sh] = Eg(1 � t ) fraud-

ulent borrowers with clean records and EG[Sn] = ( 1 � E)g new fraudulent borrowers

entering the economy. Then the combination of eq.(1) and eq.(2) yields

DG =
Eg(1 � t ) + 1 � Egt

1 � Egt
=

g � Egt
1 � Egt

, rG =
g

1 � g
(1 � Et ). (6)

Low-trust equilibrium. The low-trust (bad) equilibrium B is achieved if and only if

the effective interest is higher than the average return,

1 � dE
dEt

rB � MRR(rB). (7)

Compared with the IC of equilibrium G, eq.(5), eq.(7) involves not only an oppo-

site inequality sign but also a varying equilibrium interest, rB. In this equilibrium,

EB[Sh] = E(b + g)(1 � t ), EB[Sn] = ( 1 � E)( b + g), and the trust level TB = a < TG.

The interest rate and estimated default share solve

DB =
(b + g) � E(b + g)t

1 � E(b + g)t
, rB =

b + g
1 � b � g

(1 � Et ). (8)

6We use the terminology MRR in light of the well-known mean-residual-life (MRL) function in sur-
vival analysis (e.g., Elandt-Johnson and Johnson, 1980), whereMRL(x) = E(X � xjX > x) provides the
expected remaining lifetime given that an individual has survived up to time x.
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Intuitively, rB > rG under the same parameter space, as the lender needs higher

interest to cover greater default losses; under the low-trust equilibrium, there are only

a economic agents engaging in the productive tasks. The b + g borrowers who are not

funded or who defaulted do not deliver economic growth, and they offset the interest

payments made by successful borrowers. This implies that in a low-trust economy,

borrowers suffer higher interest rates, which is consistent with the empirical �ndings

in Hasan et al. (2017).

Coexistence of the equilibria. IC eq.(5) and eq.(7) show the existence of equilibria is

determined by the parameter space and the investment environment, f (r). In particu-

lar, there is potential for the coexistence of the two equilibria. Proposition 1 gives the

suf�cient condition for coexistence.

Proposition 1. Multiple Equilibria.

With any parameters(d, E, t ) and distribution of returns r, de�ne MRR(x) = E(r �
xjr > x). There exists(b, g), s.t. eq.(5) and eq.(7) simultaneously hold, provided

lim
x! 0+

MRR(x) > 0, and lim
x! ¥

MRR(x)
x

< ¥ . (9)

In particular, with exponentially distributed opportunities, f(r) = l e� l r , r � 0 and

l > 0, the economy can be either high-trust or low-trust when

rG �
dEt

l (1 � dE)
� rB, ,

1
l (1� Et )(1� dE)

dEt + 1
2 [g, g + b]. (10)

Remark 2. To see the prevalence of coexistence potential, we note that (i) eq.(9) only requires

as a suf�cient condition appropriate(b, g), and (ii), eq.(9) is loose enough that it holds for a

large family of common distributions supported on a bounded or semi-in�nite interval (detailed

in Online Appendix OA-A). Economically, the former equation(9) rules out the case where

most projects do not make pro�ts other than interest, so that the good equilibrium does not

exist, and the latter rules out in�nite expected excess returns, which certainly precludes the bad

equilibrium.

To obtain a better understanding of the above-described coexistence and to gener-

ate further analytical discussion, we pin down f (r) as an exponential distribution in

Proposition 1, capturing the following characteristics: (i) f 0(r) < 0, i.e., fewer business

opportunities can survive as the required payoff increases; (ii) the (inverse) scale pa-
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rameter l approximately captures the overall business payoff, as E(R) = 1/ l , whereas

a higher l indicates that there are relatively more low-return opportunities.

Figure 1, Panel (a) compares low-trust and high-trust economies. The economic

surplus shrinks to the blue triangle as the interest rate increases from rG to rB. The yel-

low zone captures the economic welfare loss, which comes from two sources: lenders

charging higher interest rates and borrowers taking fewer business opportunities in

a low-trust environment. Figure 1, Panel (b) provides a numerical example in which

two equilibria coexist. 7 The black dashed line (LHS) refers to rX , while the blue curve

(RHS) refers to [dEt / (1 � dE)]MRR(rX ). Then the ICs require that when rX equals rG

(rB), the blue curve lies above (below) the black line. The interest rates rX obtained

from eq.(6) and eq.(8) are plotted as dotted lines, showing that they �t the IC.

Proposition 1 uncovers an important observation: trust is a self-ful�lling prophecy:

two economies endowed with the same population structure and investment environ-

ment could remain at different levels of credit activity for a long time. Under the “bad”

equilibrium, low trust induces the lender to charge a higher interest rate to compen-

sate for default-related losses. A higher interest rate makes cheating relatively more

attractive than keeping a clean record. Once borrowers' collective reputation is poor, a

new-entry borrower suffers from the spillover from the low-trust environment and so

inherits the preference for defaulting.

Equations(6), (8) and (9) bring an additional observation: rG and rB are not affected

by f (r) (and thus l ). Therefore, a large scalel could rule out the high-trust equilibrium

by making rG > dEt / [l (1 � dE)]. The intuition is that when most businesses do

not earn enough money, people realize that maintaining a good record with �nancial

institutions is less meaningful than the gains of defaulting. Thus, the economy falls

into the low-trust scenario. In contrast, a society with more pro�table businesses for

most borrowers tends to rule out the low-trust equilibrium.

Regulation and its effects on economic growth. Consider the role of the regulator —

in our model, we characterize it as the probability of detecting fraud in the past record

t 2 [0, 1]: if a borrower is detected and signaled as fraudulent, she will lose access

to the lending market and derive zero utility thereafter. If she is not detected, she can

continue as a clean borrower with a probability of (1 � t ) in the next period. A higher t

implies tighter regulation and naturally reduces default losses, but its implementation

7Online Appendix OA-A examines a richer set of common distributions using the same visualization
method.
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has greater social costs. We assume only trustworthy borrowers actually invest in all

projects and deliver economic growth, whereas default borrowers misappropriate the

money rather than investing it. The lenders do not contribute to economic growth as

all revenue is used to offset default losses.

Therefore, the general effect of tight regulation on economic surplus can be proxied

by the average pro�tability minus the social cost: 8

gX (t ) =
Z

Good Borrower i

Z ¥

rX

f (r)( r � rX )dr di � t C. (11)

The effect of regulations on economic growth can be compared with eq.(11), which

suggests the economy might respond to regulation changes differently under high-

and low-trust equilibria. Proposition 2 details this prevision.

Proposition 2. Heterogeneous Effects of Regulation.

Tighter regulation bene�ts a low-trust economy more than a high-trust economy, i.e., g0
B(t ) >

g0
G(t ). In particular, for any given(E, C, l , t ), there exists a unique thresholdḡ = ḡ(E, C, l , t ) 2

(0, 1), s.t. a tighter policy spurs growth in a low-trust economy but discourages growth in a

high-trust economy wheng < ḡ < b + g.

The intuition for the �rst half of Proposition 2 is obvious: tighter regulations can

detect more fraud so that a smaller share of borrowers default, and lenders can charge

a lower equilibrium interest rate to enable higher economic growth. The low-trust

economy, with an inherently greater default probability, detects more fraud, and thus

achieves greater improvements under the tighter regulatory environment. The second

half of Proposition 2 highlights the costs of enforcing tight regulations. In a high-

trust economy, the regulator can potentially liberate the �nancial sector while main-

taining the high-trust equilibrium to cut administrative costs, so that opportunistic en-

trepreneurs can �nd cheaper credit and more investment opportunities for economic

development. However, in the low-trust equilibrium, regulators are rewarded for

tightening regulations and reducing interest rates. Therefore, best regulatory prac-

tices depend on the society's trust level, especially when there is a suf�ciently large

8 One might solve an t that optimizes gX from eq.(11), while we treat t as exogenous. The rea-
sons are twofold: in practice, regulation design may be subject to various considerations, e.g., political
party preferences, regional coherence, and policy continuity. On the other hand, eq.(11) is not used as
accounting for economic growth, but to abstract two opposing effects of credit-related regulation on
growth, implying that the value of g(t ) is less practically meaningful than comparative statics over t .
In addition, for simplicity's sake eq.(11) assumes that the social cost is linear with t .
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population of opportunistic borrowers.

C. In-Group Trust and Informal Access to Credit

People generally have different levels of trust in members of their society in gen-

eral and those close to them; the latter is referred to as in-group trust in the literature

(e.g., Enke, 2019). In our baseline de�nition 1, trust mainly refers to out-of-group trust

as borrowers and lenders are randomly matched. We further introduce in-group trust

and alternative informal access to credit, e.g., through community or friends or other

borrowing channels utilizing social capital. We denote the in-group trust of each bor-

rower as q 2 [0, 1]. q can be interpreted as the subjective probability of not defaulting

conditional on private information or social enforcement. We assume there exists a

representative private lender who grants loans based on in-group trust.

In-group trust q is determined and does not suffer from information asymmetry

(Guiso, Sapienza and Zingales, 2008). Therefore, opportunistic borrowers would never

strategically default in the informal market but would instead be self-enforced (Kan-

dori, 1992).9 Assume q � U (0, 1) and is independent with types. 10 The private lender

can require a pro�t margin of r̄ � 0 as it has monopoly power over the borrower. She

optimally chooses r̄ to maximize the expected total pro�t accounting for costs other

than default loss (e.g., liquidity loss and the opportunity cost of personal investment),

captured as a proportion s > 0 of her total lending, i.e.,

max
r̄

( r̄ � s)QX ( r̄), (12)

where QX is the total borrowing demand �ows from the formal channel to the private

lender.

In this kind of borrowing, there is no chance of defaulting without being caught,

and the lending process can be viewed as a one-shot deal. Offering personal interest

rP satis�es qrP = r̄ . One direct observation arises that more trustworthy borrowers

receive lower personal interest rates rP. When q is high enough, the borrower switches

9Also, informal lenders can more ef�ciently monitor and enforce repayment from a class of �rms
than formal �nancial institutions can (Ayyagari, Demirgüç-Kunt and Maksimovic, 2010). That means
that lower in-group trust refers to a greater risk of being unable to repay loans.

10One might think that fraudulent borrowers would have a smaller in-group trust q on average. This
character does not qualitatively affect and even enhances the effects discussed below. From another
perspective, this assumption ensures that the formal lender has no information about individual's in-
group trust.
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to informal channels as the formal interest rate covers too much spillover of others'

defaults and becomes higher than rP.

Consider the equilibria with the alternative informal credit market. The formal

interest rate may also change as the crowd of borrowers changes. Lemma 1 proves the

existence and uniqueness of the new high-trust and low-trust equilibria.

Lemma 1. Equilibrium with Informal Channels.

With the existence of an informal credit market, there are still unique equilibria in the high-

and low-trust cases. The formal lender (a �nancial institution) faces a larger share of default

borrowers relative to the baseline — there exists a uniquer X > 1, 8X 2 f B, Gg s.t. (i) in the

new high-trust equilibriumG̃, the shares of three borrower types faced by the formal lender are

a
1 + ( r G � 1)g

< a,
b

1 + ( r G � 1)g
< b,and

r Gg
1 + ( r G � 1)g

> g;

(ii) in the new low-trust equilibriumB̃, the shares are

a
1 + ( r B � 1)( b + g)

< a,
r Bb

1 + ( r B � 1)( b + g)
> b,and

r Bg
1 + ( r B � 1)( b + g)

> g;

(iii) the new interest ratẽrX is independent of the private marketr̄ and satis�es

r̃X = r X rX > rX . (13)

Remark 3. The informal alternative is less attractive for borrowers who plan to default, since

they value the excess opportunity cost of undetected default in formal channels. Consequently,

the lender needs to increase the interest rate to cover the increased default losses due to the

relative decrease in good borrowers. In line with the practical intuition, the determination of

the interest rate is not in�uenced by the informal channel, because in-group trust is decoupled

from collective reputation.11

Lemma 1 indicates that the formal (baseline) channel with informal alternatives can

be cataloged into a “smaller” economy under the same mechanism, where “smaller”

refers to the overall reduction in the borrower base. Therefore, Propositions 1 and 2 still

11When �nancial institutions partially obtain information about in-group trust, the two interests may
be jointly related to the distribution of in-group trust, which is beyond our focus.
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hold.12 Consider the reduction in the formal borrower base: QX borrowing demands

�ow to the informal credit market, which causes a loss of economic growth since pri-

vate lenders have monopoly pro�ts. We further obtain Proposition 3, showing that this

additional effect performs differently under different trust levels.

Proposition 3. The Informal Channel Under Different Equilibria.

In the low-trust equilibrium, more borrowers adopt the informal channel,

QB̃ > QG̃. (14)

The informal channel ampli�es the heterogeneous effect of regulation changes, i.e.,

g0
B̃(t ) � g0

G̃(t ) > g0
B(t ) � g0

G(t ). (15)

Informal credit markets generate adverse selection for the formal market. In partic-

ular, although �nancial institutions in both high- and low-trust equilibria suffer from

the out�ow of good borrowers, those in low-trust economies are affected more, since

there are more default borrowers in the lending market. As such, they need to raise

interest rates more sharply. This forces more good borrowers to turn to informal chan-

nels, as the spillover compensation in the interest rates exceeds the informal rates,

especially for borrowers with no default preferences.

The existence of informal �nance enhances the vicious cycle of distrust. A larger

number of honest borrowers do not borrow from �nancial institutions as they receive

unfair interest rates, leaving the formal credit market rife with default losses. In prac-

tice, the informal credit market may generate lower ef�ciency for economic growth, as

private lenders have a pricing power of r̄ to maximize private earnings. The contin-

uously existing, substantial out�ow of borrowers decreases the credit scale and eco-

nomic growth. In addition, the heterogeneous effect of tightening regulations in low-

and high-trust equilibrium is ampli�ed, implying that when accounting for informal

markets, countries are more likely to obtain opposite effects from deregulation.

12The type shares of this new formal economy have changed to (ã, b̃, g̃), and the new interest rate is
adjusted by a �xed r X . Nevertheless, these changes still apply to the propositions in the baseline that
widely hold for the parameter spaces.
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D. Discussion

Regulation tightness and equilibrium. Can the low-trust equilibrium be structurally

avoided under a given parameter space? Yes, but not always. Recall Proposition 1,

eq.(9) can be rearranged as

g
1 � g

�
dEt

l (1 � dE)(1 � Et )
�

b + g
1 � b � g

, (16)

where the satisfaction of the �rst (second) inequality is equivalent to the potential for

a good (bad) equilibrium. Tighter regulation t increases the threshold monotonically

and reduces the applicable interval of the bad equilibrium.

Corollary 1. The low-trust equilibrium can be ruled out if the regulationt is tight enough s.t.

t >
1

E + adE
l (1� a)(1� dE)

. (17)

Remark 4. The threshold in eq.(17) decreases by three means: (i) a greater share of honest

borrowers,a; (ii) more pro�table business opportunities, i.e., a smallerl ; (iii) more traceable

credit records, i.e., a larger E, which is non-straightforward and discussed below. These three

social characteristics all lead to lower default rates naturally without regulation. However,

sincet is de�ned as the probability of detection, there may be cases where the threshold exceeds

1 so that any regulation fails to help, and the low-trust economy is the unique equilibrium.

The core intuition is that tighter regulation identi�es more fraudulent borrowers,

improving the average quality of borrowers while decreasing inclusion. Take the low-

trust equilibrium as an example. The expected amount of hidden fraudsters EB[Sh] =
E(b + g)(1 � t ) decreases, whereasSc = E(b + g)t indicates that more borrowers are

excluded. In all, tight regulation might temporarily limit the credit supply and bring

signi�cant social costs, yet it bene�ts the economy in the long run as it can potentially

nurture good behavior in opportunistic borrowers. Suf�ciently tight regulations pe-

nalize defaults heavily, gradually improve the collective reputations of borrowers, and

consequently generate higher growth.

The role of tight regulation coincides with what we learn from �nancial history.

For example, loose regulation might lead an economy to a low-trust equilibrium with

a large default scale. Akerlof and Shiller (2010) discuss U.S. deregulation before the

2008 crash. In 1999, the Gramm-Leach-Bliley Act, also known as the Financial Services
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Modernization Act, repealed the Glass-Steagall Act of 1933 and allowed banks to use

deposits to invest in derivatives. The following year, the Commodity Futures Modern-

ization Act exempted credit default swaps and other derivatives from regulations. 13

These changes unleashed an acquisition spree because they allowed the combination

of traditional bank lending with trading, securities and insurance activities; this led

to instances of fraud, e.g., subprime mortgages given to borrowers with poor credit

and even motives to strategically default. These deregulation practices led to the 2008

crash. To recover from the crisis, signi�cant regulatory reforms were made, including

the Dodd-Frank Wall Street Reform and Consumer Protection Act. After this act came

into effect in 2010, U.S. �nancial trust appears to increase slowly but continuously, as

reported by the Financial Trust Index, even after the partial repeal in 2018. 14 These

suggest the long-term interaction of regulation and multiple equilibria.

Building credit history. Another way to increase identi�cation precision is to track

credit history. By de�nition, (1 � E) indicates the share of new entrants to the credit

market with no previous borrowing record. If the social credit system is more robust,

the lender can retain and review more previous information, leading to a higher E.

Recall that according to Corollary 1, a suf�ciently tight regulation t could rule out the

low-trust equilibrium, during which higher E reduces the lower limit of t . In partic-

ular, E enters the denominator in eq.(17) in two terms, adE/ [l (1 � a)(1 � dE)] and E.

In the former term, E bundles with the discount d, as it relates to the length of the dis-

crete period. The latter term suggests that E also affects the economy as cross-sectional

knowledge of credit records — repeat borrowers have lower conditional probabilities

of default than new borrowers, since they have survived one round of detection. A

higher E corresponds to a larger share of repeat borrowers, and is thus associated with

lower expected default losses. Therefore, a larger E decreases banks' interest rates in

the high- and low-trust equilibria, and consequently reduces the externality of fraudu-

lent borrowers, although it does require extra enforcement.

Private information about borrowers. In practice, lenders can request more private

information to contain their default losses — they review loan applications and only

provide credit to trustworthy applicants. This requires formal lenders to obtain at least

partial information about the borrowers' in-group trust instead of purely judging by

13The detailed report is also seen in press releases, e.g., https://bettermarkets.org/newsroom/dodd-
frank-and-deregulation-some-lessons-history/.

14For details about the index, please see http://www.�nancialtrustindex.org/index.htm. This also
suggests that changes in trust take signi�cantly longer than credit growth does.
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the collective reputation. In practice, pro�les such as occupation, educational back-

ground, relatives, etc. may inform inferences.

Therefore, there could be two effects that cause QB > QG, one using collective

reputation and the other private information. By utilizing partial private information

about borrowers, the formal lender could winnow the borrowers, excluding the most

risky ones. These riskier borrowers are then forced into the private credit market.

However, it is hard to fully identify an individual's default possibility, and importantly,

it is impossible to review brand-new borrowers. Therefore, the collective reputation is

inevitably used by lenders to estimate “unidenti�able” default losses. Good borrowers

still pay more to cover the losses caused by defaulting borrowers and thus suffer unfair

charges relative to their in-group trust. The presence of these two effects stems from

the fact that the lender combines two types of information for lending decisions. This

drives the lender's and the borrower's initiative choices in accessing the credit market.

In summary, lenders suffer fraud losses and pass these losses through to well-

behaved borrowers through interest rates. Even if lenders rely solely on collective

reputation, there is still a chance to maintain low default levels by relying on tighter

regulations to rule out the low-trust equilibrium. During this process, greater credit

history tracking coverage, e.g., more �ntech tools or data sharing, serves as a supple-

ment to decrease the required regulatory effort. On the other hand, formal lenders

in practice may not only lean on collective reputation; they have the ability to reject

a fraction of high-risk borrowers by evaluating their backgrounds or requiring addi-

tional collateral for loans. As a result, there are two effects that explain Proposition 3,

i.e., the borrower winnowing of lenders and the self-selection of borrowers. Both drive

borrowing demand to the informal credit market and hence limit economic growth.

In a low-trust economy, both effects are ampli�ed. However, we emphasize that the

use of private information cannot fully resolve the externality from collective reputa-

tion — even if identi�cation is absolutely precise, the collective reputation is still the

only information lenders have about new borrowers, so the multiple equilibria can still

co-exist.

3. Data and Variables
Our data for empirical tests come from three widely used surveys and databases:

the World Values Survey, the Global Financial Inclusion (Global Findex) Database, and

the Bank Regulation and Supervision Survey.
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World Values Survey. The World Values Survey (WVS) consists of questionnaires

from individual respondents in 108 countries. Following a common approach (e.g.,

Knack and Keefer, 1997), we calculate the country-level (economy-level) general trust

as the pooled average of respondents' answers to the question “do you agree or not

that most people can be trusted?” To maximize our sample size, we pool all seven

waves of WVS up to 2022, as well as the latest wave of the European Values Survey

(EVS).15 Given the persistence of trust, as Figure 2 shows, and following the common

approach in literature, we treat trust level as a persistent country-level characteristic

and use the pooling averages across waves. The resulting sample set contains 108

economies with an applicable general trust level. In addition, WVS includes six sub-

questions on respondents' trust in speci�c kinds of people. Following Enke (2019), we

compute in-group trust as the average level of respondents' trust in families, friends,

and people they know, whereas out-group trustis based on respondents' trust in people

they meet for the �rst time, people from other regions, and foreigners. Table 1 shows

the statistics of these proxies.16 The general trust and the in/out group trust range from

0 to 1 and, importantly, show great variation across economies (e.g., the economy-level

trust ranges from 0.04 (Trinidad) to 0.77 (Denmark) with a standard deviation of 0.16

throughout the world).

Global Financial Inclusion Database. The World Bank has published four waves of

the Global Financial Inclusion Database (FINDEX) from 2011 to 2023, providing com-

prehensive data on global access to �nancial services based on country-level datasets

and individual-level surveys. Table 1 reports the main variables.

The country � wave panel contains 402 observations. We summarize the shares of

adults who borrowed from �nancial institutions (FI) and family / friends (FF) during

the past year, as well as the share of those who owned a credit card. Since each respon-

dent can borrow from both FI and FF, the two population shares within an economy

could have common trends related to the economy's general development and the ag-

gregate borrowing demand increments. Therefore, we also test borrowing difference,

where for country k in wave (year) t,

Borrowing Difference k,t = Borrowing from FI k,t � Borrowing from FF k,t . (18)

15We collect WVS Time Series (1981-2022) and Joint EVS/WVS 2017-2022 to obtain our data set
as approved and suggested by the of�cial guidelines. See https://www.worldvaluessurvey.org/
WVSDocumentationWVL.jsp.

16Online Appendix Figures OA-4 and OA-3 visualize the worldwide distribution of trust.
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As our model illustrates, people who have borrowing demands but, either by choice

or because of disquali�cation, do not borrow from institutions can switch to informal

channels. The borrowing difference then captures such phenomena separately from

the common trend of borrowing demands. As Table 1 shows, the economy � wave ob-

servations of borrowing difference range from -0.53 to 0.69, showing huge worldwide

variation in people's borrowing choices.

Our individual-level analysis focuses on a single-choice question in FINDEX sur-

veys. Each respondent is asked to choose their best possible source of emergency funds

among six options, including impossible, �nancial institutions (FI), family or friends (FF),

working, selling assets, and others. We turn the answers into dummy variables and obtain

an individual-level repeat cross-sectional sample set with 194,707 observations.17 The

economy� wave level averages (summarized in brackets in Table 1) also imply large

variations across the world, leaving room to be explained by individual-level controls

(e.g. education and income level) as well as country-level characteristics, especially

social trust.

Bank Regulation and Supervision Survey. We further obtain regulation data from

the Bank Regulation and Supervision Survey (BRSS) by the World Bank. This is a

cross-sectional and chronologically comparable country-level survey on how banks

are regulated and supervised in over 180 countries. Barth, Caprio and Levine (2013)

make in-depth efforts to compile hundreds of questions from four BRSS waves up to

2011 and then construct a set of indices of the major categories of bank regulatory and

supervisory policies. We follow their approach to extend the index set to the latest

wave in 2019. The updated sample set allows us to observe the changes in regulation

over a 20-year period.18 In our main analysis, we focus on the most relevant indices,

overall restrictions on bank activities, ranging from 0 to 12 with higher values indicating

more restriction. This index is de�ned as the extent to which banks may engage in

several aspects of investment activities, thus relating to the general incentive strength

17These questions only appear in the latest two waves of FINDEX. In wave 2017, the question is sep-
arated. Respondents �rst answer if they believe it would be possible for them to gain emergency funds
within 30 days. The respondents who answer “Yes” are then to indicate their most possible source. In
wave 2021, these two questions are combined into one, where “impossible” appears as an option. We
convert them into a uniform format following wave 2021. The raw options include credit and with-
drawal from �nancial institutions, which we have combined as from FI.

18Thanks to the online database provided by Barth, Caprio and Levine (2013), we directly obtain
the indices from the �rst four waves (1999, 2002, 2006, and 2011). Then we follow their construction
approach and update the indices to incorporate the �fth wave of BRSS, completed in 2019.
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to initiate lending. 19

Additional variables. Credit (domestic credit to the private sector, % of GDP) and

GDP per capita are obtained from the Word Development Indices (WDI) by the World

Bank. Throughout the text, GDP refers to GDP per capita unless otherwise noted. His-

torical values and growth rates are used in speci�c discussions. Additional country-

level (time-varying and historical) controls, including infrastructure and geographic

and human factors (e.g., the average amount of ATMs / bank branches per 1,000 km 2

/ 10,000 adults), are from the Financial Access Survey (FAS) published by the Inter-

national Monetary Fund. Region, used for �xing regional effects, is categorical and

de�ned by the World Bank.

4. Empirical Evidence

A. Trust Persistence and Credit Divergence

We start from implications on country-level macroeconomic indices: high-trust

countries have greater private-sector credit scales, and with �nancial development,

this predicts greater credit growth, which generates the credit divergence documented

in Kremer, Willis and You (2022).

Figure 2 (a)-(c) plots the relationship between trust and credit. 20 As Sub�gure (a)

shows, there is no signi�cant positive correlation between the initial credit level in 1985

and its subsequent growth, with an R-squared of only 0.03. This suggests the potential

for other factors to play a role in shaping differences in credit growth across countries.

Sub�gures (b) and (c) link trust to credit. We observe a 14% correlation between credit

in 1985 and trust levels. Furthermore, trust strongly explains credit growth from 1985

to 2015, with an R-squared of 0.5, implying that trust is a signi�cant factor in�uencing

credit dynamics over this period.

These implications correspond to the impact of persistent trust variations. We fur-

ther visualize the persistence of trust in Figure 2 (d). Over the four decades since 1981,

there have been seven waves of WVS data. Most in-sample countries participated in

more than one wave, allowing us to observe changes in trust within the country. We

19In Online Appendix OA-E, we also extend our discussion on of�cial supervisory power, bank capital
regulations, entry into banking requirements, and fraction of bank entry applications denied.

20We use the same data as in Kremer, Willis and You (2022), ranging from 1985 to 2015, to document
the diverging credit growth affected by trust levels.
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plot the trust in wave t1 and the corresponding trust in the next applicable wave t2

for the same country. The resulting scatters stay close to the 45-degree line, regard-

less of the values of t1 and t2 � t1. This implies that a country's trust level is strongly

persistent.21 Trust levels vary across the world over a long period.

B. Trust and Private Credit Activities

Our theory implies that the low private-sector credit in low-trust countries is not

solely attributable to the demand side, but, importantly, to the �ow into informal mar-

kets. We then test the role of trust in shaping average private credit activities, e.g.,

borrowing and credit card ownership.

Borrowing. We �rst visualize the key observations and then perform rigorous panel

regressions. Figure 3 visualizes the country-level relationship between out-group trust

and average borrowing activities. There are three key observations: (i) people in low-

trust countries are less inclined to borrow from �nancial institutions (FI), as suggested

by the positive slopes in Panel (a). In particular, in 2011, about 16% of people in high-

trust countries borrowed from FI on average, compared to only 8% in low-trust coun-

tries.22 (ii) As an alternative, more people in low-trust countries (about 26%) borrowed

from family or friends (FF) compared to those in high-trust countries (15%), as shown

by the negative slopes in Panel (b). (iii) Financial inclusion has been signi�cantly ex-

panded in high-trust countries, so that about 53% of people borrowed from FI in 2021,

according to the blue line in Panel (a), compared with only 12% in low-trust countries.

Observations (i) and (ii) corroborate our model implication, Proposition 3, and the

mechanisms. In particular, the small scale of private sector credit in low-trust countries

is largely due to signi�cant demand �ows to informal channels rather than to insuf�-

cient demand for relevant �nancial activities. The persistence of this phenomenon is

achieved on the basis of the coexistence of high- and low-trust equilibria. Furthermore,

when we compare 2021 to 2011, we �nd that this mechanism is more pronounced and

leads to greater global growth inequality with the expanding �nancial inclusion: when

21The outliers are mainly from countries that experienced signi�cant political shocks or wars. For
example, Iran is an extreme outlier in 2009 relative to the previous survey in 2004, which straddles the
Iranian Green Movement. In addition, other outliers, while not necessarily immediate, have likewise
appeared after incomplete reforms or wars, e.g., Indonesia, Kyrgyz Republic, Vietnam, Albania, etc.

22The estimation is based on the yellow linear �t in Figure 3, Panel (a), Borrow from FI (%)= 1.414(se=
2.631) + 32.499(se = 8.600)Out-group Trust, and the out-group trust level of the representative low-
trust (high-trust) country is set at 0.2 (0.45). The interpretation process in this paragraph is similar and
omitted.
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there is a greater share of a population with potential access to �nancial institutions,

more people are exposed to the negative spillover of the collective low-trust reputation.

We test the above �ndings more rigorously based on country � wave (year) panel

regressions. Consider the following general speci�cation:

Borrowing Differencek,t = ak + bt + cTrustk + d log(GDPk,1985) + K0
k,t l + ek,t , (19)

where Borrowing Differenceis de�ned by eq. (18), to mitigate the in�uence of the fact

that people can use both channels simultaneously. Trust is proxied either by the gen-

eral trust level in Columns (1)-(5) or by out-group trust in (6)-(8). GDP is controlled to

account for the overlap between low trust and low development levels. However, trust

predicts economic growth in the long run as shown in literature. We therefore control

for historical GDP per capita in 1985. In addition, K0
k,t controls for physical infrastruc-

ture, e.g., the average number of ATMs / bank branches per 1,000 km 2 / 10,000 adults,

which may affect the possible maximum inclusion of �nancial institutions. ak and bt

are country and wave �xed effects.

Panel A of Table 2 reports the regression results. All estimated coef�cients of Trust

are signi�cantly positive, implying a high trust level is associated with a greater share

of borrowing from �nancial institutions rather than informal channels. Compared to

the baseline in Column (1), wave �xed effects have little impact, while the regional

effect has considerable explanatory power and partially explains the correlation be-

tween the borrowing difference and trust. This is largely because the World Bank's

regional classi�cation groups high-income countries together, and a country's devel-

opment level has a sizable impact on borrowing activities. This is con�rmed by the

results shown in Column (4) controlling the historical GDP per capita. 23 After control-

ling for the status of �nancial infrastructure in Column (5), the coef�cient of historical

GDP is no longer signi�cant, while trust remains positively correlated with the differ-

ence in borrowing. In other words, the country's development level affects private-

sector borrowing activities by shaping the physical basis for �nancial inclusion. The

social trust level, however, still has impact beyond this effect. With full controls, a

23 According to the World Bank, high-income countries are in a separate region category. The rest of
the countries are divided into six regions by geography: East Asia & Paci�c (EAP), Europe & Central
Asia (ECA), South Asia (SA), Sub-Saharan Africa (SSA), Latin America & Caribbean (LAC), and Middle
East & North Africa (MENA). Due to missing data on GDP per capita in 1985, the sample size of Column
(4) is reduced. Therefore, the estimated coef�cients may not be used for direct comparison with Column
(3). However, we test Column (3) on the reduced data and obtain quantitatively similar estimates, which
are not reported in our main table.
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one-standard-deviation lower trust level (0.16) is associated with a 36.19 percentage

point greater share of nationals who do not get access to �nancial institutions and in-

stead �ow into the private credit market. In addition, we replace trust with out-group

trust in Columns (6)-(8) and repeat the tests from Columns (1), (3), and (5). The results

remain robust and have similar economic signi�cance: the estimated coef�cients are

about twice those in the corresponding columns, given that the standard deviation of

out-group trust (0.8) is half that of general trust.

Then we examine the persistent and even enhanced variation in borrowing differ-

ence (BD) using the following speci�cation:

DBDk,t = ak + bt + c1Trustk + c2Trustk � BDk,t � 1 + c3BDk,t � 1 + K0
k,t l + ek,t , (20)

where DBDi ,t = BDi ,t � BDi ,t � 1. Our model shows that countries can remain in dif-

ferent trust equilibria and follow different development paths. Therefore, a low trust

level is expected to be associated with a smaller DBD. In addition, lag and interaction

terms are included for the following considerations. (i) During expanding �nancial in-

clusion, the increase of BD is naturally expected to have a diminishing marginal effect,

as BD is a proportional concept with an upper limit. 24 From another perspective, it

presents the catch-up effect that developing countries should have the chance to even-

tually have a large population with access to �nancial institutions. (ii) Combined with

the drawback to the catch-up effect, the interaction then captures the role of trust as a

counterforce of the diminishing marginal effect.

Table 2, Panel B corroborates these hypotheses. In particular, the coef�cients of

trust are 1.392 (s.e. = 0.263) unconditionally and 1.756 (s.e. = 0.339) with interactions

and wave �xed effects. Columns (4) and (5) add �xed region effects, which effectively

consider the countries' income levels of (see footnote 23), the coef�cients of the interac-

tion term Trustk � BDk,t � 1 become signi�cantly positive. Columns (6)-(8) use out-group

trust and suggest the results are robust against the formation of trust proxies. 25

24The investigation in Table 4 suggests that a larger scale of credit to the private sector predicts
higher economic growth. Therefore, we presume that a greater population share borrowing from FF
is development-favored. Table 2, Panel A also implies that GDP p.c. positively correlates to BD.

25When out-group trust is used, the interaction term is dominated. There are two possible expla-
nations: out-group trust captures the role of trust in our sense more precisely, or, on the other hand,
it is more decomposed from income levels. They are not mutually exclusive, while further discussion
diverges from our focus.
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Credit card ownership. The evidence from credit card inclusion con�rms the pos-

itive relationship between trust and credit activities. As shown in Table 2 panel C,

we test eq.(19) and eq.(20) but replace BD with the credit card ownership rate (CC).

Under the most general speci�cations reported in columns (2) and (6), a one-standard-

deviation lower trust level is associated with a 27.84-percentage-point less share of

adults who own credit cards, and about 7.78-percentage-point less increase every three

years (interval between two survey waves). That is, in low-trust countries, people are

less likely / willing to have credit cards to borrow from �nancial institutions, and such

phenomenon is quite persistent. Importantly, this is not because low-trust countries

have a slower �nancial development. Figure 4 (a) shows that bank account penetra-

tion in low-trust countries has been rapidly catching up over the past decade, indi-

cating increasing �nancial inclusion. However, the popularity of credit cards has not

grown accordingly, causing the relative share decline as shown in panel (b).

C. Micro Mechanism

So far, country-level tests corroborate the persistent relatively small size and growth

of formal credit, but large-scale informal credit activity in low-trust countries. We then

consider the underlying micro-level mechanism. In particular, for those “extra” people

in low-trust countries who fail to access to �nancial institutions, is it because they are

identi�ed as high-risk (e.g., there are more uneducated people in low-trust countries),

or because they suffer the negative externality of the collective low-trust reputation?

As such, we estimate the association between country-level trust and individual's

sources of funding based on the micro survey data described in Section 3. The baseline

probit model speci�cation reads:

Pr(Yikt jX ikt , Kkt) = F (a+ bt + cTrustk + X0
iktq+ K0

ktl + eikt ), (21)

where the dummy Yikt = 1 if and only if the individual i from country k in wave t

choosesY as her most possible source of emergency funds. We are interested inY

representing “impossible”, “family / friends” (FF), and “�nancial institutions” (FI), re-

spectively. Trustk is the general trust level of country k. X ikt includes the following

individual-level controls: gender, age, income level, education level, and ownership of

the personal account. Kkt are country-level controls, including log GDP per capita, �-

nancial infrastructure controls and historical characteristics. bt is the wave �xed effect,

and the intercept ais interpreted as the average value of the �xed effects. If individual's
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�nancing is determined by private characteristics, national economic and �nancial in-

frastructure, the coef�cient of Trust would be insigni�cant.

Table 3 reports the average marginal effects for the probit model speci�cation. All

coef�cients of trust are signi�cant, implying that the spillover of trust affects individ-

uals' private credit activities. In particular, low trust is associated with a high proba-

bility of being impossible to obtain funds, and �nancing from informal channels, but

with a low probability of �nancing from �nancial institutions. Moreover, with control

variables K0
kt and X0

ikt included, the economic signi�cance of trust is reduced (e.g., for

�nancial institutions in columns (5)-(6), the coef�cient changes from 0.770 to 0.279), 26

yet still economically sizable: a one-standard-deviation lower trust level (0.16) is asso-

ciated with a 4.46-percentage-point lower average probability of individuals receiving

emergency funds from �nancial institutions. 27 Relative to the countries with the high-

est trust level (0.77) in our sample, such a negative spillover in the lowest-trust (0.04)

countries roughly explains a huge gap in the credit market: about 20% ( = 0.73� 0.279)

of its total population are not able / willing to access to fund from �nancial institutions

because they suffer from the externality of distrust. On the other hand, there are about

14% of the nationals who enter informal channels due to the low-trust environment.

As discussed in Section 2.C, in low-trust countries, good borrowers are the driving

force of a greater informal credit scale due to adverse selection. In Online Appendix

Table OA-11, we include the interactions between trust and non-dummy individual

controls in the baseline speci�cations. The interaction terms dominate the impact di-

rection of individual controls on �nancing from informal channels. In particular, in

low-trust countries, higher-income and higher-educated individuals are more inclined

to the informal credit market than those in high-trust countries.

In addition, as our model illustrates, lenders in practice can also utilize borrowers'

private information whenever possible, and rely on collective reputation to tackle the

unknown aspects. We further use out-group trust for robustness tests, reported in On-

line Appendix Table OA-10, which more accurately capture the role of trust in judging

new borrowers, the statistic and economic signi�cance are robust.

Another potential concern is that the above speci�cation implicitly assumes the

26The results may not be directly comparable due to the different sample sizes, but the overall rela-
tively large size partially mitigates this concern.

27While there is debate whether the standard errors of a probit model should be clustered, we report
the results after clustering at the country level, which technically increases the standard errors and is
commonly applied (e.g., D'Acunto, Prokopczuk and Weber, 2019).
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independence of irrelevant alternatives (IIA). 28 Therefore, we estimate the multinomial

probit model (MNP) on the raw categorical dependent. Take workingas the benchmark

among p(= 6) possible choices, and de�ne the (p � 1)-dimensional latent variable

Uikt = ( U1
ikt , � � � ,U p� 1

ikt )0and the response variable Yikt for individual i interviewed in

wave t from country k, that satisfy:29

8
>><

>>:

Uikt = cTrustk + q0X ikt + l 0Kkt + b t + eikt , eikt � N (0,S);

Yikt =
p� 1

å
j= 1

jI
�

max
s2f 1,��� ,p� 1g

(Us
ikt ) = U j

ikt ,U
j
ikt > 0

�
,

(22)

where the coef�cients of Trust c and the time �xed effect b t are (p � 1) � 1 vectors.

S is a (p � 1) � (p � 1) positive-de�ned covariance matrix. The controls X ikt and Kkt

are speci�ed in eq.(21). I (X) denotes the indicator function, which equals one if and

only if event X is true. Yikt is the individual's response: one will choose option j that

corresponds to the maximum positive (better than the benchmark) Us
ikt , s 2 f 1, � � � , p �

1g. We use Markov chain Monte Carlo, and in particular the ef�cient marginal data

augmentation approach developed by Imai and Van Dyk (2005), to estimate the MNP

model, and interpret the results by calculating predicted possibilities of the choices. 30

Figure 5 shows a representative case. We �x all controls, but vary trust from 0 to

1, to simulate the predicted probabilities affected by trust. In particular, numerical

controls are typically set to the sample median and categorical arguments represent a

South Asian woman in 2021.31 As the �gure shows, with trust increasing from sample

minimum (0.04) to maximum (0.77), the predicted probability of �nancial institutions

as priority increases from 24.04% to 50.70%, while informal channel's possibility drops

28For example, the probabilities of entering informal channels are likely to be different for people who
initially have access to formal lenders and those being rejected. Then the additional informal funding

source would alter the value of Pr(ImpossiblejX,K)
Pr(FIjX,K) and break IIA. Another technical reason is that attribut-

ing country-level measures (e.g., Trustk) mechanically induces the correlation of residuals within the
country, which is also overcome by MNP. Despite these advantages, we use the probit speci�cation as
the baseline, as the coef�cients provide a simpler interpretation.

29The benchmark selection will vary the estimation and interpretation of the coef�cients. However, we
interpret the results by calculating the predicted probabilities in the following, which are not affected by
the benchmark selection. The benchmark choice comes from the following concerns. We do not choose
our main interests as the benchmark whose latent variable would not be de�ned. Also, the other two
choices are rarely chosen.

30We report the coef�cients and covariance matrix Ŝ in Online Appendix Table OA-4, since it only
yields indirect interpretation compared to the predicted possibilities.

31The only exception among the numerical variables, age, is set to a commonly used 35, instead of
the sample median of 40. We chose South Asia as the main showcase because this region contains rich
samples with different trust levels to provide good calibration
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from 40.82% to 21.52%. Furthermore, the probability of being impossible to fund from

anywhere drops from 18.78% to 2.67%. This micro foundation of switching from insti-

tutions to informal channels leads to our main implication: compared to citizens in a

high-trust country, people with the same quali�cations but in a low-trust economy are

more likely to be unable to raise emergency funds, or to seek �nance from their close

networks, but less borrow from �nancial institutions. In addition, the probabilities as-

sociated with other sources of emergency funds, such as paid work and selling assets,

show little in�uence by trust levels.

We further examine in more scenarios the relationship between trust and predicted

probabilities in Online Appendix Figure OA-6. In particular, low-income and less-

educated people are much more likely to fall into the “impossible” case in low-trust

countries. However, high-quali�ed borrowers (e.g., high-income and high-educated

ones) always have viable funding sources, even in low-trust countries. Interestingly,

they are more �exible in switching from institutions to informal channels, yielding

greater possibility variations between different trust levels. This con�rms the curse

of distrust, i.e., adding relatively more negative spillover to good borrowers. In On-

line Appendix OA-C2, we explore additional micro-level evidence from other survey

questions, where in low-trust countries, a higher unbanked population reports their

distrust in banks as the reason.

Until now, our �ndings corroborate Proposition 1 — persistent cross-country vari-

ations in borrowing activities and changes are explained by trust, as implications of

the coexistence of multiple equilibria. By relating formal borrowing to informal bor-

rowing activities, we �nd evidence for Proposition 3, and con�rm the underlying eco-

nomic mechanism, where low-trust citizens suffer from greater distrust externalities

and switch to informal credit markets.

D. Trust and Economic Growth

As �nancial development achieves to be crucial in promoting economic growth (e.g.

Greenwood and Jovanovic, 1990; King and Levine, 1993a,b), the relationship between

trust and private-sector credit speaks its economic signi�cance, particularly constitut-

ing a counterforce of economic convergence.

First, through the regression result of eq.(23) as Table 4 shows, we �nd b-convergence

of GDP per capita with a coef�cient of -0.102 ( s.e.=0.052) from t1 = 1985 tot2 = 2015,

consistent with Kremer, Willis and You (2022). Regarding trust, Knack and Keefer
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(1997); Zak and Knack (2001) show that trust predicts higher economic growth in

episodes 1970-1992 and 1980-1992, but with little economic convergence by then. We

next test eq.(24) and �nd that, consistent with literature, trust can still predict higher

economic growth — one s.d. increase in trust corresponds to 0.179% (= 1.12%� 0.16,

s.d. is reported below in Section 3) higher GDP growth per year. The b-convergence

becomes even stronger with a coef�cient -0.179 (s.e.=0.065). It is well documented that

trust positively correlates with the development level, and therefore trust counteracts

the economic convergence documented in Kremer, Willis and You (2022).

log(GDPi ,t2/ GDPi ,t1
) = blog(GDPi ,t1

) + C + ei ; (23)

log(GDPi ,t2/ GDPi ,t1
) = aTrusti + blog(GDPi ,t1

) + C + ei ; (24)

log(GDPi ,t2/ GDPi ,t1
) = aTrusti + blog(GDPi ,t1

) + gDCrediti ,t1! t2 + C + ei . (25)

We further test eq.(25) to explore the explanatory power of credit growth in the

economic growth predicted by trust. Table 4 column (3) generates two new observa-

tions: (i) higher credit growth signi�cantly predicts a larger economic growth (0.620,

s.e.=0.346); (ii) after controlling the credit growth, the coef�cient of trust drops from

1.522 (s.e.=0.618) to 0.728 (s.e.=0.645) over 41 countries with complete data. That is,

credit growth during 1985-2015 explains about half of the predictability of trust in GDP

growth. 32

E. Trust and Regulation

Trust affects economic growth, as it somehow performs as an institution with social

(or cultural) enforcement. Then its role should have interactions with legal-enforcement

institution and policies. As our model illustrated, a same regulation can yield hetero-

geneous effects under different trust equilibria.

Barth, Caprio and Levine (2013) shows that there is no cross-country convergence

in many aspects of bank regulation from 1999 to 2011. We follow their approach and

obtain that such divergence pattern continues as of 2019.33 The varying policy en-

forcement and changes allow us to test Proposition 2: countries with different social

32Our sample contains 78 countries after merging WVS trust data with WDI credit and GDP per capita
data. 37 countries are dropped as the credit to private sector data in 1985 is missing. We retest eq.(24)
on this sample as column (4) shows, implying that the intuitions are not from sample variation.

33We show this �nding in Online Appendix Table OA-5, which includes more indices and reports
statistics comparable to Table 16 in Barth, Caprio and Levine (2013).
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trust may obtain heterogeneous economic development under the same regulation

change.34 As mentioned in Section 3, we choose the most relevant proxy in Barth,

Caprio and Levine (2013), the overall restrictions on bank activities(restriction), and use

D1999! 2019Restriction/ Restriction1999 to proxy the regulation tightening, with greater

positive values indicating steeper tightening changes, and negative values indicating

deregulation. 35

Figure 6 shows the relationship between regulation tightening (x-axis) and the av-

erage annual growth of GDP per capita from 1999 to 2019 (y-axis). The countries in the

top (bottom) 50% of the trust levels are categorized in the high-trust (low-trust) group,

shown in yellow (blue).

If we pool all countries in the same plot, we �nd no statistically signi�cant corre-

lation between regulation tightening and economic growth. However, when we color

the points by their trust groups, we note that low-trust countries (blue points) roughly

lie in the �rst and third quadrants with a positive-sloped �t, while high-trust (yellow

points) �t a negative-sloped line — regulation tightening has opposite effects on eco-

nomic growth in low- and high-trust countries. Although high-trust countries achieve

annual GDP p.c. growth rates of about 10% by deregulation, those low-trust develop-

ing countries only yield growth rates less than 5% under deregulation. On the other

hand, low-trust countries that tightened regulations also experienced about 10% an-

nual growth rates, while high-trust countries with regulation tightening only result in

about 5%.

Sub�gure (b) focuses on developing countries and generates a crucial message: it

is appropriate to mimic developed countries in �nancial liberalization only for those

developing countries with trust levels as high as most developed countries. 36

We alternatively measure restriction tightening directly by D1999! 2019Restrictionas

shown in Table 5. Columns (1)-(2) show the overall irrelevance between restriction

change and GDP growth. Columns (3)-(6) interact regulation tightening with the dummy

34We presume that the policy changes of the last 20 years have yet led to a disruptive reassessment
of social trust. However, to mitigate this concern in this section, we construct the trust proxy without
using the most recent WVS survey released after 2019.

35This approach is with the loss of not capturing �uctuations during the two decades. However, it is
not crucial for our main interest, as national policies generally exhibit continuity and tendency, while
sudden reversals are often the result of drastic international changes that always cause synchronized
changes (e.g., the 2008 �nancial crisis). These common changes have a limited impact on the relative
relationships over countries.

36Note that in panel (b), the number of the two groups are different, since the categorization is done
on the full sample set, whereas developed countries are placed more in the high-trust group.
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1(Low Trust ), which equals one if the country is in the low trust group. The re-

sults show signi�cant and different coef�cients of D1999! 2019Restriction for the two

groups, e.g., after controlling for income levels as shown in column (6), for low-trust

economies, a one-standard-deviation (0.30) greater regulation tightening is associated

with a 0.57-percentage-point ((4.921� 3.036) � 0.30) higher annual growth rate. In

contrast, for high-trust countries, the same regulatory tightening is associated with a

1.01-percentage-point lower GDP growth rate.

In a nutshell, we show that the variation in social trust is one of the reasons for the

persistent divergence of regulation, especially bank supervision and restriction poli-

cies. Importantly, economic development would be more limited if regulation tends

away from the direction appropriate to the trust level: regulation tightening acceler-

ates growth in low-trust environments, but slows down growth in high-trust societies,

which is in line with our model predictions. The intuition comes from the role of trust

in shaping credit markets: �nancial liberalization in high-trust countries leads to vi-

brant formal credit activities, while low-trust countries fall into the expanding negative

externalities of default from liberalization.

5. Conclusion
This paper provides a simple theoretical model with trust arising endogenously

and self-enforced to understand the interconnection of trust, credit, and economic

growth. The model suggests the potential co-existence of low-trust and high-trust

equilibrium in the same state space. In low-trust economies, borrowers choose strate-

gic default, drive up population-average default rates and borrowing costs, and further

limit credit market development. In contrast, borrowers in high-trust economies do not

need to bear the externality of a bad collective reputation. We complement the model

with an alternative informal credit market. The low-trust environment forces good bor-

rowers into informal channels, further limiting the growth of the formal credit market

due to adverse selection. By connecting micro-data from the World Bank and WVS

surveys, we �nd strong empirical evidence for diverging credit growth and informal

credit adoption explained by trust variation, counteracting the economic convergence.

Our model also suggests that �nancial regulation might have heterogeneous or

even opposite effects in low- and high-trust countries. Distrust causes policymakers

to tighten regulations to reduce the loss borne by �nancial intermediaries, yet make �-

nancial credit less accessible to the public. In particular, we show that regulation tight-
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ening positively correlates with GDP growth among low-trust countries but negatively

in high-trust economies. Developing countries should be more careful in mimicking

developed countries in �nancial liberalization.

In general, our model indicates that distrust is a self-ful�lling curse, which explains

why trust is more challenging to improve than other growth correlates, although poli-

cymakers know that trust is a merit in economic activities. Our 35-year data are insuf-

�cient to test whether stricter rules can break the distrust curse — further exploration

of optimal regulatory interventions to foster trust and honest behaviors opens up in-

teresting directions to understand the culture, �nancial activities, and consequences in

economic development.
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Figures and Tables

(a) Credit Supply and Economic Growth (b) Incentive Constraints of Equilibria

Figure 1: Comparison and Existence of High- & Low-trust Equilibrium
Panel (a) plots the interest rates in both good (G) and bad (B) equilibrium. Projects with r � rX are
invested under equilibrium X, as the colored regions show. Panel (b) illustrates an example of the
coexistence of high-trust and low-trust equilibrium. The 45-degree black dashed line (LHS) refers to rX ,
while the blue curve (RHS) refers to dEt

1� dE MRR(rX ). Then IC (5) and (7) require that when rX equals
rG (rB), RHS lies above (below) LHS. Based on parameter valuesa = 0.7, b = 0.2, g = 0.1, E = 0.9,
d = 0.95, t = 0.6, and l = 50, we obtain rG = 5.11% and rB = 19.71% from (6) and (8), and the
threshold (intersection of LHS and RHS) r = 7.08%. Then panel (b) visualizes thatrG and rB satisfy the
IC, respectively.
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Figure 2: Motivating Facts of Trust and Credit
Panel (a)-(c) plot the relationship among trust, domestic credit to the private sector (% of GDP) in 1985
(credit), and the changes in domestic credit to the private sector (% of GDP) from 1985 to 2015 (credit
growth). In Panel (a), the x-axis representscredit, and the y-axis is credit growth. In panel (b) and (c), the x-
axes representtrust, and the y-axes arecreditand credit growth, respectively. Each economy generates one
blue point. The sample set encompasses all countries for which trust and credit data for 1985 and 2015
are available. Panel (d) shows the persistence of the country trust levels. The x-axis (y-axis) represents
the trust level in WVS wave t1 (t2). The color and shape of scatters represent different values of t2 � t1.
Each country may generate multiple points: suppose country i is involved in wave 2, 4, 5, and 7, it
generates one blue point and two yellow points. The gray dashed line is the 45-degree line.
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Figure 3: Trust and Borrowing Choices
Note: Panel (a)-(b) show the relationship between a country's out-group trust and the share of adults
who borrow from �nancial institutions (FI) and family/friends (FF), respectively. Each country's obser-
vation in wave 2021 (2011) generates a blue (yellow) point with a 3-digit country code. The colored lines
show the linear �ts.

Figure 4: Trust and Credit Card Ownership
Note:Panel (a) shows the relationship between a country's out-group trust and the bank account cover-
age (%) among adults; Panel (b) shows the relationship between out-group trust and the ratio of number
of people with a credit card to those with a bank account (%). Each country's observation in wave 2021
(2011) generates a blue (yellow) point with a 3-digit country code. The colored lines show the linear �ts.
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Figure 5: Predicted Probability of Each Sources of Emergency Funds
Note: This plot illustrates the relationship between trust and the predicted probabilities (PP) of various
sources of emergency funds. These predictions are simulated based on the estimated multinomial probit
model. To isolate the impact of trust, all other controls are kept constant while only varying the level
of trust from 0 to 1. Then for each source of emergency funds, the PP generates a curve that changes
with trust. For any given trust level, the summation of the six probabilities is equal to 1. All the other
numerical controls are �xed at their in-sample median (with the only exception, age, set to be 35). The
categorical arguments are set to be: female, wave (year) from 2021, and region from South Asia.

Figure 6: Trust, Tightening Restriction, and GDP Growth
Note:This plot shows the relationship between restriction tightening and GDP growth during 1999-2019.
The full sample includes 61 countries with applicable the BRSS indices (in wave 1 and 5) and trust index.
Countries are divided into two groups based on the median trust level: low-trust (high-trust) countries
are shown in blue (yellow) dots, with panel A including the full sample and panel B only developing
countries. For both panels, the x-axis represents the intensity of tightening the restrictions on bank
activities, de�ned as D1999! 2019Restriction / Restriction 1999, and the y-axis is the average annual growth
rate of GDP per capita. The colored lines show the linear �ts of both groups. Two high-in�uential points
are dropped because of abnormally large jD1999! 2019Restrictionj, otherwise the slope of the blue line
would be even greater.
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Table 1: Summary Statistics

Obs. Mean Std.Dev. Min 25% Median 75% Max

Trust
Trust 108 0.25 0.16 0.04 0.15 0.22 0.30 0.77
Out-group Trust 102 0.30 0.08 0.16 0.24 0.29 0.34 0.50
In-group Trust 102 0.55 0.05 0.37 0.53 0.56 0.58 0.68
D Out/In-group Trust 102 -0.25 0.06 -0.42 -0.29 -0.25 -0.21 -0.07

Economy-Level Credit Activities
Borrowing from FI 402 0.23 0.18 0.01 0.09 0.19 0.30 0.83
Borrowing from FF 402 0.23 0.12 0.02 0.14 0.20 0.30 0.71
Borrowing Difference 402 0.00 0.26 -0.53 -0.18 -0.03 0.12 0.69
Credit Card Ownership 402 0.22 0.22 0.00 0.04 0.13 0.35 0.83

Individual-Level Characteristics & Sources of Emergency Funds
Female 194,707 0.49
Age 194,095 43.04 17.68 15.00 28.00 40.00 56.00 99.00
Education 193,929 0.49 0.34 0.00 0.50 0.50 0.50 1.00
Income 194,707 0.56 0.35 0.00 0.25 0.50 1.00 1.00
Personal Account 194,707 (389) 0.73 (0.66) (0.28) (0.06) (0.40) (0.70) (0.95) (1.00)
Working 194,707 (195) 0.16 (0.15) (0.09) (0.02) (0.10) (0.14) (0.19) (0.53)
Impossible 194,707 (195) 0.24 (0.24) (0.21) (0.00) (0.05) (0.17) (0.43) (0.82)
Financial Institutions 194,707 (195) 0.32 (0.33) (0.22) (0.03) (0.15) (0.27) (0.49) (0.82)
Family / Friends 194,707 (195) 0.23 (0.23) (0.14) (0.04) (0.12) (0.20) (0.33) (0.63)
Selling Asset 194,707 (195) 0.02 (0.02) (0.03) (0.00) (0.01) (0.01) (0.03) (0.17)

Note:Variables obtained from WVS and FINDEX. Variables on sources of emergency funds are six dum-
mies (the answer “other” is omitted) generated from a single-choice question, e.g., Working = 1 means
that the respondent's most possible source of emergency fund is working (salaries). Then for each ap-
plicable individual observation, the sum of the six dummies equals one. Brackets report statistics of the
economy� wave-level averages of the corresponding individual-level dummy.
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Table 2: Trust and Borrowing Differences

Panel A Borrowing Difference

Proxy of Trust General Trust Out-group Trust

(1) (2) (3) (4) (5) (6) (7) (8)

Trust 4.981��� 4.959��� 1.523�� 1.922��� 2.262��� 10.940��� 4.795��� 4.511��

(0.825) (0.821) (0.634) (0.680) (0.833) (1.436) (1.347) (1.780)
Log GDP 1985 0.698��� -0.005 0.084

(0.092) (0.168) (0.172)

Controls Yes Yes
Wave FE Yes Yes Yes Yes Yes
Region FE Yes Yes Yes Yes
Observations 402 402 402 284 226 378 378 214
R2 0.210 0.248 0.658 0.463 0.731 0.258 0.683 0.753

Panel B BDi ,t � BDi ,t � 1, BD: Borrowing Difference

Proxy of Trust General Trust Out-group Trust

(1) (2) (3) (4) (5) (6) (7) (8)

Trust 1.392��� 2.052��� 1.756��� 0.714 0.877 2.814��� 2.287�� 3.017��

(0.263) (0.416) (0.339) (0.509) (0.647) (0.512) (1.000) (1.178)
Trust � BDi ,t � 1 0.032 0.154 0.424� 0.556� 0.340 0.704

(0.206) (0.165) (0.254) (0.295) (0.377) (0.468)
BDi ,t � 1 -0.167��� -0.143��� -0.508��� -0.632��� -0.527��� -0.741���

(0.056) (0.053) (0.087) (0.106) (0.138) (0.176)

Controls Yes Yes
Wave FE Yes Yes Yes Yes Yes
Region FE Yes Yes Yes Yes
Observations 294 294 294 294 199 276 276 187
R2 0.049 0.108 0.226 0.419 0.472 0.050 0.436 0.491

Panel C Credit Card Ownership (CC) CCi ,t � CCi ,t � 1

Proxy of Trust General Trust Out-group Trust General Trust Out-group Trust

(1) (2) (3) (4) (5) (6) (7) (8)

Trust 3.880��� 1.740��� 8.433��� 3.248��� 0.226�� 0.486��� 0.178 0.853��

(0.518) (0.491) (0.920) (1.205) (0.100) (0.130) (0.160) (0.396)

Marginal Effect Yes Yes
Controls Yes Yes Yes Yes
Wave FE Yes Yes Yes Yes
Region FE Yes Yes Yes Yes
Observations 402 226 378 214 294 199 276 187
R2 0.350 0.855 0.421 0.871 0.019 0.176 0.003 0.155

Note:Country � wave panel regressions. In panel A and B, the dependents areBorrowing Difference(BD,
de�ned in (18)) and its changes over waves, respectively. The main independent, Trust, is proxied by
general (out-group) trust in columns 1-5 (6-8). Historical log GDP p.c. in 1985 is controlled. Omitted
controls include the avg. # ATMs / bank branches per 1,000 km 2 / per 10,000 adults in 2010 (before wave
1), wave and regional �xed effects. Panel B includes BD i ,t � 1 and its interaction with trust, to examine
the marginal effect that may be affected by trust. Panel C replaces BD by credit card ownership, and tests
the main speci�cations in panel A, B. GDP and marginal effects are omitted labeled. Standard errors
(clustered at country level) in parentheses. ��� p<1%, �� p<5%, � p<10%.
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Table 3: Social Trust and Individuals' Sources of Emergency Funds

Sources of Emergency Funds:

Impossible Family / Friends Financial Institutions

(1) (2) (3) (4) (5) (6)

Trust � 0.401��� � 0.280��� � 0.376��� � 0.185��� 0.770��� 0.279���

(0.079) (0.073) (0.049) (0.072) (0.121) (0.085)
Female � 0.030��� 0.023��� 0.004

(0.005) (0.006) (0.004)
Age 0.001�� � 0.002��� 0.002���

(0.0002) (0.0003) (0.0003)
Income � 0.190��� � 0.017 0.142���

(0.008) (0.011) (0.008)
Education � 0.154��� � 0.022�� 0.109���

(0.008) (0.011) (0.010)
Personal Account � 0.081��� � 0.044��� 0.124���

(0.008) (0.013) (0.014)

Country-level Controls Yes Yes Yes
Historical Controls Yes Yes Yes
Wave FE Yes Yes Yes
Observations 194,707 104,898 194,707 104,898 194,707 104,898
Pseudo R2 0.018 0.265 0.017 0.065 0.064 0.197

Note: Individual-level probit model. Estimated average marginal effects are reported after estimating
the probit speci�cation (21) for individual i in country k in wave t. The sample set is a repeated cross-
sectional data set, where each observation is an adult interviewed by FINDEX between 2011 and 2021.
The dependent dummy Y equals one if and only if the adult reports that her most likely source of emer-
gency funds is Y. In columns (1)-(2), Y refers to “impossible”, i.e., it is impossible for the individual to
receive emergency funds. In columns (3)-(4), Y refers to borrowing from family or friends (FF). And in
columns (5)-(6), Y refers to borrowing or withdrawing from �nancial institutions (FI). The main inde-
pendent is the country trust level. Individual controls include: gender dummy (equals 1 if female), age,
individual income level within the country (�ve levels from lowest to highest, normalized to 0 to 1),
education level (three levels from lowest to highest, normalized to 0 to 1), and personal account dummy
(equals 1 if the individual has an account). Country-level controls include: log GDP per capita, and the
average number of ATMs / bank branches per 1,000 km / 10,000 adults in the year of each wave, and
historical values of these listed variables in 2010. Wave �xed-effect is estimated as dummies. Standard
errors of the marginal effects are clustered at the country level and reported in parentheses. ��� p<1%,
�� p<5%, � p<10%.
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Table 4: Trust, Credit Growth, and GDP Growth

Dependent: Dt log(GDP), 1985-2015

(1) (2) (3) (4)

log(GDP), 1985 -0.102� -0.179��� -0.233��� -0.224��

(0.052) (0.065) (0.085) (0.088)
Trust 1.121��� 0.728 1.522��

(0.419) (0.645) (0.618)
Credit Growth, 1985-2015 0.620�

(0.346)

Observations 78 78 41 41
R2 0.071 0.159 0.283 0.225

Notes: Country-level OLS estimates. Columns (1)-(3) report the results of regression (23)-(25), respec-
tively. The sample set of column (3) is reduced after having credit data merged. Column (4) repeats re-
gression (24) on the merged sample. Heteroskedasticity-robust standard errors in parentheses. ��� p<1%,
�� p<5%, � p<10%.

Table 5: Trust, Regulation Tightening, and GDP Growth

Average Annual Growth of GDP p.c. (1999-2019, %)

(1) (2) (3) (4) (5) (6)

D Restriction -1.027 -0.582 -3.726�� -4.372��� -3.025�� -3.036��

(1.395) (1.117) (1.609) (1.587) (1.242) (1.239)
D Restriction � 1(Low Trust ) 5.426� 6.214�� 4.908� 4.921�

(2.842) (2.637) (2.525) (2.459)
1(Low Trust ) 1.154 0.016

(0.710) (0.729)
Low Income 1.071�� 0.771 0.760

(0.446) (0.515) (0.756)
Lower Middle Income 3.064 ��� 2.907��� 2.900���

(0.841) (0.740) (0.840)
Upper Middle Income 2.848 ��� 2.796��� 2.790���

(0.884) (0.863) (0.892)

Observations 61 61 61 61 61 61
R2 0.011 0.243 0.087 0.122 0.305 0.305

Note: Country-level OLS estimates. The dependent variable is the average annual growth rate of GDP
per capita during 1999-2019 (wave 1 and 5 of the BRSS). The main independent variable is the intensity of
tightening the restrictions on bank activities, DRestriction i = Restriction2019,i � Restriction1999,i , where
Restrictioni ,t is normalized. Countries are divided into two groups, low trust and high trust, based on
the median trust level. 1(Low Trust ) = 1 if and only if the country is in the low trust group, i.e.,
below the median trust level of the sample set, which includes 61 countries with applicable the BRSS
indices (in waves 1 and 5) and trust index. Country income levels (identi�ed by the World Bank) are
controlled as dummies (benchmark: high-income countries). Heteroskedasticity-robust standard errors
in parentheses. ��� p<1%, �� p<5%, � p<10%.
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Appendix
Proof of Proposition 1. Combining the two incentive constraints, (5) and (7), the

coexistence of equilibria is equivalent to have rG and rB that simultaneously satisfy
MRR(rG)

rG
> 1� dE

dEt > MRR(rB)
rB

, and rG < rB. Given any parameter choices of (E, t ) and

according to (6) and (8), when g ! 0+ , rG ! 0+ . Then if lim x! 0+ MRR(x) > 0,

9g � 2 (0, 1), s.t. MRR(rG)
rG

> 1� dE
dEt . Meanwhile, when b ! 1� , rB ! ¥ . Then when

lim x! ¥
MRR(x)

x < ¥ , 8E > 0,t > 0, 9g � 2 (0, 1), s.t. 1� dE
dEt > MRR(rB)

rB
.

Consider the exponential distributed case. With f (r) = l e� l r , we obtain

MRR(rX ) = E(r � rX jr > rX ) =

R¥
rX

f (r)rdr
R¥

rX
f (r)dr

� rX =
1
l

, X 2 f G, Bg.

Substituting into the IC, (7) and (5), and rearranging the inequalities, we derive rG �
dEt

l (1� dE) � rB. Substituting the formulas of rG and rB, (6) and (8), we obtain 1
l (1� Et )(1� dE)

dEt + 1
2

[g, g + b].

Proof of Proposition 2. Denote the share of default borrowers as x. That is, in equi-

librium G (B), x = g (x = b + g). Then

g(t ) =
1 � x

l
e� (1� Et ) l x

1� x � C, g0(t ) = Ee� l (1� Et )xe
x

1� x � C.

Treat g0(t ) as a continuous function of x 2 [0, 1], dg0(t )
dx > 0. Therefore, g0

B(t ) >
g0

G(t ). Note that 8C > 0,E 2 (0, 1), t 2 [0, 1], l > 0, lim x! 0+ g0(t ) = � C < 0, and

lim x! 1� g0(t ) = ¥ > 0. Therefore, there always exists a unique ḡ = ḡ(E, C, l , t ) 2
(0, 1) s.t., g0(t )jx= ḡ = 0. Then if g < ḡ < b + g, the regulation t has opposite effects

in low- and high-trust equilibria.

Proof of Lemma 1. With the existence of private credit supply, each borrower will

�rstly compare the maximum possible payoff (either default or being good) from the

�nancial institutions with the payoff from private lenders. 37 On the one hand, the

“good” borrowers compare the received two interest rates, rP = r̄ / q and r̃X . If and

only if q � r̄ / r̃X , the borrower prefers informal channels. Let q�
X = q� ( r̃X ) = r̄ / r̃X .

Then iff q � q�
X , the borrower prefers informal channels.

37Recall that we assume borrowers do not strategically default in the private credit market as it brings
terrible real-life in�uence.
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For the high-trust case, the new high trust equilibrium yields (1 � q�
G)(a + b) bor-

rowers turn to informal channels. On the other hand, default borrowers would also

turn to private market when the private interest is good enough, i.e.,

Z ¥

r̃G

f (r)rdr �
Z ¥

rP

f (r)( r � rP)dr, , q � q�� ( r̃G) �
r̄

r̃G � 1
l ln ( l r̃G + 1)

.

That is, (1 � q��
G )g fraudulent also turn to informal channels.

Consider the formal market. Denote q��
G / q�

G as r G, which is larger than one. The

lender faces a crowd with ãG honest, b̃G opportunistic, and g̃G borrowers,

ãG =
q�

Ga
q�

Ga + q�
Gb + q��

G g
=

a
1 + ( r G � 1)g

, b̃G =
b

1 + ( r G � 1)g
, g̃G =

r Gg
1 + ( r G � 1)g

.

This implies that the actual share of fraudulent borrowers increases. Similarly, we solve

r̃G by ensuring the interest return covers the default loss,

r̃G =
g̃

1 � g̃
(1 � Et ) =

r Gg
a + b

(1 � Et ) = r GrG > rG.

Substituting r G = q�� ( r̃G)/ q� ( r̃G), we obtain that r̃G satis�es

rG =
g

1 � g
(1 � Et ) = r̃G �

1
l

ln ( l r̃G + 1).

Note that R.H.S. monotonically increases in r̃G, the equilibrium interest is unique under

applicable parameter spaces. In particular, r̃G is independent of r̄. Therefore, r G and

r̃G are unique.

Similarly, in the low-trust case,

ãB =
a

1 + ( r B � 1)( b + g)
, b̃B =

r Bb
1 + ( r B � 1)( b + g)

, g̃B =
r Bg

1 + ( r B � 1)( b + g)
,

where r B = r̃B
r̃B� 1

l ln ( l r̃B+ 1)
, and rB = r̃B � 1

l ln ( l r̃B + 1).
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Proof of Proposition 3. First consider the high-trust equilibrium. QG = ( 1 � q�
G)(a +

b) + ( 1 � q��
G )g, and the representative private lender's problem reads

max
r̄

( r̄ � s)QG = max
r̄

( r̄ � s)

"

1 �

 
a + b

r̃G
+

g

r̃G � 1
l ln ( l r̃G + 1)

!

r̄

#

� max
r̄

( r̄ � s)(1 � kGr̄) � kG

�
r̄ � s + 1/ kG � r̄

2

� 2

=
(1 � kGs)2

2k
,

where kG is independent with r̄ and the second line comes from the mean-value in-

equality. The maximum is obtained when r̄ = 1+ skG
2kG

, and QG = 1� skG
2 . Similarly, we

solve QB = 1� skB
2 , where kB = a

r̃B
+ b+ g

r̃B� 1
l ln ( l r̃B+ 1)

. De�ne

r(x) =
x + g

1 � x � g
(1 � Et ), r̃(x) �

1
l

ln ( l r̃(x) + 1) = r(x),

k(x) =
1 � x � g

r̃(x)
+

x + g

r̃(x) � 1
l ln ( l r̃(x) + 1)

=
1 � x � g

r̃(x)
+

x + g
r(x)

= ( 1 � x � g)
�

1
r̃(x)

+
1

1 � Et

�
,

then kB = k(b), kG = k(0). Note QB � QG , kG � kB, then it is suf�cient to show

k0(x) < 0, 8x 2 [0, 1� g).

Take the �rst-order derivative w.r.t. x on both sides of r(x) = r̃(x) � 1
l ln ( l r̃(x) + 1),

) 0 < r0(x) =
�

1 �
1

l r̃(x) + 1

�
r̃0(x) ) r̃0(x) > 0.

) k0(x) = � (1 � x � g)
1

r̃(x)2 r̃0(x) �
�

1
r̃(x)

+
1

1 � Et

�
< 0 ) QB > QG.

Consider the heterogeneous effects of regulation tightening. Recall that g0(t ) is

increasing and convex in x. Also note that g̃G > g, b̃B + g̃B > b + g. Then one

suf�cient condition to prove eq. (15) is b̃B + g̃B � b + g > g̃G � g

()
(r B � 1)( b + g)

1 + ( r B � 1)( b + g)
>

(r G � 1)g
1 + ( r G � 1)g

( =|{z}
r G< r B

(r B � 1)( b + g)
1 + ( r B � 1)( b + g)

>
(r B � 1)g

1 + ( r B � 1)g
,

which obviously holds.

45



TRUST AND CREDIT D IVERGENCE

References
Akerlof, George A, and Robert J Shiller. 2010.Animal spirits: How human psychology drives the

economy, and why it matters for global capitalism.Princeton university press.

Alesina, Alberto, and Paola Giuliano. 2015. “Culture and institutions.” Journal of economic lit-

erature, 53(4): 898–944.

Allen, Franklin, and Meijun Qian. 2024. “Theories, practices, and prospects of alternative

�nance.” In Research Handbook on Alternative Finance. 1–29. Edward Elgar Publishing.

Allen, Franklin, Jun Qian, and Meijun Qian. 2005. “Law, �nance, and economic growth in

China.” Journal of �nancial economics, 77(1): 57–116.

Allen, Franklin, Meijun Qian, and Jing Xie. 2019. “Understanding informal �nancing.” Jour-

nal of Financial Intermediation, 39: 19–33.

Arrow, Kenneth J. 1974.The limits of organization.WW Norton & Company.

Ashraf, Nava, Natalie Bau, Nathan Nunn, and Alessandra Voena. 2020. “Bride price and fe-

male education.” Journal of Political Economy, 128(2): 591–641.

Ayyagari, Meghana, Asli Demirgüç-Kunt, and Vojislav Maksimovic. 2010. “Formal versus

informal �nance: Evidence from China.” The Review of Financial Studies, 23(8): 3048–3097.

Banerjee, Abhijit V, and Esther Du�o. 2007. “The economic lives of the poor.” Journal of eco-

nomic perspectives, 21(1): 141–167.

Banerjee, Abhijit V, Timothy Besley, and Timothy W Guinnane. 1994. “Thy neighbor's

keeper: The design of a credit cooperative with theory and a test.” The Quarterly Journal

of Economics, 109(2): 491–515.

Barro, Robert J. 1991. “Economic growth in a cross section of countries.” The quarterly journal

of economics, 106(2): 407–443.

Barro, Robert J, and Xavier Sala-i Martin. 1992. “Convergence.” Journal of political Economy,

100(2): 223–251.

Barth, James R, Jr. Caprio, Gerard, and Ross Levine. 2013. “Bank Regulation and Supervision

in 180 Countries from 1999 to 2011.” National Bureau of Economic Research Working Paper

18733.

Bau, Natalie. 2021. “Can policy change culture? Government pension plans and traditional

kinship practices.” American Economic Review, 111(6): 1880–1917.

Bidner, Chris, and Patrick Francois. 2011. “Cultivating trust: Norms, institutions and the im-

plications of scale.” The Economic Journal, 121(555): 1097–1129.

Bosio, Erica, Simeon Djankov, Edward Glaeser, and Andrei Shleifer. 2022. “Public procure-

ment in law and practice.” American Economic Review, 112(4): 1091–1117.

Bottazzi, Laura, Marco Da Rin, and Thomas Hellmann. 2016. “The importance of trust for

investment: Evidence from venture capital.” The Review of Financial Studies, 29(9): 2283–2318.

D'Acunto, Francesco, Marcel Prokopczuk, and Michael Weber. 2019. “Historical anti-

46



H E AND YOU

semitism, ethnic specialization, and �nancial development.” The Review of Economic Studies,

86(3): 1170–1206.

Desmet, Klaus, Ignacio Ortuño-Ortín, and Romain Wacziarg. 2017. “Culture, ethnicity, and

diversity.” American Economic Review, 107(9): 2479–2513.

Duarte, Jefferson, Stephan Siegel, and Lance Young. 2012. “Trust and credit: The role of ap-

pearance in peer-to-peer lending.” The Review of Financial Studies, 25(8): 2455–2484.

Elandt-Johnson, Regina C, and Norman L Johnson. 1980.Survival models and data analysis.Vol.

110, John Wiley & Sons.

Enke, Benjamin. 2019. “Kinship, cooperation, and the evolution of moral systems.” The Quar-

terly Journal of Economics, 134(2): 953–1019.

Gennaioli, Nicola, Andrei Shleifer, and Robert Vishny. 2015. “Money doctors.” The Journal of

Finance, 70(1): 91–114.

Gennaioli, Nicola, Rafael La Porta, Florencio Lopez-de Silanes, and Andrei Shleifer. 2022.

“Trust and insurance contracts.” The Review of Financial Studies, 35(12): 5287–5333.

Giuliano, Paola, and Nathan Nunn. 2021. “Understanding cultural persistence and change.”

The Review of Economic Studies, 88(4): 1541–1581.

Greenwood, Jeremy, and Boyan Jovanovic. 1990. “Financial development, growth, and the

distribution of income.” Journal of political Economy, 98(5, Part 1): 1076–1107.

Gruber, Jonathan, and Daniel M Hungerman. 2007. “Faith-based charity and crowd-out dur-

ing the great depression.” Journal of Public Economics, 91(5-6): 1043–1069.

Guiso, Luigi, Paola Sapienza, and Luigi Zingales. 2004. “The role of social capital in �nancial

development.” American economic review, 94(3): 526–556.

Guiso, Luigi, Paola Sapienza, and Luigi Zingales. 2006. “Does culture affect economic out-

comes?” Journal of Economic perspectives, 20(2): 23–48.

Guiso, Luigi, Paola Sapienza, and Luigi Zingales. 2008. “Trusting the stock market.” the Jour-

nal of Finance, 63(6): 2557–2600.

Guiso, Luigi, Paola Sapienza, and Luigi Zingales. 2009. “Cultural biases in economic ex-

change?” The quarterly journal of economics, 124(3): 1095–1131.

Guiso, Luigi, Paola Sapienza, and Luigi Zingales. 2016. “Long-term persistence.” Journal of

the European Economic Association, 14(6): 1401–1436.

Hasan, Iftekhar, Chun Keung Hoi, Qiang Wu, and Hao Zhang. 2017. “Social capital and debt

contracting: Evidence from bank loans and public bonds.” Journal of Financial and Quantita-

tive Analysis, 52(3): 1017–1047.

Imai, Kosuke, and David A Van Dyk. 2005. “A Bayesian analysis of the multinomial probit

model using marginal data augmentation.” Journal of econometrics, 124(2): 311–334.

Kandori, Michihiro. 1992. “Social norms and community enforcement.” The Review of Economic

Studies, 59(1): 63–80.

47



TRUST AND CREDIT D IVERGENCE

King, Robert G, and Ross Levine. 1993a. “Finance and growth: Schumpeter might be right.”

The quarterly journal of economics, 108(3): 717–737.

King, Robert G, and Ross Levine. 1993b. “Finance, entrepreneurship and growth.” Journal of

Monetary economics, 32(3): 513–542.

Knack, Stephen, and Philip Keefer. 1997. “Does social capital have an economic payoff? A

cross-country investigation.” The Quarterly journal of economics, 112(4): 1251–1288.

Kremer, Michael, Jack Willis, and Yang You. 2022. “Converging to convergence.” NBER

macroeconomics annual, 36(1): 337–412.

La Ferrara, Eliana, and Annamaria Milazzo. 2017. “Customary norms, inheritance, and hu-

man capital: evidence from a reform of the matrilineal system in Ghana.” American Economic

Journal: Applied Economics, 9(4): 166–185.

La Porta, Rafael, Florencio Lopez-de Silanes, Andrei Shleifer, and Robert W Vishny. 1997.

“Trust in Large Organizations.” American Economic Review.

Lowes, Sara, Nathan Nunn, James A Robinson, and Jonathan L Weigel. 2017. “The evolution

of culture and institutions: Evidence from the Kuba Kingdom.” Econometrica, 85(4): 1065–

1091.

Madestam, Andreas. 2014. “Informal �nance: A theory of moneylenders.” Journal of Develop-

ment Economics, 107: 157–174.

Moro, Andrea, and Matthias Fink. 2013. “Loan managers' trust and credit access for SMEs.”

Journal of banking & �nance, 37(3): 927–936.

Moscona, Jacob, Nathan Nunn, and James A Robinson. 2017. “Keeping it in the family: Lin-

eage organization and the scope of trust in sub-Saharan Africa.” American Economic Review,

107(5): 565–571.

Nicolas, Christina, Amine Tarazi, and Gamze Ozturk Danisman. 2023. “Disentangling the

effect of Trust on Bank Lending.” Journal of Economic Behavior & Organization, 210: 360–378.

Nunn, Nathan, and Leonard Wantchekon. 2011. “The slave trade and the origins of mistrust

in Africa.” American economic review, 101(7): 3221–3252.

Nunn, Nathan, Nancy Qian, and Jaya Wen. 2018. “Distrust and political turnover during eco-

nomic crises.” National Bureau of Economic Research.

Patel, Dev, Justin Sandefur, and Arvind Subramanian. 2021. “The new era of unconditional

convergence.” Journal of Development Economics, 152: 102687.

Tabellini, Guido. 2008. “The scope of cooperation: Values and incentives.” The Quarterly Jour-

nal of Economics, 123(3): 905–950.

Tabellini, Guido. 2010. “Culture and institutions: economic development in the regions of

Europe.” Journal of the European Economic association, 8(4): 677–716.

Tertilt, Michele. 2005. “Polygyny, fertility, and savings.” Journal of Political Economy,

113(6): 1341–1371.

48



H E AND YOU

Tirole, Jean. 1996. “A theory of collective reputations (with applications to the persistence of

corruption and to �rm quality).” The Review of Economic Studies, 63(1): 1–22.

Udry, Christopher. 1994. “Risk and insurance in a rural credit market: An empirical investiga-

tion in northern Nigeria.” The Review of Economic Studies, 61(3): 495–526.

Zak, Paul J, and Stephen Knack. 2001. “Trust and growth.” The economic journal, 111(470): 295–

321.

49



TRUST AND CREDIT D IVERGENCE

ONLINE A PPENDIX

OA-A. Extended Discussion: Distribution of Return Rates

In our main analysis, we use exponential distribution for simpler analytical solu-

tions. Essentially, a large family of distributions has the same phenomenon. We exam-

ine the following commonly used distributions as Figure OA-1 shows. Among these

distributions, half-normal and Fréchet distributions (and a series of similar distribu-

tions that are not reported) show similar probabilities to satisfy the necessary condi-

tions for the existence of multiple equilibria. The Pareto distribution, however, acts as a

threshold, as its corresponding “RHS” is also a linear line from the origin. Thus, except

the case whenLHS = RHS, the parameters of the Pareto distribution will directly de-

termine the unique existence of high-trust or low-trust equilibrium, as panel (d) shows.

The underlying explanation is that lim x! 0+ MRR(x) = 0 for Pareto distributions, and

is not included by the suf�cient condition (9).
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Figure OA-1: Incentive Constraints of Equilibria: Different Distributions
This plot visualizes the same examination as Figure 1 (b) with different distribution f (r). In each panel,
the black dashed line (LHS) refers to rX , while the blue curves (RHS) refer to dEt

1� dE MRR(rX ). Then
the incentive constraint of high (low) -trust equilibrium requires that when rX equals rG (rB), the blue
curves lie above (below) the black line. Panel (a) uses exponential distributions, i.e., f (r) = l e� l r ; panel

(b) uses half-normal distributions, i.e., f (r) =
p

2/ p
s e� r2/ (2s2) ; panel (c) uses Fréchet distributions with

m = 0, i.e., f (r) = a
s(r/ s) � 1� ae� (r/ s) � a

; panel (d) uses Pareto distributions with xm = 0.01,r � xm, i.e.,

f (r) = axa
m

ra+ 1 .
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OA-B. Additional Statistics of Data and Variables

Figure OA-2: Summary Statistics: Domestic Credit to the Private Sector
This �gure shows the summary statistics of, credit, domestic credit to the private sector (pct. of GDP)
in the raw data set. The sample set is an unbalanced panel from 1985 (the in-sample earliest) to 2022.
Panel A displays the density function. In Panel B, we calculate the average creditand average log GDP
per capita within the time span for each country, and draw scatter plots. As it shows, the scatter named
“HRV” (Croatia) appears as an obvious outlier due to the too-large average credit. Also, Panel A corrob-
orates that values above 300 are apparent outliers.

Figure OA-3: Distribution of Trust in Different Groups
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Figure OA-4: Distribution of Trust across the World
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OA-C. Other Private Financial Activities Affected by Trust

OA-C1. Country-level Saving Activities

We go on a similar path to explore the relationship between trust and saving choices.

Figure OA-5 panel (a) shows signi�cant positive relationship between trust and popu-

lation share of saving at FI, and such phenomenon expands over years. As for saving

at informal channels (e.g., saving club, family/friends, stores), there is an interesting

preliminary �nding: in several high-trust economies, respondents were not even asked

about their participation in informal saving, as evident from the missing data points

in panel (b). This occurrence aligns with the questionnaire formulation principles of

FINDEX, suggesting that in these countries, informal saving practices are virtually

nonexistent or extremely rare. In addition to this, personal safekeeping exists as an im-

plicit alternative that reduces the overall savings needs, making the population share

of informal saving is generally relatively small, in line with common understanding.

Even then, low-trust economies exhibit notably high shares and signi�cant increments

in informal savings. In these economies, a substantial portion of saving needs remains

unmet by FI.

Table OA-1 regresses the share of saving at FI on trust. Unlike borrowing, we do

not use saving differenceas the dependent for two reasons: (i) as Figure OA-5 shows,

there are many missing samples of informal saving, and especially cause selection bias

with respect to trust levels; (ii) the additional alternative for saving, i.e., personal safe-

keeping, make it less meaningful to test the difference, as it does not separate switching

effects from the aggregate demands. In the online appendix, we also test the relation-

ship between trust and the lack of informal saving questionnaires in Table OA-2. The

results show that high-trust economies have greater possibilities of not being asked

about informal savings, further inferring that informal savings are more likely to be

almost non-existent in these economies. Furthermore, low-trust economies are more

inclined to rely on informal alternative of saving. The signi�cant positive estimated

coef�cients con�rm the intuitions obtained from the �gure and show robustness with

general economic development levels, geographical and human factors, wave and re-

gion �xed effects. Furthermore, Table OA-1 shows that out-group trust generates ex-

cess predictability to the population share of saving at FI: in economies where people

are more likely to trust strangers from the broader society, the individual saving needs

are more successfully addressed by FI.
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Table OA-1: Trust and Saving at Financial Institutions

Saving at FI (SFI) SFIi ,t � SFIi ,t � 1

Proxy of Trust General Trust Out-group Trust General Trust Out-group Trust

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Trust 4.454��� 2.305��� 9.083��� 3.396�� 0.333��� 0.621��� 0.565��� 0.677��� 1.128��� 0.702�

(0.418) (0.531) (0.850) (1.344) (0.077) (0.135) (0.210) (0.131) (0.250) (0.397)
Trust � SFIi ,t � 1 -0.206�� 0.285�� -0.260 0.552

(0.096) (0.135) (0.173) (0.366)
Log GDP 1985 0.329��� 0.483���

(0.106) (0.106)
SFIi ,t � 1 0.024 -0.346��� 0.042 -0.374��

(0.040) (0.074) (0.065) (0.163)

Controls Yes Yes Yes Yes
Wave FE Yes Yes Yes Yes
Region FE Yes Yes Yes Yes
Observations 402 226 378 214 294 294 199 276 276 187
R2 0.461 0.807 0.460 0.807 0.026 0.044 0.263 0.028 0.044 0.213

Notes: Country-level OLS estimates. In column (1)-(5), the dependent, Saving at FI, is the population
share (among adults) of saving at �nancial institutions. In column (6)-(8), the dependent, DtSaving at FI,
is the change of Saving at FIcomparing to the previous wave. Dependent variables are expressed as z-
scores. The main independents include general trust level and trust difference between out-group (trust
in people met in the �rst time, other region, and foreigners), and the in-group (trust in family, friends,
and people one knows). Country-level historical GDP per capita is controlled. Lag value is used as a
control when the dependent is DtSaving at FI. Fixed effects include the survey wave (four in total, 2011,
2014, 2017, and 2021), and the region (seven in total, divided by the World Bank). Historical controls
include country-level average amount in 2010 of ATMs / bank branches per 1,000 km / 10,000 adults,
respectively. These controls are missing for some countries, resulting in a smaller sample size in column
(5). Heteroskedasticity-robust standard-errors in parentheses. ��� ,�� ,� indicate statistical signi�cance at
the 1%, 5% and 10% respectively.

OA-C2. Distrust as a Reason for not Applying for a Bank Card

The evidence for the adoption channel is drown from the questions in FINDEX re-

garding the reasons why respondents do not have an account. One of the options is

due to the lack of trust in banks, which directly indicates individuals' refusing adop-

tion, regardless whether other reasons are also selected.38 We continue to use a general

probit speci�cation in the same form as (21) with differences including: (i) the sample

set is of all individuals without personal accounts; (ii) the dependent Yikt is a dummy

which equals 1 when individual i of wave t from economy k reports that the reasons

for not having an account include distrust in banks. Individual and economy-level

controls are the same as tests in Table 3.
38The raw question allows multiple choices. We de�ne the dependent dummy “no account due to

distrust of banks” here equals 1 if and only if “distrust” is one of the selected reasons. In addition,
there is no further explanations about the precise de�nition of “trust” in the questionnaire description.
Therefore, respondents may select the option due to the lack of trust in the bank's ability to provide fair
service or the bank's �nancial stability. Though distinguishing them is beyond our scope, we only need
distrust as a summarized cause.
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Table OA-2: Country Trust Levels and the Non-applicable Questionnaire for Saving
at Informal Places

Dependent variable: Non-applicable Questionnaire for Saving at Clubs or Friends

Wave 2011 Wave 2014 Wave 2017 Wave 2021 All Waves

(1) (2) (3) (4) (5) (6) (7) (8)

Trust 1.332��� 1.370��� 1.465��� 1.382��� 1.394��� 0.381��� 0.637��� 0.314���

(0.210) (0.184) (0.205) (0.174) (0.095) (0.094) (0.153) (0.084)
Log GDP p.c. 2010 0.150��� 0.150���

(0.011) (0.015)
Account Ownership 0.652 ��� 0.064

(0.133) (0.062)

Wave FE Yes
Region FE Yes
Pseudo R2 0.259 0.374 0.352 0.391 0.341 0.705 0.545 0.760
Observations 98 102 104 98 402 398 402 398

Notes:The table aims to show the potential relationship between the main interest, Trust, and the sample
selection bias in questions about informal savings by an economy-level probit model. Estimated aver-
age marginal effects are reported after estimating the probit speci�cation (21). Each observation is an
economy k in a speci�c wave t. The dependent, Yit , is a dummy which equals to 1 if the corresponding
index value of saving at clubs or friendsis NA, i.e., in wave t, no questions about “Save at saving clubs,
stores, or friends” are asked to the respondents in economy k. The main independent of interest is the
economy trust level. Historical GDP per capita is controlled as a proxy of economic development level.
Total account ownership rate of the economy, the wave �xed-effect, and the region �xed-effect are also
controlled. The results show that the absence of above-mentioned samples is positively related to trust
levels. Heteroskedasticity-robust standard-errors in parentheses. ��� ,�� ,� indicate statistical signi�cance
at the 1%, 5% and 10% respectively.

Table OA-3 presents the average marginal effects the probit models estimate. With-

out additional controls as column (1) shows, one standard-deviation decrease in the

economy's trust level is associated with a 2.93-point increase in the average probabil-

ity of individuals without a personal account reporting distrust (in banks) as one of

the causes. This percentage value even increases with controls and stabilizes around

4% of the population without accounts. Recall the summary statistics, there are only

18% of the people without accounts chose distrust as one of the reasons, suggesting the

fraction associated with general trust is relatively large.
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Table OA-3: Country Trust Levels and Non-adoption of Financial Institutions

Dependent variable: No Account due to Distrust of Banks

(1) (2) (3) (4) (5) (6)

Trust � 0.195� � 0.299��� � 0.269��� � 0.266��� � 0.269�� � 0.265��

(0.106) (0.105) (0.099) (0.100) (0.133) (0.132)
Account Ownership 0.002 � 0.049 � 0.055 � 0.044 � 0.043

(0.071) (0.076) (0.077) (0.094) (0.095)
Log GDP p.c. 0.041��� 0.050��� 0.044��� 0.054 0.048

(0.014) (0.015) (0.015) (0.046) (0.046)
Female 0.012��� 0.012��

(0.004) (0.005)
Age 0.001��� 0.001���

(0.0003) (0.0003)
Income 0.006 0.012�

(0.005) (0.006)
Education 0.059��� 0.045��

(0.018) (0.019)

Country-level Controls Yes Yes
Historical Controls Yes Yes
Wave FE Yes Yes Yes Yes Yes
Pseudo R2 0.003 0.014 0.020 0.026 0.026 0.030
Observations 129,073 128,425 128,425 127,193 87,886 86,829

Notes:Individual-level probit model. Estimated average marginal effects are reported after estimating
the probit speci�cation (21). The sample set is a repeated cross-sectional data, in which each observa-
tion is an adult who does not own an account interviewed by FINDEX between 2011 and 2021. The
dependent, Yikt , is a dummy which equals to 1 if the adult reports that the reason for not having an
account is distrust of banks. The main independent of interest is the country trust level. The individual
control, X ikt , includes: gender dummy, age, income level within the country (�ve levels from lowest
to highest, normalized to 0 to 1), and education level (three levels from lowest to highest, normalized
to 0 to 1). Country-level control, Kkt, includes: population share of owning an account, log GDP per
capita, average amount of ATMs / bank branches per 1,000 km / 10,000 adults in the year of each wave,
and historical values of these listed variables in 2010. Wave �xed-effect is estimated as dummies. F is
the standard normal cdf. Standard errors of the marginal effects are clustered at the country level and
reported in parentheses. While there are discussions on whether the standard errors of the probit model
should be clustered from a model identi�cation perspective, we report the results of clustering, which
increase the standard errors technically. The main results are not affected. ��� ,�� ,� indicate statistical
signi�cance at the 1%, 5% and 10% respectively.
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OA-D. Multinomial Probit Model: Estimated Coef�cients and Robust-

ness

Table OA-4: Estimated Coef�cients of the Multinomial Probit Speci�cation

Source of Emergency Funds: (Benchmark: Working)

Impossible Financial Institutions Family / Friends Asset Selling Others

(1) (2) (3) (4) (5)

Variables

Trust -1.052��� 0.719��� -0.504��� 0.164� 0.387��

(0.225) (0.084) (0.167) (0.093) (0.170)
Personal Account -0.349��� 0.240��� -0.188��� -0.053� -0.021

(0.056) (0.024) (0.039) (0.032) (0.045)
Female -0.119��� -0.052��� -0.020� -0.047�� -0.023

(0.017) (0.014) (0.012) (0.020) (0.021)
Age 0.005��� 0.011��� -0.001 0.004��� 0.009���

(0.000) (0.001) (0.001) (0.001) (0.001)
Income -0.644��� 0.258��� -0.253��� -0.298��� 0.026

(0.108) (0.033) (0.062) (0.057) (0.068)
Education -0.497��� 0.239��� -0.161��� -0.217��� -0.072

(0.090) (0.032) (0.052) (0.045) (0.047)
Log GDP p.c. 0.272��� 0.305��� 0.227��� -0.032 -0.085

(0.028) (0.029) (0.023) (0.031) (0.054)

Error Covariance Matrix

Impossible 0.718��� 0.667��� 0.514��� 0.103 -0.021
(0.147) (0.139) (0.081) (0.109) (0.122)

Financial Institutions 2.138 ��� 0.911��� 0.008 0.470���

(0.237) (0.178) (0.139) (0.087)
Family / Friends 0.988 ��� 0.051 -0.033

(0.166) (0.162) (0.158)
Asset Selling 0.339��� 0.027

(0.098) (0.095)
Others 0.817���

(0.211)

Country-level Controls: Yes Historical Controls: Yes
Observations: 104,898

Note: Individual-level multinomial probit speci�cation (22). The benchmark source of emergency funds
is set to beworking. The individual controls include: gender dummy, age, income level within the coun-
try (�ve levels from lowest to highest, normalized to 0 to 1), and education level (three levels from lowest
to highest, normalized to 0 to 1). Country-level controls include population share of owning an account,
log GDP per capita, average amount of ATMs / bank branches per 1,000 km / 10,000 adults in the year
of each wave, and historical values of these listed variables in 2010. Wave effect is �xed. Standard errors
in parentheses. ��� ,�� ,� indicate statistical signi�cance at the 1%, 5% and 10% respectively.
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OA-E. Additional Results: Trust and Regulation

OA-E1. Unconditional Divergence of Regulation Tightness

Table OA-5 presents the summary statistics and comparisons among waves I, IV

and V (conducted in 1999, 2011 and 2019, respectively) in light of Barth, Caprio and

Levine (2013). Notably, the normalized standard deviations and quantile statistics on

dispersion provide evidence for persistent global divergence in these regulatory in-

dices. This table is comparable with Table 16 of Barth, Caprio and Levine (2013), where

summaries of 1999 and 2011 are reported. They also conclude that there are no strong

convergence, particularly there is no evidence of convergence in ACT, while CAP and

ENT show a minimal degree of convergence from 2000 to 2010. We con�rm their �nd-

ings. For example, the percentage (pct) of economies with CAP values that are 10%

away from the median decreases from 84.54% to 78.35%, and for a 25% difference, the

pct decreases from 15.46% to 12.37%. However, over the next ten years until 2021, these

percentages become 74.23% and 22.68%, indicating that even the minimal convergence

observed during the previous period did not continue. Note that our sample set is not

completely the same as Barth, Caprio and Levine (2013), since we collect economies

that have applicable data in three waves. Therefore, the statistic values could have

quantitative differences. We divide the sample into two subgroups based on whether

the trust value is greater than the global median. Within each group, the regulation

tightness reveals no signi�cant evidence of convergence.

The overall divergence leaves potential for different regulation preferences: sup-

pose there exists a global optimum / equilibrium, then policymakers will tend to move

closer, even though this may take long transition periods. However, over the twenty-

year duration, this trend seems absent. That is, there could be some forces that lead to

different optimum / equilibrium for economies.
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