
163

American Economic Journal: Macroeconomics 2012, 4(4): 163–197 
http://dx.doi.org/10.1257/mac.4.4.163

Financial Contracts and the Political Economy 
of Investor Protection†

By Pavel Šev  ̌    c ík*

This paper studies the joint dynamics of investor protection and eco-
nomic development in a political economy model with capital accu-
mulation and occupational choice. Less investor protection implies 
higher costs of external financing for entrepreneurs. This excludes 
poorer agents from entrepreneurship, increasing the profits of the 
remaining entrepreneurs. The main determinants of investor protec-
tion policy preferences are the agent’s net worth and the expected 
return from entrepreneurship. When the policy is chosen by the sim-
ple majority rule, the model generates several implications consis-
tent with the observed variation of investor protection over time and 
across countries. (JEL D72, E22, E32, G18, G38, J24, L26)

There is by now a near consensus that good investor protection, broadly defined 
as the contents and enforcement of regulations that protect outside investors 

from expropriation by company insiders, enhances financial development.1 Recent 
macroeconomic literature has shown that differences in financial development and 
investor protection can explain part of the observed cross-country dispersion in the 
levels and growth rates of per capita output (Castro, Clementi, and MacDonald 
2004; Erosa and Cabrillana 2008; Castro, Clementi, and MacDonald 2009; Amaral 
and Quintin 2010; Buera, Kaboski, and Shin 2011). All these papers, however, take 
the level of investor protection in a specific country as exogenously given. Several 
questions naturally arise. What determines the level of investor protection? Given 
that positive effects of good investor protection are well documented, why don’t 
all countries implement the highest level of investor protection? When is a country 
likely to reform its laws defining investor protection? How do financial development 
and investor protection evolve over the development path?

Political economy studies have shown that imperfect investor protection can arise 
from the political process when some groups have vested interests in keeping its 
level low (Pagano and Volpin 2005; Perotti and Volpin 2007; Biais and Mariotti 
2009; and Bebchuk and Neeman 2010). However, these studies rely on static models 

1 See Levine (2005) for a survey of empirical and theoretical literature.
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that abstract from capital accumulation. As a result, they do not investigate the link 
between the level of investor protection and macroeconomic dynamics, nor do they 
study investor protection reforms.

This paper encompasses the two above-mentioned strands of literature by explor-
ing both the effects of investor protection on aggregate dynamics and the political 
determinants of the level of investor protection. It first gathers empirical and anec-
dotal evidence concerning the relationship between investor protection, financial 
development, and economic development. The overview suggests that across coun-
tries, there is a positive correlation between indicators of investor protection and 
real output per worker; timing of reforms improving (worsening) investor protection 
coincides with or shortly follows economic recessions (booms); and from a long-
run perspective, financial development and investor protection tend to rise during 
periods of rapid technical change. The paper then proposes a political economy 
model that can account for these stylized facts.

An important and novel feature of the model is that the dynamics of macroeco-
nomic variables and investor protection are endogenously determined.2 The mac-
roeconomic dynamics depend on the evolution of investor protection policy, which 
is chosen by voting on the current level of investor protection in every period. The 
political preferences of agents are in turn linked to current and expected future mac-
roeconomic conditions. Hence, the model presents itself as a first step toward a for-
mal political economy theory of the joint determination of investor protection and 
economic development.

The basic framework is a two-sector overlapping generations model of capital 
accumulation. Firms in the consumption goods sector are perfectly competitive and 
produce with a standard neoclassical technology that combines capital and labor, 
whereas investment goods are produced within fixed-size entrepreneurial projects. 
Agents with differing skills work while they are young, and at the end of the first 
period of their lives, they decide whether to invest their net worth at an exoge-
nous international interest rate or to use it to cover part of the cost of setting up an 
entrepreneurial project. The remaining part of the start-up cost must be covered by 
borrowing from a financial intermediary. Due to asymmetric information on the 
return of the entrepreneurial project, external financing is available only through 
optimal contracts featuring costly state verification in the spirit of Townsend (1979) 
and Bernanke and Gertler (1989). The level of investor protection defines the cost 
of auditing in the optimal contract. Under perfect investor protection, this cost is 
zero, and lower levels of investor protection are associated with higher auditing 
costs. Lower investor protection therefore raises the cost of external financing. 
This reduces the profits of entrepreneurs that are more financially dependent, while 
excluding poorer agents from entrepreneurship. The reduced number of entrepre-
neurs implies a lower supply of investment goods, increasing their relative price. 
Wealthy entrepreneurs then favor low investor protection because, in equilibrium, 

2 Existing literature has applied dynamic models featuring the joint endogenous determination of policy and 
macroeconomic variables to questions other than the effects of investor protection. For example, Krusell and Ríos-
Rull (1996) studied the political economy of technology adoption, and Cooley and Soares (1999) studied the politi-
cal determinants of the social security design.
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this raises the relative value of their production, compensating for the higher cost of 
external funds and leading to higher profits.3 In other words, low investor protection 
induces a redistribution of profits from more to less financially dependent agents.4

The two main determinants of political support for high levels of investor protec-
tion are the average individual net worth and the expected return to entrepreneur-
ship. On the one hand, a low individual net worth (for example, due to a recent 
economic downturn) means that all entrepreneurs have to rely more on external 
financing. As a result, even relatively wealthier agents prefer higher levels of inves-
tor protection, and political support for reforms improving investor protection rises 
in recession periods. On the other hand, a rise in the expected return to entrepre-
neurship (for example, due to the adoption of better technology) leads to more entry 
into the entrepreneurial sector, diluting the political power of the wealthy elite that 
have a vested interest in keeping investor protection low. This is consistent with the 
observed higher levels of investor protection in more developed countries and the 
tendency of financial development to rise in periods of rapid technical change.

The second part of this paper investigates how openness to cross-border trade 
in goods affects the political equilibrium. Lowering the cost of trade (increasing 
the openness) has two effects. First, it makes it harder to manipulate the relative 
price of investment goods through variations in the level of investor protection 
because the price is more tightly anchored to the international rental rate for capital. 
Second, it modifies the return to capital accumulation and, thus, profitability of the 
domestic entrepreneurial sector. The first effect always increases political support 
for good investor protection. The second effect favors political support for good 
investor protection only if the international rental rate for capital is higher than the 
domestic rental rate. In that case, the economy exports investment goods, and open-
ness increases the expected return to entrepreneurship. This attracts more agents 
into the entrepreneurial sector and dilutes the political power of the wealthy elite. 
Conversely, when the international rental rate for capital is lower than the domestic 
rental rate, the economy imports investment goods, and openness leads to a stronger 
entrenchment of the wealthy elite. If this effect is strong enough, trade liberalization 
might bring along poorer investor protection.

This result refines Rajan and Zingales’s (2003) argument that greater open-
ness to both trade and finance favors political support for financial development. 
Particularly, it implies that the positive effect of openness on financial development 
should be stronger in countries that are net exporters. This might explain why some 
countries, such as Chile, adopted several major investor protection reforms over the 

3 Although low investor protection may seem akin to other barriers to entry, say corruption or a licensing 
scheme, it has the special feature of acting only through financial contracting. As a result, wealthy agents, who need 
little external financing, bear little or no cost from declines in investor protection. In contrast, they are as vulnerable 
as others to corruption or licensing. My model takes into account explicitly how investor protection shapes financial 
contracts, creating the high selectivity of its effects according to agents’ wealth. This is important for the political 
mechanism and distinguishes my model from models of direct barriers to entry.

4 In theory, lump-sum transfer schemes that would implement such a redistribution more efficiently may exist. 
As in a large body of political economy literature, I take the view that such schemes are not feasible. Although 
inefficient, changes in investor protection are a way of implementing the redistribution that is politically or legally 
feasible.
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last three decades of trade liberalization, whereas others, such as Mexico, had little 
or no reform, despite increasing their openness.5

This paper is not the first to explore the idea that low levels of investor protection 
and financial underdevelopment hinder entry into the entrepreneurial sector. Several 
empirical studies showed evidence consistent with such a link (Rajan and Zingales 
1998 and 2003; Aghion, Fally, and Scarpetta 2007; Perotti and Volpin 2007). As for 
theoretical contributions, Perotti and Volpin (2007) first incorporated investor pro-
tection as a barrier to entry in a political economy model. Biais and Mariotti (2009) 
studied a similar mechanism to that exploited in this paper, but in a static setup. 
None of these papers considered the role of aggregate output dynamics in inducing 
investor protection reforms or the role of openness to trade in the political determi-
nation of investor protection.

Another strand of related literature links economic growth to financial develop-
ment (Greenwood and Jovanovic 1990; Bencivenga and Smith 1991; Greenwood, 
Sanchez, and Wang 2010). Among these papers, only Greenwood and Jovanovic 
(1990) considered the joint endogenous dynamics of financial development and 
aggregate output. In their framework, the aggregate output influences financial 
development via the costly implementation of new financial structures rather than 
through a political mechanism.

The remainder of this paper is organized as follows. After a brief presentation of 
evidence on investor protection and economic development in Section I, Section II 
spells out the model. Section III defines and characterizes economic equilibria for 
a given investor protection policy. Section IV analyzes the political determination 
of investor protection, and Section V illustrates the main implications of the theory 
with numerical examples. An extension that allows for international trade is consid-
ered in Section VI, and Section VII concludes.

I. Evidence on Investor Protection and Economic Development

I summarize empirical and anecdotal evidence on the joint process of investor 
protection and financial and economic development into three stylized “observa-
tions” that motivate my model.

OBSERVATION 1: Across countries, output per worker and indicators of investor 
protection are positively correlated.

Figure 1 illustrates this observation with partial regression plots from regressions 
of various investor protection indicators on the logarithm of GDP per worker while 

5 Both Chile and Mexico became more open to trade over the period 1980–2009. Based on Penn World Table 7.0 
data (Heston, Summers, and Aten 2011), from the early 1980s to the late 2000s, each country’s volume of trade as a 
percentage of GDP increased (by a factor of 1.6 in Chile and by a factor of 2 in Mexico). However, Chile was a net 
exporter for 22 years of the 3 decades in question, whereas Mexico was a net exporter for only 9 years. Consistent 
with the prediction of my theory, Chong and López-de-Silanes (2007) show that Chile was the most active of the 
Latin American countries in reforming its company and securities laws and in strengthening the legal protection of 
outside investors. Chile adopted four reforms of its commercial and corporation law and four reforms of its securi-
ties laws during the period 1980–2005, whereas Mexico has not reformed its commercial and corporation law at all 
and adopted only two reforms of its securities laws during the same period. 
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 controlling for the country’s legal origin.6 I consider four investor protection indica-
tors used in the literature. The anti-director rights index (panel A in Figure 1) and the 
creditor rights index (panel B) assess whether the commercial law includes a set of 

6 Controlling for legal origin is important, since, as has been shown by La Porta et al. (1998), it is a strong pre-
dictor of the level of investor protection.
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specific provisions that protect minority shareholders and creditors (La Porta et al. 
1998). Since formal laws may not be enforced in practice, I also consider the anti-
self-dealing index (panel C), which is based on  lawyers’ assessments of outcomes in 
a standardized case study of insider expropriation (Djankov et al. 2008), and the pri-
vate enforcement index (panel D) (La Porta, López-de-Silanes, and Shleifer 2006), 
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which measures disclosure requirements and the extent of liability of security issuers, 
distributors, and accountants if they present investors with misleading information.

Although there are several outliers, the regressions show a positive relationship 
between the measures of investor protection and the log GDP per worker. The coef-
ficients are significantly different from zero at the 5 percent level, except in the 
regression of the anti-director rights index.7 The positive relationship illustrated in 
Figure 1 does not, of course, say anything about the direction of causality. While the 
usual interpretation is that good investor protection contributes to better economic 
development, my model shows that some causality may also run in the opposite 
direction.8

OBSERVATION 2: reforms improving (worsening) investor protection tend to 
coincide with or shortly follow economic recessions (booms).

To illustrate the second observation, I examine investor protection reforms in 
the United States, Germany, and Portugal. The selection of these three particular 
countries was dictated by the availability of detailed information on investor protec-
tion reforms, but the examples do not appear singular. I will also briefly discuss the 
experiences of other countries where the reforms followed a similar pattern.

Figure 2 shows the timing of the major reforms of corporate laws and finan-
cial market regulations that led to the introduction of new legislative acts in the 
United States. The recession periods dated by the National Bureau of Economic 
Research are depicted as black lines above the timeline. The first federal legisla-
tion concerned with investor protection was introduced in 1933, just as the United 

7 In the regression of the private enforcement index, the coefficient of the log GDP per worker is significantly 
different from zero at the 5.1 percent level in the whole sample and at the 1 percent level if the Philippines (PHL) 
is excluded. Anti-director rights, creditor rights, and anti-self-dealing indices in Figure 1 take into account laws in 
effect in 2003. The private enforcement index takes into account laws in effect in 2000. Real GDP per worker is 
from Penn World Table 7.0 (Heston, Summers, and Aten 2011) for the corresponding years. The sources for the 
revised version of anti-director and creditor rights used in the regressions are Djankov et al. (2008) and Djankov, 
McLiesh, and Shleifer (2007). See the online Appendix for complete regression results and a detailed description 
of variables.

8 The possible reverse causality between investor protection and economic development was also recently 
pointed out by Bebchuk and Neeman (2010).
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States started to recover from the Great Depression.9 All other reforms of federal 
 legislation  improving investor protection also remarkably coincide with, or imme-
diately follow, recessions. For completeness, Table 1 summarizes the main changes 
introduced by each reform.

The experience in Germany suggests that the mechanism linking economic per-
formance to the level of investor protection works not only for reforms improving 
investor protection, but also for those that worsen the protection. Prior to World 
War I, German investors enjoyed a reasonable level of protection that originated in 
the Company Law of 1870 and its subsequent amendments. During the economic 
boom of 1935–1938, spurred by massive public works and rearmament policies 
of the National Socialist government, the Shareholder Law of 1937 effectively 
weakened the position of outside investors in favor of the management and major-
ity shareholders, which were mostly banks (Fohlin 2005).10 The new law banned 
shareholder voting by mail and forced shareholders who could not vote in person to 
entrust banks with proxy voting rights. The law saw some minor reforms in 1965, 
but the major innovation of proxy voting by banks remained intact, as did important 
powers for the management board of corporations. According to Fohlin (2005), and 
in line with Observation 2, the pressure for improving investor protection increased 
as Germany’s post-war economic miracle dissipated. In the 1990s, Germany slid 
into recession, and political debates turned toward the imbalance of the power of 
banks compared to minority shareholders in German corporations. This resulted in 
the 1998 Law on Control and Transparency in Corporations. The recession of the 

9 Before 1933, there already existed some state laws and regulations designed to protect investors, commonly 
referred to as “Blue-Sky laws.” According to Simon (1989, 297): “…[B]y 1933 all states (except Nevada) had 
enacted some form of Blue-Sky Laws... [however, t]hese state statutes suffered from the lack of uniform standards 
and under-funded enforcement agencies.”

10 Given that my explanation of the timing of investor protection reforms will rely on voting, the reader might 
question whether this is a good example. Even if Germany were not a democracy in 1937, there is some evidence 
that the legislation reflected the view of the majority of the population on the economic matters in the Third Reich 
and was not forced through by the Nazis (Kessler 1938; Fohlin 2005).

Table 1—Investor protection reforms in the United States 

Reform Main investor protection changes

Securities Act of 1933 Guaranteed disclosure of relevant information to investors and required 
registration of cross-state sales of securities with federal government.

Securities Exchange Act of 1934 Established Securities Exchange Commission (SEC) and charged it 
with regulation and supervision of securities sales.

Investment Company Act of 1940 Introduced regulation of investment companies and mutual funds to 
prevent conflicts of interest in these companies.

Securities Investor Protection 
Act of 1970

Established Securities Investor Protection Corporation (SIPC) and 
required most brokers and dealers to become its members. SIPC main-
tains a fund intended to protect investors against expropriation in case 
of broker failure.

Public Company Accounting Reform 
and Investor Protection Act of 2002 
(Sarbanes-Oxley)

Introduced regulations specifically designed to protect outside investors 
from corporate fraud and to prevent corporate governance scandals that, 
at the time, hit several big companies.

Wall Street Reform and Consumer 
Protection Act of 2010 (Dodd-Frank)

Reformed the whole financial regulatory system. Introduced several 
provisions increasing the protection of investors and the enforcement 
power of the SEC.
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early 2000s coincided with the introduction of the 2001 Law on Registered Shares 
and Facilitation of Voting Rights and the 2002 Law on Transparency and Publicity. 
The new laws revised the use of registered shares and the exercising of proxy voting 
rights, increased the required information provision to the supervisory board and to 
the shareholders, and granted greater control over the distribution of profits to the 
general assembly of shareholders.

The third example of the coincidental timing of legal reforms with the dynam-
ics of aggregate output is from Portugal. Castro and Clementi (2009) document 
Portuguese investor protection reforms and present convincing evidence of their 
positive impact on real investment, resource allocation, and growth of per capita 
GDP. It appears that the first major reform, replacing the Portuguese Commercial 
Code of 1888 with the new Company Law of 1986, occurred just after the severe 
recession of 1983–1985. In the worst year of the recession, 1984, Portugal’s GDP per 
capita declined by roughly 3.1 percent.11 The second major improvement of inves-
tor protection came in 1993 with the new corporate Bankruptcy and Reorganization 
Law and the creation of a centralized database of the credit ratings of every firm and 
household in Portugal. A further comprehensive reform, which speeded up the bank-
ruptcy process and dealt with poor enforcement, took place in 2004. Interestingly, 
in 1993 and just before 2004, Portugal experienced two other periods of negative 
growth of GDP per capita (a decline of roughly 1.5 percent in 1993 and a decline of 
1.2 percent in 2003). Again, the timing of the reforms suggests that, in addition to 
the effects of policies on economic outcomes, some effects go in the opposite direc-
tion, from economic activity to the adoption of investor protection reforms.

The experiences of several other countries follow a similar pattern. Hyytinen, 
Kuosa, and Takalo (2003) document in detail how Finland went through major 
reforms of financial markets regulation and investor protection laws during and 
after the 1992–1994 recession.12 In Latin America, many countries adopted reforms 
improving investor protection during the 1999–2003 period that coincides with a 
wave of recessions in Latin American countries. Argentina improved its investor 
protection laws in the middle of the 1999–2002 recession, specifically in 2001. 
Chile reformed in December 2000, just after the recession of 1999, and Mexico 
reformed in June 2001, during the 2000–2003 downturn.

Of course, in addition to a general economic downturn (or boom), other, more 
specific, circumstances might have influenced each reform in any given country. 
These might have been corporate governance scandals in big companies (such as 
that of Enron and WorldCom in the United States in the early 2000s), the particular 
regime in power (such as the Nazi government in 1937 Germany), or changes in the 
country’s foreign policy (such as the joining of Portugal to the European Economic 
Community in 1986). While it is clear that such events affected the reforms, the 

11 The GDP per capita growth numbers are from Penn World Table 7.0 (Heston, Summers, Aten 2011) and cor-
respond to the growth rate of PPP converted GDP per capita derived from growth rates of domestic absorption at 
2005 constant prices (variable rgdpl2).

12 In Finland, the reforms marked a shift from a system with predominant use of debt financing toward 
a system in which external financing is mostly obtained from shareholders by issuing equity. Hyytinen, 
Kuosa, and Takalo (2003) argue that the observed changes in investor protection, and their timing, are consistent 
with the crisis-induced reform hypothesis.



172 AMEricAn EconoMic JournAL: MAcroEconoMics ocToBEr 2012

 regularity with which the timing of reaction in terms of enacting new laws  follows 
the dynamics of aggregate output is quite striking.13 This paper takes a macro-
economic perspective and concentrates on this general pattern. A more systematic 
analysis of the particular circumstances of each reform is interesting but beyond the 
scope of this paper.

OBSERVATION 3: financial development and investor protection rise in periods of 
rapid technical change, when firms adopt new general purpose technologies.

This observation looks at the joint dynamics of financial development, investor 
 protection, and economic development from a long-run perspective. Unfortunately, 
comprehensive historical data on investor protection are not available to directly 
examine the joint time-series variation of investor protection and economic develop-
ment at a very low frequency. This makes Observation 3 a bit more speculative. I take 
an alternative route, based on the established idea that investor protection is an impor-
tant determinant of financial development. Using data on 24 countries over the period 
of 1913–1999, Rajan and Zingales (2003) show that indicators of financial develop-
ment, such as stock market capitalization to GDP ratio and deposits to GDP ratio, 
were high in the beginning of the twentieth century, then fell and rose again. Figure 3 
reproduces their observation by plotting the evolution of the cross-country averages 
of these ratios.14 While the precise dates of reversals will vary across countries, the 
data suggest that, on average, the decline starts somewhere at the end of the 1930s, 
and the recovery starts between the 1970s and the 1980s. The two periods of high 
and/or growing financial development correspond to two episodes of major “tech-
nological revolution” identified by Jovanovic and Rousseau (2003). The period of 
1890–1930 demonstrates widespread adoption of electricity and internal combustion 
engines, whereas the period of 1971–2001 saw the rise of information technology and 
computing. Rajan and Zingales’s (2003) data therefore suggest that financial devel-
opment rises when firms need more external finance to adopt new general purpose 
technologies.

To provide some anecdotal evidence on the levels of investor protection, I turn 
to Musacchio (2010), who shows that, consistent with the evolution of the finan-
cial development indicators, effective investor protection was relatively high in 
a cross-section of countries around 1900. At that time, the bankruptcy law of the 

13 The timing of the reforms suggests that the general economic conditions mattered even in the three examples 
above. In the United States, the Enron scandal unraveled in 2001, but the Sarbanes-Oxley Act was passed only in 
the summer of 2002, after several months of continuous fall in all American stock markets. In Germany, the Nazi 
regime rose legally to power with Hitler’s nomination as Chancellor in 1933, yet the corporate law reform that weak-
ened the position of outside investors was adopted only during the economic boom in 1937. As for Portugal, the 
Treaty concerning the accession of the Kingdom of Spain and the Portuguese Republic to the European Economic 
Community specified that both joining countries should implement European directives concerning corporate law 
by the date of accession. However, in practice, only Portugal, which experienced a severe economic downturn 
shortly before, implemented the reforms improving investor protection immediately in 1986.

14 The countries included in the calculation of the average ratios are those for which Rajan and Zingales (2003) 
provide data throughout the period. For the average deposits to GDP ratio, these countries are Argentina, Australia, 
Austria, Belgium, Canada, Chile, Denmark, France, Germany, India, Italy, Japan, Netherlands, Norway, South 
Africa, Spain, Sweden, Switzerland, the United Kingdom, and the United States. For the average stock market 
capitalization to GDP ratio, the countries are Australia, Denmark, Germany, India, Italy, Japan, Norway, Sweden, 
the United Kingdom, and the United States.
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13 countries for which data are available provided a high level of protection for 
creditors, whereas shareholders’ protection was ensured mainly by a high level of 
disclosure and corporate governance practices specified in the companies’ bylaws. 
After 1930, investor protection in some countries declined (Germany and Brazil),15 
while in others, it saw no or few reforms, leaving the laws to become outdated 

15 For a detailed description of the evolution of Brazilian financial market activity and effective investor protec-
tion, see Musacchio (2008a) and Musacchio (2008b).
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(Portugal). The examples from Observation 2 suggest that a new wave of investor 
protection reforms started during the second technological revolution in the 1980s 
and the 1990s.

II. Model

Motivated by Observations 1–3, this section constructs a model in which the level 
of investor protection and aggregate output are jointly determined by the available 
technology and the capital accumulation process.

A. The Environment

Consider an economy with overlapping generations of two-period lived 
 risk-neutral agents. The measure of each cohort is normalized to one. Time is 
denoted by subscript t and goes from zero to infinity. The economy has two goods: a 
consumption good and an investment good. The consumption good is the numeraire, 
and  q t  denotes the relative price of the investment good. The economy is open to free 
trade in financial assets. Particularly, the international financial market allows the 
agents to buy one-period riskless bonds, denominated in terms of consumption, that 
pay an exogenous interest rate r. For now, I assume that there is no intra-temporal 
international trade in goods. I will consider the possibility of the trade in goods later 
in Section VI.

Consumption goods are produced by a competitive sector with a standard 
neoclassical technology that combines capital and labor with constant returns to 
scale, yt =  θ t  f( k t ,  L t ), where  θ t  denotes an identically and independently distrib-
uted total factor productivity (TFP) shock. Function f is strictly increasing and 
concave in both arguments, and it satisfies the usual Inada conditions. Investment 
goods are produced by entrepreneurs. Every entrepreneur puts up one project that 
entails an up-front cost A in consumption units. The project’s output is stochastic. 
With probability π, the outcome is “low” and generates quantity  κ L  of investment 
goods. With complementary probability (1 − π), the outcome is “high” and gen-
erates quantity  κ H  >   κ L  of investment goods. The expected output of a project is  
κ ≡  π  κ L  + (1 − π) κ H   . New investment goods produced in period t are only avail-
able for use as capital in the next period. Capital depreciates at rate δ.

Individuals are born with different working skills, which translate into different 
endowments of efficiency units of labor z. These endowments are nonnegative, iden-
tically and independently distributed across generations and individuals according 
to a cumulative distribution function G, and in each cohort ∫ z dG (z) = 1. An agent 
born at time t works when young and receives labor income z  w t  in consumption 
goods, where  w t  is the wage rate for one efficiency unit of labor. Then he decides to 
become either an investor or an entrepreneur. An investor uses his labor income to 
buy international bonds and/or investment goods, which will be rented to the firms 
producing consumption goods in the next period. An entrepreneur uses his labor 
income to cover the cost of setting up a business that produces investment goods. 
The return on investment or on the entrepreneurial project is collected (and con-
sumed) in the next period, when the agent is old.
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B. financial intermediation and occupational choice

Agents who wish to become entrepreneurs, but whose labor income is not suf-
ficient to cover the start-up cost, can borrow from a financial intermediary. The role 
of the intermediary is to channel funds from investors to the entrepreneurs in an 
environment with information asymmetry. As in Townsend (1979) and Bernanke 
and Gertler (1989), the intermediary provides optimal financial contracts featuring 
costly state verification. Specifically, I assume that the realization of the project’s 
output is private information to the entrepreneur, and therefore, the financial contract 
cannot be made fully contingent on the project’s actual production outcome. Instead, 
the entrepreneur announces the amount of investment goods produced, surrenders 
the output consistent with his report to the intermediary, and at the beginning of the 
next period receives a contingent transfer of consumption goods. The intermediary 
can decide to verify the entrepreneur’s report by an audit, which reveals the project’s 
true realized output. The audit costs amount  q t   γ t  of consumption goods.

The auditing cost  γ t  is interpreted as a proxy for the level of investor protection. 
Lower auditing costs imply better monitoring and better protection of outside inves-
tors from expropriation by the company insiders (the entrepreneurs). Conversely, 
higher auditing costs are associated with lower investor protection. This highly styl-
ized approach allows us to think about investor protection in very broad terms. In 
the context of the model, investor protection embodies the contents and enforcement 
of any laws and regulations as well as corporate governance practices that affect the 
severity of the agency problem between outside investors and company insiders. The 
actual level of investor protection will be determined by simple majority voting and 
is assumed to be known before financial contracts are signed. Thus, the contracts take 
the auditing cost  γ t  as given. Figure 4 summarizes the timing of the model.

I follow Bernanke and Gertler (1989) and allow for random auditing: the 
intermediary commits to the probability with which a project will be audited 
contingent on the entrepreneur’s announcement. More formally, a finan-
cial contract for an entrepreneur of type z with net worth z  w t  is a seven-tuple 
 e t (z) ≡  {  a t (z), {  p i, t (z),   c  i, t+1  a

  (z),  c i, t+1 (z) }  i =L, H } , where  a t (z) is the investment 
advance in consumption goods;  p i, t (z) is the probability of auditing when the entre-
preneur reports that his output is equal to  κ i ;  c  i, t+1  a

   is the consumption level for the 
entrepreneur when he is audited and found to be reporting the truth; and  c i, t+1 (z) 
is the consumption level for the entrepreneur when he is not audited. The optimal 
consumption when the entrepreneur is caught lying will always be zero. Intuitively, 
the very first step in providing incentives for truthful reporting is to set the pen-
alty for entrepreneurs caught lying to the maximum level possible. Since the con-
tract is stated in terms of consumption rewards, a maximum penalty means zero 
consumption.

Financial intermediation is a competitive sector with free entry. The opti-
mal contract maximizes the entrepreneur’s expected consumption subject to an 
incentive compatibility constraint in case of high output realization,16 a financial 

16 If the output realization is low, entrepreneurs never misreport, because, as will be shown later, this would 
imply a higher repayment.
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 intermediary’s break-even constraint, and feasibility constraints on auditing prob-
abilities. Denoting  V  t  E (z) the value for type z of initiating an entrepreneurial project, 
the contracting problem can be written as follows:

(1)  V  t  E (z) =   max   
 e t (z)

   {π[  p L, t  (z)  c  L, t+1  a
  (z) + (1 −   p L, t (z))  c L, t+1 (z)]

  + (1 − π)[  p H, t  (z)  c  H, t+1  a
  (z) + (1 −  p H, t (z))  c H, t+1 (z)]}

subject to

(2)  p H, t  (z)  c  H, t+1  a
   (z) + [1 −   p H, t (z)]  c H, t+1 (z)

 ≥ [1 −   p L, t  (z)] [  c L, t+1  (z) +   q t  ( κ H  −  κ L )] ,

(3) π {  p L, t  (z)[  q t  ( κ L  −  γ t ) −  c  L, t+1  a
  (z)] + [1 −   p L, t  (z)][ q t   κ L  −  c L, t+1  (z)]}

 + (1 − π){  p H, t  (z)[  q t  ( κ H  −  γ t ) −  c  H, t+1  a
  (z)] + [1 −   p H, t  (z)][ q t   κ H  −  c H, t+1  (z)]}

 =  a t  (z) (1 + r),

(4)  a t (z) = A − z  w t   ,

(5) 0 ≤   p i, t  (z) ≤ 1 and  c  i, t+1  a
   (z),  c i, t+1 (z) ≥ 0 for i = L, H.

Constraint (2) states that the expected consumption when high output is truth-
fully reported must be higher than the expected consumption resultant from misre-
porting. Constraint (3) states that the intermediary must break even. Constraint (4) 
requires the borrowing to cover the entrepreneur’s external funding needs. Finally, 
inequalities (5) are the feasibility constraints on the auditing probabilities and the 
non-negativity constraints on the consumption levels.
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An alternative to entrepreneurship is buying bonds and physical capital. Denoting  
b t+1 (z) the quantity of bonds,  k t+1 (z) the quantity of physical capital, and  r t+1  the 
rental rate for capital services, the expected consumption of an investor of type z is

(6)  V  t  i (z) =   max    
 b t+1 (z),  k t+1 (z)

   E t [(1 + r)  b t+1 (z) +  r t+1   k t+1 (z) +  q t+1 (1 − δ)  k t+1 (z)],

subject to the budget constraint z  w t  =  b t+1 (z) +  q t   k t+1 (z) and  k t+1 (z) ≥ 0. An agent 
of type z will become an entrepreneur at date t if and only if  V  t  E (z) ≥  V  t  i (z). Let  Ω t  
denote the set of entrepreneurs in period t.

III. Economic Equilibrium

I now define and characterize the economic equilibrium for a given sequence of 
investor protection policies { γ t  }  t=0  ∞   . The study of the determination of the policy is 
postponed to Section IV.

DEFINITION 1: Given an investor protection policy { γ t  }  t=0  ∞   , an initial aggregate 
capital stock  k  0  s

   > 0, productivity shocks { θ t  }  t=0  ∞   , and the interest rate r, an economic 
equilibrium is a nonnegative consumption for the initial old  c  0  o  , sets of  entrepreneurs 
{ Ω t  }  t=0  ∞   , optimal financial contracts {  a t (z), {  p i, t (z),  c  i, t+1  a

  (z),  c i, t+1 (z) }  i=L, H , for all 
z in  Ω t  }   t=0  

∞
   , allocations for investors {  b t+1 (z),  k t+1 (z) }   t=0  ∞  , an allocation for firms 

producing consumption goods { k  t  d ,  L  t  d   }   t=0  
∞
  , and prices { w t ,  q t ,  r t  }  t=0  ∞   such that:

•    c  0  o  =   r 0   k  0  s
   +   q 0  ( 1− δ )   k  0  s

  , and for all t ≥ 0:
•   given prices, the contracts solve problem (1), allocations { b t+1 (z),  k t+1 (z) }  t=0  ∞   solve 

problem (6), the occupational choice is optimal: ∀ z ∈   Ω t ,  V  t  E (z) ≥  V  t  i (z), and 
allocation { k  t  d ,  L  t  d   }  t=0  ∞   maximizes profits of firms in the consumption goods 
sector,

•   gross investment in physical capital equals the production of investment goods:  
k  t+1  s

   = (1 − δ)  k  t  s  +  ∫ z∈ Ω t   κ dG(z), with  k  t+1  s
   ≡ ∫  k t+1 (z)  dG(z) ,

•   labor and capital markets clear:  L  t  d  = 1 and  k  t  d  =  k  t  s  =  k t .

The aggregate state of the economy in period t is given by the level of TFP  θ t  and 
the stock of capital  k t . In the following paragraphs, the economic equilibrium is 
characterized as a solution to a system of dynamic equations.

A. rental rates for production factors and the investment Decision

The first-order conditions for profit maximization in the consumption goods sec-
tor determine the rental rate for capital and the wage rate. Imposing equilibrium in 
labor and capital markets in period t, the optimality conditions read

(7)  r t  =  θ t   f 1  ( k t   , 1),

(8)  w t  =   θ t   f 2  ( k t  , 1).
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The maximization of an investor’s expected consumption in problem (6) implies 
the arbitrage condition that in equilibrium the expected return from investing in 
physical capital must equal the return from investing in international bonds:

(9)  E t  [ r t+1  +  q t+1 (1 − δ)] =  q t (1 + r).

Hence, investors are indifferent between the two assets, and the expected consump-
tion of an investor is simply  V  t  i (z) = z  w t  (1 + r).

B. financial contract

An entrepreneur’s net worth at the moment of signing a financial contract is given 
by his labor income z  w t . Since the distortion created by the information asymmetry 
is more severe for the agents with lower net worth, the optimal contract depends on 
the agent’s skill endowment z. Wealthy individuals need little external funding, and, 
if  a t  (z) ≤    q t 

 _ 1 + r    κ L   , they are able to repay the required return to the intermediary 
even in case their project generates low output  κ L . Using constraint (4) to substitute 
for a(z), I introduce a threshold

(10)   
_
 z  t  =    1 _  w t    (A −    q t  _ 

1 +  r    κ L ).

Types z ≥    _ z  t  are “financially unconstrained,” the intermediary need not audit their 
projects, and the optimal contract sets all auditing probabilities to zero and lets 
 c i, t+1 (z) =   q t   κ i  −  a t (z) (1 +  r) for i =  L, H. Types z <    _ z  t  are “financially con-
strained.” For these types, the optimal contract prescribes strictly positive auditing 
probabilities if the low output realization is announced. To see this, notice that for 
z <    _ z  t   , constraint (2) binds. The optimal auditing probability when the high output 
is announced,  p H, t   , is zero in order to minimize expected auditing costs in constraint 
(3). Since agents are risk-neutral, it is also optimal to concentrate the entrepreneur’s 
consumption in the high-output state. This means that  c  L, t+1  a

  (z) and  c L, t+1  are set to 
zero. Then, by constraints (3) and (4), the optimal auditing probability  p L, t (z) must 
satisfy

(11)  p L, t (z) =   (A − z  w t ) (1 + r) −  q t   κ L 
   __    q t [(1 − π) ( κ H  −  κ L ) − π  γ t ]
  .

Notice that if z   w t  is very low, condition (11) might violate the feasibility constraints 
0 ≤  p L, t (z) ≤ 1. In that case, the agent cannot pledge sufficient collateral and has 
no access to external finance. The required minimum collateral is increasing in the 
auditing cost  γ t   . Particularly, Lemma 1 establishes that, if the auditing cost is higher 
than a threshold  γ  max , only the wealthy, financially unconstrained types obtain exter-
nal financing. The formal proof is in the Appendix.

LEMMA 1: under any policy  γ t  ≥   γ  max , with   γ  max  ≡   1 − π _ π   ( κ H  −  κ L ) only types 
z ≥    _ z  t  obtain external financing.
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Because the contracts of the types z ≥    _ z  t  do not depend on  γ t   , financial contract-
ing under any  γ t  >   γ  max  is identical to that which prevails under  γ t  =  γ  max , and it 
is without loss of generality to constrain the policy space to the interval [0,  γ  max   ]. 
The next proposition summarizes the characterization of the optimal contract for all 
types that obtain external financing.

PROPOSITION 1: Given  q t ,  w t , and  γ t  ∈ [0,  γ  max   ], the feasible optimal financial 
contracts {  a t   (z), {  p i, t (z),  c  i, t+1  a

  (z),  c i, t+1 (z) }  i=L, H }  are such that:

•      a t  (z) = A − z  w t ,

•    p L, t  (z) = max {0,   
(A − z  w t )(1 + r) −   q t   κ L 

  __  
 q t [(1 − π)( κ H  −  κ L ) − π  γ t   ]

  },  p H, t  (z) = 0,

•    c  L, t+1  a
  (z) =  c L, t+1 (z) = max { q t   κ L  − (A − z  w t )(1 + r), 0},

•    c H, t+1  (z) = {    q t  κ − (A − z  w t  )(1 + r)
          [1 −  p L, t  (z)]  q t  ( κ H  −  κ L )     

for z ≥    _ z  t   ,
    

for z <    _ z  t   .
 

Using Proposition 1 to substitute for {  p i, t  (z),   c  i, t+1  a
  (z),  c i, t+1   (z) }  i=L, H , the value 

function (1) can be written as

(12)  V  t  E (z) = {   q t  κ − (A − z  w t )(1 + r)
            ϕ ( γ t ) [ q t   (κ − π  γ t ) − (A − z  w t )(1 + r)]       

for z ≥    _ z  t   ,
    

for z <    _ z  t   ,
 

where ϕ( γ t ) ≡   (1 − π)( κ H  −  κ L )
  __  (1 − π)( κ H  −  κ L ) − π  γ t 

  . In equilibrium, the value of becoming an  

entrepreneur will be affected by variations in the level of investor protection via 
two effects. First,  V  t  E (z) will be affected indirectly through induced variations in the 
price of investment goods  q t   . This effect is present for all entrepreneurs. Second, 
for financially constrained types, z <    _ z  t   ,  V  t  E (z) will be directly affected through 
the probability of auditing. When  γ t  increases (investor protection worsens), the 
intermediary needs to raise the auditing probability in order to provide appropriate 
incentives for truthful reporting.

C. capital Accumulation

This section illustrates the capital market equilibrium under different levels of 
current investor protection  γ t , given the sequence of future policies {  γ s  }   s=t+1  ∞  . The 
capital demand  k  t+1  d

   is obtained implicitly from combining the first-order condition 
for profit maximization in the consumption goods sector (7) and the arbitrage condi-
tion for investors (9):

(13)  E t [ θ t+1  f 1 ( k  t+1  d
  , 1) + (1 − δ)  q t+1 ] = ( 1 + r)  q t   .

Schedule D in Figure 5 depicts the capital demand curve for given  E t   ( θ t+1 ) and 
 E t  ( q t+1 ). Since f is strictly concave, D is downward sloping.
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The capital supply is determined by the mass of entrepreneurs, which depends 
on the level of investor protection. When investor protection is perfect ( γ t  = 0), the 
agency problem disappears, and the intermediary is able to lend to any entrepreneur 
regardless of his net worth. The value of becoming an entrepreneur collapses to 
 V  t  E (z) =  q t  κ − (A − z  w t  )(1 + r) for all z. An agent is indifferent between entre-
preneurship and investing if

(14)  q t  κ − (A − z  w t )(1 + r) = z  w t (1 + r).

Equation (14) implies that there is a unique price of investment goods  q 0  =   A(1 + r)
 _ κ  , 

such that all young agents are indifferent between the two occupations. If the mar-
ket price is lower than  q 0 , nobody becomes an entrepreneur and capital supply is 
equal to (1 − δ)  k t , whereas if it is higher than  q 0 , every young agent becomes an 
entrepreneur and capital supply is equal to κ + (1 − δ)  k t   . The capital supply under 
perfect investor protection is therefore the correspondence depicted as schedule s 
in Figure 5.

When investor protection is imperfect ( γ t  > 0), the value function  V  t  E  takes a 
different form for the financially unconstrained types z ≥    _ z  t  and the financially con-
strained types z <    _ z  t . The financially unconstrained types are indifferent between 
entrepreneurship and investing only if the price of investment goods is equal to  q 0 . 
Moreover, at  q t  =  q 0 , all financially constrained types strictly prefer investing in the 
international financial market to entrepreneurship.17 Hence, if  q t  =   q 0 , only (some 

17 To see this formally, notice that  V  t  E  is continuous and strictly increasing in z, and  V  t  i  does not depend on  q t . 
The continuity of  V  t  E  is obvious except at   

_
 z  t   . Notice that li m  z→  _ z   t  −    V  t  E (z) =  q t  κ − (A −    _ z  t   w t )(1 + r)  

=  q t (1 − π)( κ H −  κ L ) because   
_
 z  t  =   1 _  w t    (A −    q t  _ 

1 + r    κ L ). Also li m  z→  _ z   t  +    V  t  E  (z) = (1 − π)[1 −   p Lt  (  
_
 z  t )]  q t ( κ H  −   κ L ) 

=   q t (1 − π)( κ H  −  κ L ) because  p Lt (  
_
 z  t ) = 0. Therefore,  V  t  E  is also continuous at   

_
 z  t  .
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Figure 5. Market for Investment Goods
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of) the unconstrained types become entrepreneurs. If, on the other hand, the price 
of investment goods is greater than  q 0 , then some constrained types also become 
entrepreneurs. In that case, type   _ z    t , that is indifferent between the two occupations, 
is characterized by the condition

(15) ϕ( γ t ) [ q t (κ − π  γ t ) − (A −    _ z    t   w t )(1 + r)] =    _ z   t   w t (1 + r) .

Given  γ t   ,   _ z    t  is decreasing in  q t   . Lemma 2 establishes how   _ z     t  varies with the level of 
investor protection, given the price  q t   . The proof is in the Appendix.

LEMMA 2: Given any  q t  >  q 0 ,   _ z      t  is strictly increasing in  γ t  on (0,  γ  max ). for 
 q t  =   q 0 ,   _   z  t  =    _ z  t   for any  γ t .

The capital supply under imperfect investor protection is a correspondence with 
values determined by the mass of entrepreneurs in period t,

(16)  k  t+1  s
   = {   (1 − δ)  k t 

 
       

    [(1 − δ)  k t , κ[1 − G(  _ z  t )] + (1 − δ)  k t  ]               
  κ[1 − G(   _ z   t )] + (1 − δ)]  k t 

    
if  q t  <  q 0 ,

 
  

 if  q t  =  q 0 ,    
if  q t  >  q 0 .

 

Schedule s′ in Figure 5 depicts this capital supply curve. It features a strictly increas-
ing segment for prices higher than  q 0  as entrepreneurship becomes more attractive 
with the higher price of investment goods. Since   _ z     t  is increasing in  γ t   , a further 
worsening of investor protection (a further increase in  γ t ) would induce a further 
shift of the capital supply schedule to the left and up in the range of prices  q t  >  q 0 ; 
for example, from s′ to s′′.

The equilibrium price of investment goods and the stock of capital in period t + 1 
are pinned down by the market clearing condition  k  t+1  d

   =  k  t+1  s
  . Figure 5 shows that, 

conditional on expectations, the equilibrium price of investment goods is decreasing 
in the level of investor protection (increasing in  γ t ) with a lower bound of  q 0  under 
perfect investor protection.18 All equilibria illustrated in Figure 5 feature a positive 
mass of both entrepreneurs and investors. In the rest of the article, I shall restrict 
attention to such equilibria.19 It will also be useful for later exposition to suppose a 
specific selection into entrepreneurship under perfect investor protection, when all 
agents are indifferent between the alternative occupations. In that case, assume that 

18 There are two small caveats with Figure 5. First, schedule D is drawn conditional on the expectation of the 
next period price  q t+1 . In reality, this expectation may vary with changes in investor protection. However, this 
effect is always second-order, and the main effect is illustrated in the figure. Second, schedule D could intersect 
schedule s′ at  q 0 . In that case,  k t+1  would be equal to its perfect investor protection level, because the financially 
unconstrained entrepreneurs would be able to satisfy the capital demand on their own. Hence, the level of investor 
protection would be irrelevant for capital accumulation. I abstract from this uninteresting case.

19 This restriction concentrates our attention on cases in which  k t  is not too low or too high. The equilibrium 
sequence will eventually converge to such configuration. Intuitively, if  k t  is very low, the return to capital accumula-
tion is high. The equilibrium will then feature one or several periods in which all agents become entrepreneurs, and 
physical capital formation will be maximal. As the capital stock increases, the demand for new investment goods 
will decrease, and fewer agents will find entrepreneurship profitable. The same logic implies that if  k t  is very high, 
nobody will become an entrepreneur, which leads to zero physical capital formation and a decrease in the capital 
stock through depreciation.
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the wealthiest individuals are the first to become entrepreneurs, followed by others 
in the descending order of their wealth.20 Then there exists type   _ z   t  0 , such that when 
all agents of types z ≥   _ z   t  0  become entrepreneurs, the demand for new investment 
goods is satisfied. Threshold   _ z   t  0  is defined implicitly by the equation

(17) κ[1 − G(  _ z   t  0 )] + (1 − δ)  k t  =  f  1  −1 (   q 0 (1 + r) − (1 − δ)  E t ( q t+1 )   __   E t [ θ t+1 ]
     , 1).

IV. Political Equilibrium

Agents vote in each period on the current level of investor protection, and the 
policy is selected by the simple majority rule. Voting occurs after receiving labor 
income but before the occupational choice. When casting their votes, agents are 
fully rational and forward-looking. I assume that the old generation and the young 
types z <    _ z   t  0  do not bother to vote.21 In fact, investor protection has no effect on 
the lifetime utility of these agents. Old agents’ consumption is predetermined by 
the previous period level of investor protection, previous period wages, and the 
current productivity shock. The future expected consumption of the young types 
z <   _ z   t  0 , who would not become entrepreneurs under perfect investor protection, is 
z  w t (1 + r). This does not depend on the level of investor protection, because  w t  is 
predetermined at the moment of voting, and r is exogenous. It follows that only 
young types z ≥    _ z   t  0  have a real stake in the policy.

Each voter votes for the policy that maximizes his expected indirect utility. 
Deriving explicitly the indirect utility functions in my dynamic model is difficult, 
because the policy choice in period t will affect not only the current economic out-
comes, but also all future political outcomes and the future equilibrium path for eco-
nomic variables. Rational voters must take these effects into account. Fortunately, 
I am able to establish that policy preferences are ordered according to voters’ types 
even without the explicit derivation of indirect utilities.

The marginal benefit of worsening investor protection can be seen by totally dif-
ferentiating the value of becoming an entrepreneur with respect to  γ t  :

(18)   
d V  t  E 

 _ 
d γ t 

   = {   
d q t 

 _ 
d γ t 

   κ  if z ≥    _ z  t ,

  
d q t 

 _ 
d γ t 

   ϕ( γ t )(κ−π  γ t ) − {ϕ( γ t )π q t  − ϕ′( γ t )[  q t (κ − π  γ t ) − (A − z   w t )(1 + r)]} if z <    _ z  t .

The discussion in the last section indicates that, conditional on the future, the 
  
d q t 

 _ 
d γ t  

   derivative is positive: lower investor protection reduces the supply of capital 
and raises the price of capital. In what follows, I assume that   

d q t 
 _ 

d γ t 
   is always  positive.

20 This assumption could be justified by arguing that running a business gives a certain prestige or social status 
that might be more important to wealthier individuals.

21 An alternative assumption would be that they select a policy randomly. Under uniform randomization, this 
would not change the results.
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I verify this assumption in the numerical exercises that follow.22 The marginal ben-
efit of worsening investor protection is determined by the elasticity of the price of 
investment goods with respect to  γ t  and corresponds to the terms pre-multiplied 
by   

d q t 
 _ 

d γ t  
   . When the price of investment goods is more elastic with respect to  γ t   , 

the marginal benefit is higher, because an incremental deterioration in investor pro-
tection triggers a larger increase in the price of investment goods.

The marginal cost of worsening investor protection is always zero if z ≥    _ z  t   , and it 
is equal to the term in braces23 if z <   _ z  t   . When the voter relies less on borrowing, the 
term (A − z  w t ) is lower and so is the marginal cost. This has two implications. First, 
when  w t  increases, all voters prefer a relatively lower investor protection. Second, 
given  w t  , more skilled entrepreneurs prefer lower levels of investor protection. The 
intuition is that wealthier entrepreneurs are less affected by distortions in financial 
contracting. At the same time, they benefit from a higher relative value of their 
production brought by a higher price of investment goods. Lemma 3 formally estab-
lishes this result, which is important for determining the political outcome under 
majority voting. The proof is in the Appendix.

LEMMA 3: Given  θ t  and  k t , if price  q t  is an increasing function of  γ t  on [ 0,  γ  max   ], a 
voter’s preferred  γ t  is increasing in his skill type z.

Given the voters’ preferences, results by Roberts (1977) and Gans and Smart 
(1996) guarantee that the policy preferred by the median voter cannot be beaten by 
any other feasible policy in a pair-wise vote under simple majority rule. Since the 
voters in period t are the young agents with skills z ∈ [   _ z   t  0 , ∞), the median voter is 
identified by ability  z  t  M  that satisfies

(19) 1 − G( z  t  M ) =   
1 − G(  _ z   t  0 )  _ 

2
  .

The above discussion exposed the main determinants of political outcomes: the 
elasticity of the price of investment goods with respect to the level of investor pro-
tection, the wage rate, and the identity (skill type) of the median voter. In the follow-
ing section, I parameterize the model and solve it numerically in order to examine in 
detail how capital accumulation and variations in aggregate productivity affect these 
variables and the dynamics of the political equilibrium.

V. Dynamics of Investor Protection: Numerical Examples

I use the computational approach developed in Krusell and Ríos-Rull (1996) to 
solve for the political equilibrium with rational expectations. The main steps of the 
algorithm are outlined in the Appendix. While abstaining from formal calibration, I 
next discuss reasonable parameter values listed in Table 2.

22 Because  q t  depends on expectations of future prices, a formal proof would require solving explicitly for all 
possible future equilibrium paths for allocations and policies, which is not feasible analytically.

23 The proof of Lemma 3 in the Appendix shows that this term is always positive.
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As in Bernanke and Gertler (1989), the period in the model represents the dura-
tion of financial contracts between firms and investors. Accordingly, I fix the model 
period to five years, which roughly corresponds to the median maturity of loans 
extended to firms and private businesses found in empirical studies.24 The interest 
rate r is chosen so that the expected annual return on investment is 5 percent. This 
roughly matches the mean of historical average returns on short-term government 
securities and on the market portfolio. The depreciation rate is set to 8 percent per 
year.

For the consumption goods production function, I choose a Cobb-Douglas form 
with constant returns to scale f(k, L) =  k  α   L 1−α . I set α to 0.33, the value consis-
tent with the macroeconomic evidence on factor income shares. The productivity 
shocks are identically and independently distributed according to log  θ t  ∼ n( μ θ ,  σ  θ  2 ). 
I set  σ θ  to equalize the implied annual standard deviation of output growth in 
the consumption goods sector to 0.019, the estimate obtained from the Personal 
Consumption series from National Income and Productivity Accounts over the 
period 1960–2009. The parameter  μ θ  is then set to obtain the mean of the productiv-
ity shocks equal to 1.

The distribution of working skills G is assumed lognormal with a mean of 1 and 
the standard deviation of the logarithm of working skills  σ z  parameterized, so that 
the Gini coefficient of the net worth distribution in the model is 0.75, the value for 
the wealth distribution in the United States obtained by Quadrini (2000) from the 
Panel Study of Income Dynamics.25

For the parameters in the investment goods production sector, I set the value of 
the required up-front investment A to 1, the probability of failure π to 0.5, and the 
output in case of failure  κ L  to 1. Then  κ H  is chosen in such a way that the aggre-
gate capital-output ratio equals 3.0 in the deterministic steady state. Fortunately, 
the qualitative conclusions of the model are robust to modifications in A, π, and  κ L , 
provided that A is not too low and  κ L  is not too high.26

24 Billet, Flannery, and Garfinkel (1995) and Dennis and Sharpe (2005) find median maturities of five years for 
business loans in the United States. Wang (2009) reports the average length of term loans for small and medium 
enterprises in Canada between 46 and 62 months.

25 Strictly speaking, the skill distribution G determines the properties of the distribution of the labor income. 
However, in the model, the labor income corresponds to the net worth that can be pledged as collateral in financial 
contracts. Since the empirically relevant variable for financial contracting is the individual total net worth rather 
than income, I parameterize G to fit the Gini coefficient of the wealth distribution and not that of the income 
distribution.

26 When A is too low and/or  κ L  is too high, the model converges to a corner solution in which only financially 
unconstrained agents z >    _ z  t  become entrepreneurs, and the worst investor protection policy  γ  max  is selected. The 
intuition is that, in these cases, the median voter is a financially unconstrained entrepreneur, and thus, his marginal 
cost of worsening investor protection is always zero.

Table 2—Benchmark Parameterization 

r δ α   σ θ   μ θ   σ z    κ H  

0.276 0.341 0.33 0.0672 − 0.0023 2.30  18 
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A. Transition Dynamics

Consider first the transition dynamics when the TFP is set to its average  θ t  = E(θ) 
for all t. Figure 6 depicts the equilibrium path, starting from a relatively low stock of 
capital for two economies: the benchmark economy with E(θ) = 1 (solid lines) and 
an economy with a lower average TFP E(θ) = 0.9 (dashed lines). For convenience, 
the figure also includes the transition path of the benchmark economy if investor 
protection was exogenously set to its steady-state level (dotted lines). To facilitate 
the interpretation, the bottom middle panel reports a normalized level of investor 
protection given by (1 −  γ t / γ  max ). This index varies between 0 and 1, with 1 cor-
responding to perfect investor protection and lower values indicating lower levels of 
investor protection.

Focus on the benchmark economy (solid lines). The low stock of capital at t = 1 
leads to a low wage rate and a high demand for new investment goods. The low 
wage rate obliges entrepreneurs to borrow extensively in order to cover their  start-up 
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costs. As a result, in the voter’s trade-off, high agency costs associated with low 
investor protection outweigh the benefits of increased price of investment goods, 
and all entrepreneurs prefer relatively high levels of investor protection. At the same 
time, the high demand for new investment goods pushes up their price. This attracts 
many agents into entrepreneurship. As a result, the lower bound of the interval 
[   _ z   t  0 , ∞) defining the set of voters is low, and the median voter is a relatively low-
skilled type. Since the favorite level of investor protection is decreasing in z, the two 
effects go in the same direction, and the political equilibrium features a high level of 
investor protection at t = 1.

In the following periods, as capital accumulates, the wage rate rises, and the demand 
for new investment goods falls. Due to the increase in the wage rate, all entrepre-
neurs borrow less and prefer a lower level of investor protection. Due to the fall in the 
demand for new investment goods, there is less entry into entrepreneurship, and the 
new median voter is a relatively higher skilled type. The two effects lead to political 
outcomes featuring lower levels of investor protection. The demand for new invest-
ment goods eventually stabilizes, and the economy converges to a steady state with 
a constant level of imperfect investor protection. The main implication of the above 
analysis for the level of investor protection is summarized in the following result.

RESULT 1: capital accumulation along the transition path leads to a progressive 
worsening of investor protection until it stabilizes on its steady-state level.

Comparing the transition dynamics of the two economies that differ in E(θ) in 
Figure 6 yields an additional interesting result:

RESULT 2: Economies with higher average Tfp converge to higher levels of output 
and investor protection and feature lower relative prices of capital in the determin-
istic steady state.

B. Temporary Tfp improvements

This section studies how the political equilibrium reacts to temporary TFP fluctu-
ations. Without loss of generality, I focus on a positive shock, the same mechanism 
would apply in case of a transitory TFP decrease. Figure 7 depicts the response of 
the political equilibrium to a one standard deviation one-period increase in  θ t  rela-
tive to the deterministic steady state in the benchmark economy. As can be seen 
in the middle right panel, the rise in the current TFP leads to a higher wage rate. 
Everything else equal, this decreases borrowing by all entrepreneurs. As a result, the 
voter’s trade-off between agency costs and the price of investment goods changes in 
such a way that all voters decrease their preferred level of investor protection. The 
identity of the median voter does not change on the impact of the shock because 
the lower bound of the interval [   _ z   t  0 , ∞) depends only on the expectation of future 
 marginal products of capital, which does not change with a temporary TFP shock.27 

27 This follows from the shocks being independently and identically distributed. The result can be formally 
seen by iterating on equation (13) forward and using the obtained expression to substitute for  q t+1  in equation (17).
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As a result, the median voter picks a lower level of investor protection. The 
worsening of investor protection makes external financing more expensive, and 
fewer agents decide to become entrepreneurs. This leads to a lower production 
of new investment goods, as depicted in the top right panel of Figure 7. Despite 
this decrease in real investment, the economy’s GDP is higher than the steady 
state level, but the rise is less pronounced than if the level of investor protection 
remained unchanged. While the investment appears counter-cyclical, it is impor-
tant to recall that my model is not one of business cycles. The model period is five 
years, which includes the time it takes to prepare, pass, and put into effect new 
legislation. Hence, the short-run impact of a positive TFP shock could well be 
a rise in investment, but that  investment may decrease over the longer period of 
five years. At t = 2, the level of investor protection temporarily increases due to 
the lower stock of capital and the transitional mechanics described in Section VA. 
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In subsequent periods, the economy returns to its deterministic steady state. The 
main result from the above analysis is:

RESULT 3: in response to a temporary Tfp increase, aggregate output rises and 
investor protection worsens.

C. permanent Tfp improvements

Consider now the effects of a permanent increase in TFP. Figure 8 depicts dynamics 
of three variables of interest for an economy in which TFP rises twice, in periods t = 2 
and t = 8 and in all other periods  θ t  =  E t−1 ( θ t ). Each of these increases is unexpected, 
but once it occurs, the agents know that it is permanent. In contrast to temporary fluc-
tuations, permanent TFP improvements raise the expected future marginal product 
of capital. As a result, the capital demand schedule shifts to the right, increasing the 
demand for new investment goods for all  q t . This attracts more agents into entrepre-
neurship, leading to a larger pool of voters, shifting the identity of the median voter to 
a lower z type, and diluting the political power of the wealthy entrepreneurs. As can 
be seen in the middle panel in Figure 8, the new entrepreneurs need more external 
finance, and the new median voter chooses a higher level of investor protection (right 
panel). The dynamics in periods between permanent TFP improvements are driven 
by capital accumulation according to the mechanism described in Section VA, but the 
economy converges to a new steady state with a higher level of capital accumulation, 
external financing, and investor protection. The main implication is:

RESULT 4: in response to a permanent Tfp increase, aggregate output, the level of 
investor protection, and the volume of external financing rise.

D. Empirical implications of the Model

Results 1–   4 are easily mapped into the empirical Observations 1–3. First, to exam-
ine the implications of the model for cross-country differences in investor protection 
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and economic development, take the view that countries differ in their average levels 
of TFP. This is in line with the economic development literature, which recognizes 
differences in TFP as one of the main sources of cross-country variation in levels 
of GDP per worker. Result 2 then predicts a positive correlation between countries’ 
output and levels of investor protection, which is consistent with Observation 1. 
Furthermore, Result 2 is also in line with empirical evidence on lower relative prices 
of investment goods in more developed economies as documented in a large body 
of economic development literature (e.g., DeLong and Summers 1991, Jones 1994).

Second, the timing of investor protection reforms can be linked to Result 3. This 
result implies that political support for good investor protection declines in periods 
of temporary economic boom, which may lead to reforms worsening investor pro-
tection as in Germany in 1937. Conversely, political support for improving investor 
protection rises during recessions, which is consistent with the reforms in many 
countries documented in Observation 2. Notice also that the change in the level of 
investor protection has a stabilizing effect on the economy. With a fixed level of 
imperfect investor protection, the model would generate a persistent downturn after 
the recession by the “financial accelerator” mechanism, exactly as suggested by 
Bernanke and Gertler (1989).28 With politics, the easing of financial frictions during 
a recession boosts investment and allows the economy to quickly return to higher 
levels of output. Reforms of investor protection thus act as a “political decelerator” 
and contribute to faster recoveries from recessions, which is consistent with evi-
dence in Castro and Clementi (2009).

Third, if technological revolutions, such as the widespread adoption of electric-
ity, are interpreted as permanent increases in TFP, Results 1 and 4 can rational-
ize Observation 3. Particularly, they imply that investor protection and financial 
development (measured by the amount of external financing) rise in periods of 
technological revolutions, when growth is primarily driven by technology improve-
ment, and decline between them, when growth is predominantly driven by capital 
accumulation.

VI. International Trade Flows

This section extends the model to allow for costly cross-border trade in goods.29 
Like Castro (2006), I assume that within each period, after the realization of the pro-
ductivity shock, an international market opens for renting capital services. Physical 
capital may therefore be traded in two markets. Before the realization of the next 
period TFP shock, investment goods can be bought or sold at price  q t  in the ex 
ante market. Due to time to build, newly produced investment goods are traded in 
this market. After the productivity shock is realized, an ex post international rental 

28 The financial accelerator works as follows: in the presence of financial frictions, the intermediary will not 
borrow more than a fraction of the entrepreneur’s net worth, which acts as collateral. A recession makes agents less 
wealthy and thus lowers their capacity to borrow. Consequently, fewer agents become entrepreneurs, leading to a 
lower aggregate investment and a lower future stock of capital. This, in turn, decreases future production possibili-
ties and generates a persistent response to the productivity shock.

29 I am grateful to the referee for suggesting this extension.
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market opens up for renting all capital produced up to that moment at an exogenous 
international rental rate  r * .30

The cost of trade is increasing in the volume of investment goods traded and 
is given by χ( k  t  s  −  k  t  d   ) 2 , where  k  t  s  is the quantity of capital owned by domestic 
 residents;  k  t  d  is the quantity of capital used by the domestic consumption goods 
sector; and χ ≥ 0 is a parameter. Varying the value of χ will allow us to consider 
economies with different degrees of barriers to trade. As in Castro, Clementi, and 
MacDonald (2009), transactions with the rest of the world can be thought of as 
being made by the government. When  k  t  s  >  k  t  d , domestic residents transfer a part of 
their capital holdings to the government, which lends this capital to foreign firms at 
the international rental rate  r * . In the opposite direction, when  k  t  s  <  k  t  d , the govern-
ment rents capital on the international market and lends it to domestic firms. The 
condition that the government runs a balanced budget pins down the domestic rental 
rate for capital  r t   :

(20) ( r *  −  r t ) ( k  t  s  −  k  t  d  ) = χ( k  t  s  −  k  t  d   ) 2 .

The definition of economic equilibrium with trade is analogous to Definition 1 
except that the capital market clearing condition is replaced by equation (20).

I consider the response of the political equilibrium to an announced trade liberal-
ization that lowers χ. In period t, the economy is closed to trade in goods and is in 
the deterministic steady state. The government commits to trade liberalization start-
ing in period t + 1, and from that period on, χ takes a lower value. In this scenario, 
agents rationally take into account the future change in the trade policy when mak-
ing their investment decisions in period t.31

Trade liberalization affects the political equilibrium via two channels. First, when 
capital can be rented abroad, the domestic price of investment goods is anchored to 
the international rental rate for capital via the arbitrage condition (9) and govern-
ment’s balanced budget condition (20). This limits the response of the domestic 
price of investment goods to variations in investor protection. This “elasticity effect” 
decreases the marginal benefit of worsening investor protection in the median vot-
er’s trade-off. Hence, it strengthens political support for high investor protection. 
Second, by changing the return to investment in physical capital, openness affects 
profitability of the domestic entrepreneurial sector and therefore the number of 
potential entrepreneurs. This, in turn, determines the identity of the median voter. 
The impact of this “competition effect” on the equilibrium level of investor protec-
tion depends on the position of the country’s rental market for capital services rela-
tive to the world rental market.

When the international rental rate is higher than the domestic rental rate,  r  *  >  r t , 
the country will export investment goods, and trade liberalization increases the return 
to capital accumulation. Figure 9 depicts an example of the transition dynamics 

30 The setting with an ex ante and an ex post market is a device to simplify the analysis. If the trade were only 
ex ante, the relationship between the domestic price of investment goods and the international rental rate for capital 
would be more complicated. See Castro (2006) for more details on different setups.

31 Therefore, this scenario is different from a surprise policy change.
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following trade liberalization in that case.32 All panels in Figure 9 draw the relative 
deviations of the variables from their levels in the steady state without trade in goods. 
Upon the announcement of the trade policy change in t = 1, the expected return of 
investing in capital increases. The demand for new investment goods rises (top right 
panel), and entrepreneurship becomes more profitable. This attracts more agents into 
entrepreneurship, decreasing the lower bound of the  interval [   _ z   t  0 , ∞) that defines the 
set of voters and diluting the political power of the wealthy elite. Indeed, the new 
median voter is a relatively lower-skilled type (bottom right panel), and, everything 
else equal, his favorite level of investor protection is higher. Thus, the competition 
effect plays in the same direction as the elasticity effect, and trade liberalization 
unambiguously yields better investor protection in the political equilibrium.

From t = 2 on, the economy engages in cross-border renting of capital, and  
k  t  s  >  k  t  d  in the top left panel of Figure 9. The permanently higher investment keeps 
the pool of voters relatively large, and the median voter a relatively low-skilled 
type, compared to the situation without trade. As a result, the median voter selects 

32 The parameterization in this example is χ = 0.01 and  r  *  = 0.11, with the values of all other parameters 
as in the benchmark parameterization. Given the value of χ, I choose a reasonable value for the international 
rental rate for capital  r  *  using information on prices of consumption  p c  and investment  p i  from the Penn World 
Table 7.0 (Heston, Summers, Aten 2011). I first construct the relative price of investment in 2009 for each country j 
as  p ij / p  cj  . Then, I approximate the world relative price of investment in the data as the cross-country weighted aver-
age of the relative prices, with the weights given by the value of the sum of exports and imports in that country. The 
sum of exports and imports for each country was obtained from the Penn World Table as openness (opEnc  ) × real 
GDP per capita (cGDp) × population (pop). Finally, I compute the ratio of the obtained world relative price of 
investment goods to the domestic price for each country. I set  r  *,  so that, in the new steady state with trade in goods, 
the model implies this ratio to be equal to 1.22, the third quartile in the cross-country data.
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a higher level of investor protection in all periods following the trade liberaliza-
tion. The economy converges to a new deterministic steady state featuring higher 
capital accumulation and higher GDP. These conclusions are fairly general. They 
are particularly robust to variations in the parameterization of the trade cost χ and 
the international rental rate  r *  (provided that  r *  remains higher than the rental rate 
without trade).33

Conversely, when the international rental rate is lower than the domestic rate,  
r *  <  r t   , the country will import investment goods. An increase in openness then 
implies a contraction of the domestic entrepreneurial sector. The new median voter 
is a relatively higher-skilled type, and, everything else equal, his favorite level of 
investor protection is lower. The competition effect now goes in the opposite direc-
tion from the elasticity effect. If the former effect dominates, trade liberalization 
may lead to a lower level of investor protection.

My model brings an important nuance to Rajan and Zingales’ (2003) argument 
that openness in both trade and finance should bring greater political support for 
financial development. In their view, the incumbents facing international competi-
tion on the product markets need more external funds to meet foreign challenges. At 
the same time, international competition on financial markets limits their ability to 
obtain credit on preferential terms. The combination of the higher need for external 
financing and the difficulty to rely on old relationships to obtain the finance should 
lead the incumbents to push for greater transparency and financial development 
so that their own access to finance improves. My model implies that the effect of 
openness on financial development depends on how openness affects entry into the 
entrepreneurial sector. This, in turn, hinges on the country’s competitiveness in the 
international market. Particularly, the model predicts that openness should have a 
stronger positive effect on financial development in countries that are net exporters.

In order to test the implication of the model, I follow Rajan and Zingales (2003) 
and consider regressions of the ratio of stock market capitalization to GDP (an indi-
cator of financial development) on openness (defined as percentage of trade relative 
to a country’s GDP) in a cross-section of countries. I focus on the period 1980  –2009, 
during which many countries increased their openness to trade. Using the World 
Bank’s data on trade, I first construct for each country and year a dummy variable 
that is equal to 1 if in that year the country was a net exporter. Then, to smooth 
temporal fluctuations, I take the averages of all variables over the period 1980  –2009 
for each country. I regress the country’s average stock market capitalization on its 
average openness and interaction of average openness with the average net exporter 
indicator, while controlling for the initial level of log of GDP per worker in 1980. 
The results in Table 3 provide some support for my model. The first column presents 
the estimates from the whole sample of countries for which data are available. The 

33 In the example in Figure 9, the domestic consumption goods sector also uses more capital from t = 2 on. 
This can be seen as the increase in  k  t  d  in the top left panel of the figure. Consequently, domestic production of 
 consumption goods also increases, as does the wage rate. However, these effects are triggered by the low price of 
investment goods that is specific to the example. The intuition is that better investor protection cuts down the cost 
of external financing and triggers a further rise in entrepreneurship. In the example, the resulting increase in the 
production of new investment goods is large enough to induce a decline in the price of investment goods, but this 
need not be the case in general.
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coefficient of the interaction term is positive and significant at the 1 percent level, 
whereas the coefficient of openness is negative but not significantly different from 
zero. In line with the implication of the model, the positive relationship between 
financial development and openness is found among countries that have often been 
net exporters but not among others.

In the second column, I check the robustness by excluding observations for Hong 
Kong, Singapore, and Luxembourg. These countries have much higher openness than 
others and might bias the results in favor of my mechanism. In the third  column, I 
follow Rajan and Zingales (2003) and use two-stage least squares, instrumenting the 
openness with the constructed trade shares from an expanded version of the gravity 
model of trade from Frankel and Rose (2005). This should take care of the possible 
simultaneous determination of openness and financial development. The coefficient 
of the interaction term is positive and significant at the 5 percent level even in these 
alternative specifications.34

VII. Concluding Remarks

The work presented here should be thought of as a first step toward understanding 
the possible causes of cross-country differences in the levels of investor protection. 
Much is left to future research in this area. A challenging task for the empirical 

34 Rajan and Zingales (2003) also consider an alternative specification in which they take the interaction of 
openness with the log of GDP per capita as the main explicative variable. I have verified that using this specification, 
the differential effect of the average net exporter indicator is still positive and statistically significant (see online 
Appendix).

Table 3—Regressions of Stock Market Capitalization

Dependent variable
Stock market capitalization/GDPa

Excluding

Full sample HKG SGP LUX IV

Net exportera −0.387 −0.257 −0.514
(0.246) (0.257) (0.317)

Opennessb −0.234* −0.205* −0.247
(0.118) (0.115) (0.18)

Openness × Net exporter 0.837*** 0.652** 0.972***
(0.274) (0.303) (0.371)

Log(real GDP per worker in 1980)b 0.111*** 0.113*** 0.114***
(0.037) (0.036) (0.037)

Observations 100 97 90
r2 0.50 0.29 0.37

notes: All regressions include a constant that is not reported. In column IV, Openness and the interaction of 
Openness and Net exporter are instrumented by constructed trade share in Frankel and Rose (2005) and the inter-
action between the constructed trade share and Net exporter. The constructed trade shares are not available for 10 
countries from the initial sample. Robust standard errors in parentheses.

*** Significant at the 1 percent level.
 ** Significant at the 5 percent level.
  * Significant at the 10 percent level.

source: a  World Bank (2011); b  Heston, Summers, and Aten (2011)
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literature is to provide evidence on the relationship between cross-country varia-
tion in the levels of investor protection and the variables that could shape political 
preferences. Recent work by Bonfiglioli (2012) suggests a link between the shape 
of the income and wealth distributions and the level of investor protection. This 
seems a promising avenue that calls for a natural extension of my framework that 
would endogenize the wealth distribution. Another interesting theme that deserves 
more attention in future research is the interdependence of investor protection and 
patterns of international trade.

Appendix: Proofs

PROOF OF LEMMA 1:
Equation (11) implies that li m   γ t → γ  max−    p L, t  (z) = ∞, which contradicts the feasi-

bility constraint  p L, t  (z) ≤ 1. Equation (11) also implies that if  γ t  >  γ  max ,  p L, t  (z) < 0, 
which contradicts the feasibility constraint  p L, t   (z) ≥ 0. Thus, under any  γ t  ≥  γ  max , 
types z <   _ z  t  have no access to external finance.

PROOF OF LEMMA 2:
Solving equation (15) for   _ z   t  and differentiating with respect to  γ t  yields

  ∂   _ z  t 
 _ ∂  γ t 
   =   π(1 − π)( κ H  −  κ L  )

  _  
 w t (1 + r)(π  γ t  )  2 

   [ q t  κ − A(1 + r)]. It follows that for all  q t  >  q 0 ,   ∂   _ z   t 
 _ ∂  γ t 
   > 0 and

for  q t  =  q 0 ,   ∂   _ z   t 
 _ ∂  γ t 
   = 0. To show that   _ z   t  =    _ z  t  when  q t  =  q 0 , evaluate   _ z   t  and   

_
 z  t  at  q t  =  q 0  

to find:   _ z   t  =    _ z  t  =   1 _  w t    (A −    κ L 
 _ κ  ).

PROOF OF LEMMA 3:
I first establish a preliminary result that for z ≤    _ z  t , we have

(A1) ϕ′ ( γ t )[ q t  (κ −  π γ t ) − ( A −  z   w t )( 1 +  r)] − ϕ( γ t ) π  q t  <  0.

Using the fact that ϕ′( γ t ) = ϕ ( γ t )   π __  (1−π)( κ H  −  κ L ) − π  γ t 
   and ϕ( γ t ) > 0, the inequality

(A1) is equivalent to − π[ q t   κ L  + (1 +  r)(A − z  w t )] < 0, which is true for z ≤    _ z  t .
Now, given  θ t  and  k t , if the equilibrium price of investment goods  q t  is an increas-

ing function f of  γ t , then the indirect utility function can be written as a function 
of ( γ t   ,  f  ( γ t )) parameterized in z, u [ γ t ,  f ( γ t ); z]. Applying Theorem 1 of Milgrom 
(1994), the solution to ma x  γ t ∈[0,  γ    max   ]  u [ γ t ,  f ( γ t ); z] is monotone non-decreasing in 
z if and only if u satisfies the Spence-Mirrlees condition that the agents’ marginal 
rates of substitution between  γ t  and  q t  are monotone non-decreasing in z. The mar-
ginal rate of substitution for a constrained type z ≤    _ z  t :

  
 u 1  _  u 2 

   =    
  ∂  V  t  E  ( z ) 

 _ ∂  γ t 
  
 _ 

  ∂  V  t  E  ( z ) 
 _ ∂  q t 

  
   =     ϕ′ ( γ t )[ q t (κ − π   γ t ) − ( A −  z  w t )(1 +  r)] − ϕ( γ t  )π  q t      ____   ϕ( γ t )(κ −  π   γ t )

   ,
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is negative by inequality (A1) and strictly increasing in z for all  γ t . Unconstrained 
types z ≥    _ z  t  are not directly affected by  γ t , since their financial contract does not 
depend on  γ t . The marginal rate of substitution for those types is then equal to zero. 
Thus, the preferences over  γ t  are increasing in agents’ types z.

A. computation of the political Equilibrium

I rewrite the characterization of the economic equilibrium in a recur-
sive form as a system of functional equations in which endogenous variables 
( q t ,  k t+1 ,   _ z    t   ,  w t  ,  r t ) are functions of the aggregate state (θ, k  ) and the policy 
 function Ψ that specifies the level of investor protection for each state. To solve for 
the political equilibrium, I need to find the policy function such that at each state 
(θ, k  ), the voting outcome reproduces Ψ. In practice, this is achieved by iterating 
on Ψ from an initial guess until convergence.35 The main steps of the algorithm are:

  • Step 1: Discretize the aggregate state variables into a grid. Make an initial 
guess for the policy function Ψ on the grid. Given the guess Ψ, for all  ( θ, k )  
on the grid follow the steps 2 and 3 below.

  • Step 2: Compute agents’ indirect utility under all possible one-period devia-
tions γ  ′ from Ψ. This step involves solving for economic equilibria in which 
the current policy is given by γ  ′ and all future policies are given by Ψ. Denoting 
v(z, θ, k, γ  ′  ; Ψ) the indirect utility of agent z under a one-period deviation to  
γ′ , his preferred policy is given by arg ma x γ  ′  v(z, θ, k, γ  ′  ; Ψ).

 • Step 3: Aggregate policy preferences using the simple majority rule: Identify 

the median voter  z  M (θ, k  ) from the condition 1− G[   z  M (θ, k  )] =    1 − G[   _ z   0 (θ, k  )] 
 _ 2  , 

where   _ z  0 (θ, k  ) is the infra-marginal entrepreneur under the one-period devia-
tion to perfect investor protection. The voting outcome is given by the median 
voter’s preferred policy arg ma x γ  ′  v( z  M , θ, k, γ  ′; Ψ).

  • Step 4: Verify whether Ψ(θ, k  ) is sufficiently close to arg ma x γ  ′  v( z  M 
, θ, k, γ  ′; Ψ) at each aggregate state (θ, k  ) on the grid. If yes, the political 
equilibrium has been found. If not, construct a new guess for the policy func-
tion Ψ ′ on the basis of the previous guess and the voting outcome, and iterate 
on steps 2 to 4 until convergence occurs.
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