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ABSTRACT

How do institutions in place affect the incentitesnnovate and take risk? The global financial
crisis has generated extensive debate on the refofnfinancial regulation around the world.
How restrictive should regulation be? In a broademtext in which innovation in the private
sector imposes positive and negative externalities, social impact of private firms and
financial institutions depends on the sharing ruleveen their owners and the society at large.
This sharing rule is governed by laws, regulatiomg] anstitutions in place. We propose a
framework where the social planner puts in place a systdaws, organizational forms, and
taxation within which firms optimize without invasive regulati@mnce the legal regime affects
the extent to which the owners of firms are held sasble for the negative externalities they
impose, unlimited liability may discourage innovation in strorgaleegimes. Limited liability,
however, might be accompanied by excessive innovatiomnhis framework we consider an
optimally designed structure of taxation, a menu ghoizational forms, and the legal system. In
this structure, firms choose their organizational ®oand level of innovation consistent with private
optimality, and we show that these private choices aligned with social optimality. One
implication of such equilibrium is that the corportag rates are a decreasing function of legal
effectiveness in the embedding economy. Finally, we exploeepolicy implications of our
results for emerging and transition economies, e.g.effieetiveness of the mechanisms used in
the bailout of distressed institutions and the md@conomic growth.
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Institutions and Incentives to Innovate:
Economic Growth and Optimal Regulation

[. Introduction

The global financial crisis has generated extendelsate on the reforms of financial regulation
around the world. At the center of the debate hfenthow tight financial regulation should be.
In fact, a sweeping financial regulation has relgebeen enacted in the US (the Dodd-Frank
Act, 2010) which has sharpened this debatee financial crisis has also drawn widespread
public attetion to the negative (and positive) externalitiegposed on the society at large by
the activities of private firms (corporations andahcial institutions). Industrial accidents,

such as those by the British Petroleum oil spiflyén highlighted the importance of these

externalities in a much broader context.

A recognition of the large impact of these firms the society-at-large, including non-
financial claimholders of these firms, have leddnewed calls for stricter regulation of their
activities by policy-makers and the governmditamples of such non-financial claimholders
include customers, employees, suppliers, warraoliyelns, insurance holders, legal claimants and
others in the society-at-large who may hold exgston potential claims against the firms and
financial institutions! Passionate anti-corporation groups have painteidtar@ of corporations
(and banks) as amoral profit maximizing institusideanwhile, in mainstream corporate finance,
shareholder wealth maximization remains a centralagigm, and corporate governance
mechanisms are typically geared toward this pridtjective. While some have argued that a
failure of corporate governance mechanisms have bekind the incentive problems that led to
the financial crisis, most analyses now blame #nity that the objectives of private firms

! Thus, nonfinancial claimholders are defined brgadlinclude potential awardees of legal settlemeasulting from future
industrial accidents as well as current holdeijsigf claims in product liability suits.

2 See for examplé he Corporation: The Pathological Pursuit of Praditd Poweiby Joel Bakan oGangs of America: The Rise
of Corporate Power and the Disabling of DemocragyTed Nace.



(banks and corporations) differ significantly frdhat of society-at-large. Even if the corporate
governance mechanisms are functioning well forddygital claimants (both equity holders and
debt holders), the firms may have undertaken lewkianovations and risks well above what is
optimal for society at large.

In this paper we argue that the above-mentione@ligisment of objectives and the resulting
deviation of private firms’ risk-taking and innoi@t from the socially optimal levels will
depend on several factors; importantly, the letyaicture in place, as well as other institutions
such as the extent of liability implied by the angational form of business and the taxation of
the enterprisé.For example, a corporation’s concern for non-fianclaimholders that have
been injured by a firm is likely to depend on thdity of these claimholders to access courts and
sue the corporation. In the United States, whegal Istructure is well developed, examples of
large potential claims held by non-financial claotders are pervasive. Product liability suits,
such as those against Manville Corporation - theestes manufacturer; A.H. Robins; maker of
the Dalkon Shield contraceptive device; and Down®ay - maker of silicone breast implants, can
potentially generate legal claims against the a@jgmn exceeding the value of its assets and force

corporations into bankruptéy.

We propose a framework where the social plannes puplace a system of laws, a menu of
organizational forms, and taxation within which vatie firms optimize without invasive
regulation. More generally, the interests of tbgporation and the society depend on the sharing
rule used between the financial claimants and tmefimancial claimants. In addition to the legal
structure, the sharing rule between financial ao-fmancial claimants is critically affected by
the choice of organization form - limited or unlied liability corporation. In fact, offering limite

liability rights to corporations is often cited adandmark ruling that empowered the corporation

% See Coase (1967) for an analysis of how transactists prevent the efficient outcome in such steswith externalities. In
what follows, we assume the ‘Coase Theorem’ doésiold because of such transaction costs.

4 The actual social costs resulting from the corimms activities can often far outstrip the legédims of the society against the
corporation. For example, the Price-Anderson Actb(le Law 85-256) limits liability from nuclear aidents such that in some
cases the legal claims against the corporation Imeagnly a fraction of the full value of the actsalkial costs. Also note that
negative externalities or social costs of significanagnitude are not limited to cataclysmic evestsh as Chernobyl, Bhopal,
and the Love Canal. Consider, for instanttee continuous and gradual release of pollutiom itite environment or the
introduction of a new potentially toxic product (oyproduct). For various reasons, there are diftfies in the measurement,



to its “pathological pursuit of profits”.Quite early, it had been well recognized that Emiit
liability was a mixed blessing and the implicatiaidimited liability - the feature that the owners
are not liable for any claims greater than the evatithe corporation - were widetiebated (see,
for example, Hunt (1937).

In this paper, we show how the legal structure @wedorganizational structure together alter the
sharing rule between the owners of a corporation anddhdinancial claimants and hence alter
the costs (and benefits) affecting society at large. iwithis framework of analyzing sharing
rules between the corporate owners and the non-finankgimhants, we then highlight the
importance of the government owing to its claim on corparatiash flows through the tax
channel. Finally, we analyze equilibrium social costs imgdiecorporations when corporations

choose their organizational form.

To focus on the importance of organization form, we fursalyze how limited liability alters
incentives of corporate owners to invest in a strong lsgsiem that internalizes all negative
externalities. Limited liability specifies a sharinderloetween the non-financiaelaimholders
and the set of all financial claimholders. Thigum affects the private incentives to innovate.
In the absence of limited liabilitynany socially beneficial innovations might be pasgedue to
the threat of lawsuits while, in the presence ofitéoh liability, the corporation might take
innovation to levels that are socially undesirableotimer words, corporate limited liability may

induce a degree of innovation which deviates from tio&@ly optimal on€.

verification, and assignment of liabilities to tberporation for chemical injuries, environmentapmrment, etc. See Katzman
(1986) for further discussion.

5 See for example the op-ed piece “Reward but i imsNew York Times, May 10, 2003

6 In this debate, the concern for society is evidemn the following observation in Hunt (1937): “Tigewas a corporation
and widespread conviction that unlimited liabilitas not only some safeguard against speculatidgrglbo that general limitation,
by allowing men to indulge in their spirit of adwere without endangering their fortunes would pela suddeconvulsion, a rush
into all sorts of schemes [and society will be esgubto] the evils of inconsiderate enterprise acHless speculation”.

" The existing corporate finance literature has seduon the conflict of interest among various elass capital contributors to the
corporation. The incentive effects of outstandigky debt and the distortions in investment choibese been studied
extensively. Modeling the scale or the riskinesgaéstment as “private” choices made by corpoirsilers, it has been shown
that risky debt induces underinvestment (compavedalue-maximizing levels) and risk-shifting (shify into high-risk projects
even at the expense of corporation-value). Seeedeared Meckling (1976) and Myers (1977). Howeveenean the absence of any
conflicts among holders of external financial clgjirsay in the case of an all-equity corporatiompate limited liability induces
conflict of interest between equity holders and fieancial claimholders(and more generally socatarge).



We then proceed to examine the role of corporatatitan in altering the sharing rule between
financial owners and non-financial claimants, ahdst mitigating the conflict between the
corporate owners and non-financial claimants timaitdd liability enjoins. Corporate taxation
affects a corporation’s incentive to innovate tlyloua reduction of its cash flows from a
successful innovation. A lower profit in the susfasstate reduces the incentives of owners
innovate. Therefore, corporate taxation can be uiea theprice that corporations have to
be pay for limited liability, and it plays an impant role inaligning the interests of non-
financial claimholders and the owners of a corpomatThe viewthat taxation can be used to
control a corporation’s power to abuse stakeholdars, in facta primary motive to introduce
taxation (see, for example, Kornhauser (1980Rctually in President's Taft's message
justifying the introduction of the corporate tax, the gipal reason was that it enabled the federal
government to exercise some degree of superviprimarily by obtaining information about the

business affairs of corporations, and more broadiseloying a regulatory functioh.

"While the faculty of assuming a corporate form baen of the utmost utility in the business
world, it is also true that substantially all ofe¢labuses and all of the evils which have aroused th

public to the necessity of reform were made passipithe use of this very faculty".

In the framework analyzed here, corporate taxatioa, spirit similar to President Taft's message,
prevents excessive innovative activity that is sbciahdesirable’® The role of taxation can be
thought of in the same vein as that of the governnmakitg claims in the private firms in the
bailout of failed institutions in the current finaatkrisis. In fact, in exchange for bailing out

failing financial institutions stemming from the curtesrisis, the government is known to

8 See Desai, Dyck and Zingales (2007) on how tHisabigned shareholders and government interesta-vis the managers. In
contrast, the role for taxation here exists eveerwinanagers and shareholders are perfectly algmeds instead used to curb
externalities imposed by the corporation on théespat large.

¥ See Avi-Yonah, 2004 for a historical discussiorcafporate taxation. It is useful to note that thégulatory role of taxation was
initially viewed as an information gathering roles is evident from the low tax rate employed. Wevéager point to a second
regulatory role that taxes play through their cl@mfirm profits. With different accounting bookghat reduce the accuracy of
information gathered - and a substantially high&rrate - that increases the government’s shapeofifs - this second role is only
likely to have become more important

10 A similar point of the use of taxation to constramanagerial power has been made, more recentlfbyonah (2004) who
argues that taxation reduces managerial power)dinfiting wealth accumulation which is viewed &g foundation of managerial
power and (2) the threat of tax penalties if thepoation’s activities are not used for the bettemimof society. In contrast, we
focus on theex anteeffect taxation has on the investment policy thags not hinge on any threat (or attraction) afrfeichange in
tax rates.



have taken equity-like claims, such as preferredkstand warrants, as a mechanism for
repaying the tax payer. However, in our framewookporate taxation and equity-like claims
play a role in the prevention of future crisis by aifgy theex anteincentives of the private

corporations with the goals of the government. We willfalize this later in our model.

We then highlight the importance of the legal reginvhen corporations choose their
organization form. In this analysis, we focus onrble of law in the design of corporate tax
and the equilibrium social impact of corporations by endagemn a corporations’ choice of
organizational form. This enables us to generate casstry comparisons in tax rates and the
social costs imposed by corporations. We show that ¢torporate tax rates prevail in
environments with strong legal protection, whereasntiees with poor legal structures, on an
average, have higher corporate tax rates. The imuito the result follows from noting that
taxes address residual conflicts left over fromi¢igal system, and hence tax and legal strength are
substitutes. However, whether this intuition is robust tion&s choice of organizational form is

not obvious.

To see this, note that the benefits to corporafiams limited liability arise from not being liable to
the legal claims that are greater than corporation valuethédegal structure gets weaker, the
benefits of limited liability reduce and the corporatisnwilling to only pay a smaller cost.
Consequently, corporations will not be willing to pajigh tax rate in poor legal structures.
We find that that in all regions, where limited liabiliptays a role in solving the under-
investment problem, the optimal tax rate is indeed feasilMe also analyze the equilibrium
social costs on society by comparing this feasibledte with the first-best’ tax that would align
the interests of the financial and the non-finand@ilmants and find that the social costs imposed

by corporations increases as the legal system weaken

Finally, we provide some extensions and generalizatiotfseafax structure and liability structure
for the firms. We exploit the substitute relationship betwéhe firm's liability for the social

costs and corporate taxes to derive additional insights.aléé provide some stylized facts from
cross-country data relating to indicators of judicial effidy and the incremental tax
disadvantage associated with the limited liability coapmform of organization. Consistent with

our framework, the stylized facts suggest a negativéiaethip between this tax disadvantage



and legal strength.

This paper makes several contributidfisst, the paper is one of the first that analyzes tlagish
rule between financial claimholders and non-finahalaimholders, highlighting the role of
organization form, corporate taxation and legalimeg; and the interaction between these
institutional features. This allows us to chardgee equilibrium social costs (and benefits)

imposed by corporations on society.

Secondthe paper characterizes certain benefits and obstsrporate limited liability and shows
how corporate taxation can be used to mitigategevan eliminate, the social cost of limited
liability. As a corollary, the paper provides atjfisation for taxing corporations. Although the
corporate tax can be viewed as a tax on the cam@wan of organization, in addition to a tax on
personal income received by corporate claimantgsttroubled financial and public economists.
Indeed, as Stiglitz (1988, p.586) notes, “most eawsts cannot see any strong argument for the
differential tax treatment.” In our paper, corgergaxation is designed to align the incentives of
limited liability corporations such that the degteewhich they innovate is consistent with social
optimality. In other words, corporate tax is thee@ithat corporations pay for the benefits of ledit
liability.** We, therefore, provide a rationale for corporte as well as double taxation of

dividends paid by limited liability corporations.

Third, the paper generates implications on how corpdeatation is related to limited liability
organizations across different legal structuresddition to generating cross-country implications,
this allows us to analyze the equilibrium sociadtsamposed by corporations on society across
different legal regimes. The implications of thessults are only likely to become more
important as countries, some with poor legal ptaiac lower corporate taxes to attract

investment.

Fourth, our results have implications for the mechanisha are used in the bailout of failed
institutions in the current financial crisis. Inany cases, the government has effectively taken
ownership interests in the form of equity-like oigi and it turns out that the tax scheme that we us

in the paper is isomorphic to the payoff structfréhe government claims. Our analysis shows that

1 Though there has been recognition in the liteeattiat corporate taxation may reflect the price of
incorporation (Pechman(1987)), this insight hastrean explored in detail.



these claims held by the government not only redouedaxpayer’s cost of the bailoex postbut

also sets in plagex anteprivate incentives that are consistent with sagpimality.

The rest of the paper is organized as follows. datisn Il we present the innovation policy
choice of a private firm in the basic model. Intgatlll, we analyze the investment policy under
different organizational forms in the simple cabaroideally strong legal system. In section IV, we
investigate the role of law. In section V, we amalyhe link between law and taxes. Section VI
addresses some extensions, and Section VIl providgdights some stylized facts from cross-

country data. The conclusion follows.

[I. The Model

The essential aspects of how the choice of orgaoined form and corporate taxation interact can

be captured in the following simple model.

A. Tolnnovate or Not to | nnovate

We use a two-date, single period model with t=0 degadtie initial date and t=1 the findhte.
The representative private firm in our economy stgé at date t=0 in its project. At this point
the firm can choose two alternative methods of an@nting the project. It can use the old
and tried method or the “innovative” method. Thd and tried method generates normal
profits with probability 1. For simplicity this noral profit is standardized to zero. On the
other hand, the innovative projegénerates a random cash flow at t=1. When the sii@mv
succeeds, which happens with a probability p, tselteg cash flow is high and is equal to H.
When the innovation fails, which happens with a philig (1 — p), the cash flow is low, and
is equal to L. The probability of the success of iatmn, p, is uniformly distributed on [0, 1]
and is common knowledge at t=0. However, the redlzdue of p is privately observed by the

firm's insider/manager at t=1 before she decides whéth@novate or not’ The value of p is

*2 We abstract from any agency issues between managegrhe shareholders of the corporation, anddleeof incentive features
of managerial compensation in addressing the pphbl@ate conflict (see, for instance, John, Sausidg@enbet, 2000).



assumed to be not verifiabilt is assumed that risk neutral valuation is appate for our

economy-*

B. Non-Financial Claimants

While the total payoffs to the financial claimatapital suppliers) when the innovation succeeds
and fails are respectively H and L, the societhaage bears externalities from the innovation. Let
us assume that the costs that the society bed#hns ifiailure state are Gnd in the success state is
Ch. In other words, in the bad state the non-findrad@mholders bear cost Gvhile in the good
state, the non-financial claimholders bear a cestT@e innovation also has positive externalities.
For simplicity, we assume that these positive eiiies take the form of benefits to society-at-
large, say to non-financial claimants, equal tg B the success state and @tandardized to
zero) in the failure stat®. Examples of positive externalities could be emplemt, innovation,
infrastructure development etc. Importantly,dnnot be monetized by the private firm (the part o
the benefits that can be monetized is already decdun H, the cash flows in the success staig). B
represents the value as assessed by the soctéty leénefits from the firm innovations that cannot
be monetized. The decision makers in the firm waogitre these non-monetizable benefitsiiB

their decision whether or not to innovate since¢hae not part of the profits of the firm.

C. Legal System

The non-financial claimants can resort to the lesyatem to claim compensation for the social
costs Cy and G imposed on society by the firms.. To capture ithia simple manner, we denote
the strength of the legal system by, O <[JA< 1. This is the fraction of the social costs (Z
Ch) that the corporation is held accountable for dihett it is a liability of the corporation. Thus,

ACil] (i = L, H) is the maximum compensation that the4financial claimants are able to recover

“This rules out the possibility that contracts onaivation policy stating their probability of sucseare not possiblelncomplete
contracting is a crucial feature of our model tbaptures the fact that writing and enforcing catgrahat specify probability of
success of innovations are not feasible.

* Without any loss of generality, the riskfree rat@ormalized to 0.

*More generally, let the social costs and the nonetipable benefits in each state he@ B, where | denotes the state.



from the corporate owners through the legal charneln “ideal” legal regime,1[ 1A =1, and the
firm is held responsible for the total costs; @nd ¢ imposed on society. However, in an
extremely poor legal regimel{. = 0), the corporation is not held liable for ariythee social costs,
and the non-financial claimants bear the entir¢ abthe corporation’s activities. In a given legal
system(A that is in place, the extent to which the firmatually made to pay up its liability
ACil] (i = L, H), may further depend on its organizatibform and the availability of assets and
cash in the firm. A firm that is organized as aited liability will have its legal liability limitel to
the extent of cash flows available in the firmtte success state, the firm is liable for the entir
liability, ACy , since H >ACy. However, in the failure state its legal liabilitylimited to L, the
available cash flows.

[ll. Organizational Form and Corporate Taxation

We now consider how the firm’s organizational foaffects the innovation policy it chooses to
pursue. In this section, we assume that the legdém is “ideally strong”, thatisA = 1. In
section Ill, when we analyze the impact of law lne design of taxation and the corporations’
choice of organizational form, we consider the gehease of legal systems of varying
strengths. The case of an “ideal” legal system mssthat the non-financial claimants have
recourse to the legal system to hold the firm &dbk all the social costs, @r Gy. To focus our

analysis to the interesting scenario, we will mideefollowing assumptions.

Assumption I (a) G >L,and (b) G<H.

The assumptiori(a), central to our paper, states that the cashsflb in the low state are
insufficient to meet the social costs @at the non-financial claimants have to bear.sThi
assumption captures scenarios in which the soasiscof particular products and the legal
liability resulting from them exceed the value a@frmorate assets in the states of the world in
which the innovation fails. Examples include pradiability suits mentioned earlier (e.g., ADT,
etc.) where the legal claims exceeded corporatialuev The assumption also subsumes
scenarios of industrial accidents where both thgparation and the society bear large losses.
Examples include large oil spills (e.g., the BhtRBetroleum) and large chemical accidents (e.qg.,
the Union Carbide Bhopal accident).



The assumptiod(b) states that social cost;@nposed in the high state is lower than corporatio
value, H. In other words, the corporation has sigfit assets in place to pay out liability claims i
the high state. This ensures that the corporatemarave an incentive to undertake projects with a
high probability of success. For simplicity, we &et 0 in the remaining analysis. This would
imply that when the innovation fails, a limiteddifity corporation would not be required to pay
any of its legal liability € since its available cash flows L happen to be z&e. now
characterize the socially optimal innovation poliagd compare it to those of an unlimited
liability firm and that of a limited liability firm

A. Social Optimality

The social planner seeks to maximize the welfarallaflaimants, including the nonfinancial
ones, in determining whether an innovation showdirbplemented. If an innovation has
been implemented, and in the state it succeedsatial planner adds up the following: the
cash flows from the project (the benefits that bamonetized) equal to H, social costs &d

non-monetizable benefitsB® If an innovation has been implemented, and in the stdails,

the social planner considers the following: the cash flem the project equal 0 and the social
costs equal C Therefore, the social planner, who considers all soogts@and benefits, as well
as all cash flows to the firm, would choose the innowafi@nd only if its probability of success,

p > p. The cut-off point probability §is given by the following equality:
p.(H-Cy+B)-(1-Rp)C=I

(1+c)
H _CH +B, + CL)

Equation (1) characterizes the cut-off probabiliy such that the innovation should be

P, = (1)
(

implemented whenevegr> p,, where p is the probability that the innovatiowseeds. From

now on we will denoteghe cut-off probability pas the socially optimal innovation policy.
Private firms may deviate from this innovation pglif they are focused on the cash flow

claims of the financial claimants and do not pladequate weight on the social coStsor

18 |n this state, the firm absorbs all the costmjpdses.
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C.L or the non-monetizable benefitsy.BIt should be recognized that the social optimality
condition is independent of the institutional stanes in place: legal structure, tax structure, and
organization structure. However, the relative wesghat a firm may place on its after-tax cash
flows, and the social costs will depend on the daxd legal regimes in place, as well as the
organizational adopted by the private firm andlidbility structure. In the next subsections, we
examine the innovation policy that would be impleted by the private firm as a function of its

organization form characterized by unlimited ligpibnd limited liability.

B. Unlimited Liability

The owners of an unlimited liability corporationcesve the cash flow H if the innovation
succeeds (and have to compensate the social ¢@t$ which happens with probability p but also
face the prospect of losing. Cthe value of legal claims in the low state. Tagsumes that the

corporation owner is personally responsible for file extent of the legal claim¥. Since the
owners are liable, they choose to invespifH - C, ) -(1- p) G > I. Therefore, the unlimited
liability corporation will innovate only when itsiscess probability

p> p,,where

__ (r+c.)
PvTTH -, +C))

(2)

Comparing p, the cut-off probability for the unlimited lialyi firm in equation (2) with g the

socially optimal cut-off probability in equation)(@e find that p, > p,, since the denominator

in equation (2) is smallerConsequently, relative to the socially optimal inatb@n policy an
unlimited liability firm innovates too little. The reasorattihe unlimited liability corporation is
cautious is because it accounts for the potential liabiktiyns via the legal system but does not
account for (or internalize) the non-monetizable b&nBf; to society that its innovation

generates.

C. Limited Liability

1 Thus, here we assume that the aggregate perseatthvof the owners of the firm is sufficient teet these legal claims. See
section6 for a discussion of the case where this assumpticelaxed.
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We now consider the innovation policy of a corpimm@vith limited liability. Similar to the case
of unlimited liability corporations, the owners aflimited liability corporation receive the cash
flow H in case of a successful innovation (and heveompensate the social costs @f) @ith

probability p. However, unlike in an unlimited liaty corporation, the owners of a limited
liability corporation can walk away from the legddims G by non-financial claimants in case of

a failure of an implemented innovation. Therefdine, limited liability firm chooses to innovate if

p(H-C,)> I. Equivalently, the limited liability corporatiominovates whenever the success

probability of its innovatiorm is such thap > p_, where

I
p. = 3
(

H-C))
Comparing p with py , the cutoff probability for the unlimited liali§i firm, we find that the
limited liability corporation innovates more oftéman the unlimited liability corporation. This is
because the limited liability corporation does oonsider the costs Gt imposeson society in
case of a failure of its innovation. Both the unlirditéability firm and the limited liability
corporation fails to consider the positive externaliiee non-monetizable benefits)y Bon
society. To see the social desirability of this innovatiolicg, we compare the expressions for p
in equation (1) and that for, pn equation (3). We find that the limited liability corporation
innovates too often relative to the socially desirable leuvttlefprivate benefit-cost ratio exceeds
the social benefit-cost ratio as characterized by theawoitp condition.

(H -G, - I) >ﬂ
I C,

The condition states that the gain-to-loss ratio of finarat@mholders should be greater than
the benefit-cost of the nonfinancial claimholders. We wilopt the above condition as a

maintained assumption for the rest of the pap&hat is,

(H -Gy _I)

Assumption 2: I

5By
CL

18 The gain to loss ratio can also be balanced thramgappropriate design of limited liability, pattiarly through limitation on
liability or partial liability. This approach is alyzed in section V.
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Thus, while the limited liability corporation innates more than the overly cautious unlimited
liability corporation, it can innovate to an exdesdegree imposing large social costs. Comparing
equations (1), (2), and (3), we obtain the follaywasult.

Proposition 1

For By > 0O, the unlimited liability corporation innovatdsss relative to the socially optimal

level. ForC_> 0, the limited liability corporation innovates methan the unlimited liability
H-C, -1

firm. Under Assumption 2, i.e., fc-n% >%, the limited liability orporation innovates
L

more relative to the socially optimal level

Proof: See Appendix.

The difference in the innovation policy of the unlirditeability firm compared to the socially
optimal innovation policy arises from the fact that phirate unlimited liability firm fails to take
into account the positive externalities (the non-moabte benefits) B on society. This leads to
less innovation on the part of the unlimited liability fimmith respect to the benchmark of social
optimality. The limited liability firm also fails to takiato account the positive externalities (the
non-monetizable benefits)yBon society. In addition, the limited liability firmngres the costs,C

it imposes on society in case of failure. The tratfebBy versus € will determine whether the
limited liability firm will innovate less or more compt to the socially optimal benchmark.
H-C,-1_B

>C—H, the effect of € dominates that of B and the
L

Under Assumption 2, for

limited liability firm innovates more than the socially opsinbenchmark.

So far our analysis has focused on the effects efotiganizational structure on the innovation
policy choices by private firms. We now consider hinse policies are impacted by the two

institutional structures, namely the tax system andeipa structure.

D. The Role of Corporate Taxation

13



In this section, we highlight the role of corporédeation in mitigating the conflict between the
corporate owners and non-financial claimants thaitéd liability enjoins. We show that
corporate taxation affects a corporations’ incentiy innovate by reducing its cash flows from a
successful innovatiol. Therefore, corporate taxation can be viewed apfice that corporations

have to be pay for limited liability.

Corporate taxation introduces an additional clailiéio (the government) to the corporations’
cash flows and hence alters the sharing rule betwes corporate owners and the non-financial

claimholders. Let the corporate tax rate be T. Whwen innovation succeeds, the corporate

owners now only receif¢d —C,, )(1-T). In the failure state, the owners of the limitebility

corporation can walk away from any claims exceedigh flows by non-financial claimants and

do not pay any taxes.
Therefore, in the presence of taxation, the limitabllity corporation chooses to invest if
p(H-C,)(1-T)> |

With corporate taxation, the limited liability camation implements innovations whenever its

success probability > p,, where

H —CHI)(l—T)

Pr = ( (4)
Comparing equation (3) with equation (4)), it canseen that fis greater than, pfor any positive
corporate tax rate T, since the denominator in temu#g4) is smaller than that in equation (3). In
other words, for anyl >0, the firm innovates less relative to the taxlesnario. This incentive to
reduce innovation now can now counterbalance tleentive to increase innovation due to
corporate limited liability. The tax rate, T, cadmeh be chosen such thatip equal to p, the
socially optimal innovation level. Proposition 2achcterizes such an optimal tax rate T*. When
Assumption 2 holds, there is a wedge between thatpr benefit-cost ratio of the financial

claimholders and the social benefit-cost ratiohef mon-financial claimholders. Define this wedge

19 debt is tax deductible, taxation also increabestax advantages of risky debt. A higher delthéncapitabtructure may also
reduce incentives of owners to invest in risky wative projects. This is explored further in Secfid.
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as®, where ® is:

(H _CH_I)
I

b= —i
CL

Assumption 2 implies thatd >0. For any positive tax rat&, this wedge narrows since
H-C,)(1-T)-1 B

—H will be smaller. A tax ratd such that® (T) =0 would

l L

CD(T):(

induce an innovation policy by the limited liabylitorporation that coincides with the socially

optimal innovation policy. Such a tax rafehas a simple characterization.

Proposition 2

For the tax rate of T' :{1— pL[%+1H the innovation policy of the corporation is ideatito

L

the socially optimal innovation policy. This taxed  is increasing in® (the wedge between the

private benefit-cost ratio of the financial claimtiers and the social benefit-cost ratio of the non-

financial claimholders) and CThis tax rateT” is decreasing in pand By .

Proof: See Appendix.

Policy remarks: The optimal rate of taxation T* applied to the fifmoin the successful state
alters theex anteinnovation incentives of limited liability corporations be in line with
social optimality. The role of taxation can be viemia the same manner as the government
taking claims in the private firms in the current fical crisis. The government, in exchange
for bailing out failing financial institutions, is knowtn have taken equity-like claims, such as
preferred stock and warrants, as a mechanism payreg the tax payer. In this respect, we
wish to make two observations. First, taxation offipable states works in a fashion similar to
holding equity or warrants in the private firms insatting ofex postresolution of crisis.
Second, corporate taxation hasanteincentive effects, since as we show, it can plagiain
realigning the incentives of private firms with theads of the government. Interestingly,
taxation plays such a role even in good times, afi@aiaquity claims in the bailout schemes,

it does not entail voting rights for the governmeftus, incentives are realigned in the right
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way without mandating specific innovation levels thgh invasive regulation.

IV. Law and Organizational Form

In this section, we highlight the role of legal strengthaltering the sharing rule between firm
owners and other stakeholders. We assumed anliadddegal system”)(= 1) in the previous
section. We now analyze the general case of a kgiem A,0<A<1, in the embedding
economy. In particular, we will characterized thgpooate innovation policies and the optimal tax
structure as a function of the legal system

A. Social Optimality

Since the social planner seeks to maximize the welfiaadl claimants, any payoffs that the non-
financial claimants receive through the legal structueesanply transfers and do not affect the
optimality of the social planners’ problem. Thedégtructure impacts the social planner’s
problem only through the corporation’s innovation cheiadich in turn may be influenced by
the payoffs to nonfinancial claimholders. Thus, the sgc@timal innovation policy is the same
as before and all projects with probability of success,pp should be accepted wherggpgiven

by the following equality.

R(H-G,+B)-(1-p) G=1
_ C +|
T H -C,+B +CQ

Ps %)

B. Unlimited Liability

The owners of an unlimited liability firm now fatee prospect of gainingH —-C,A) in the
case of a successful innovation but also face thepea of losin@, A, the value of legal
claims in the case of a failed innovation. Since the owaerdiable, they choose to innovate
whenever p(H-C,A)-(1- p) GA > I. Therefore, the unlimited liability firm implements

all innovations that have a success probabiliyg (1), where
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AC, +1

A)= 6
Pu(4) H-C,A+CA ©)

From equation (2) of section Ill Bp, > p, for A =1.01 As A increases, pincreases and hence
the corporation’s innovation policy becomes morasaovative. Similarly asl decreases, the
legal system weakens and the innovation incentbexme more aggressive. Therefore, for a
particular level of legal strength) = A", the corporation’s innovation policy is identidal the
socially optimal innovation policy. This level dégal strength) A, is given by

AC +1 _ C +I
H-4(C.-Q) H-G,+B+Q

For legal regimes weaker than this specified leVelp, (L) < p, the unlimited liability firms will
innovate more aggressively than the socially odtimeel. To the extent the limited liability form

serves to make the innovation policy more aggresshere would then be no role for limited

liability in case when the legal system is wéailc /1*) . We note this observation below.

Lemma 1 For alll] Ag[o,/]*], pv (A) < p, the unlimited liability firm innovates more

aggressively than the socially optimal level.

C. Limited Liability

We now consider the innovation policy of a corpmmatvith limited liability. Similar to the case
of unlimited liability corporations, the owners aflimited liability corporation face thgrospect

of gaining (H —-C,, 1) in case of a successful innovation. However,keniin unlimited liability

corporations, the owners of a limited liability corporateam walk away from any claims by non-

financial claimants in case of innovation failure. Hiere, the limited liability corporation chooses

to innovate whenever the success probabiltfH —C,A)> 1. Thus, the limited liability

corporation implements all innovations with sucqastpabilityp > p. ()I) , Where

p.(1) :H—l—CH)I (7)
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Proposition 3

The increased incentive to innovate due to limitablility represented b)( Py (A)- R, ()I)) is

an increasing function of the legsttength /.

Proof: See Appendix.

To see the above result note that, similar to tim@vation policy of an unlimited liakiy firm

(pN ()I)) the innovation policy of the limited liability fin also gets progressively more
conservative as legal strength increases. Howawdike the unlimited liability firm, this
increased caution arises only from the lost claimghe good state()lCH) and not from any
higher losses in the low state. Thus the diffeeebetween the relative incentives to innovate

increases as legal strength increases. Figurenimauzes the innovation policies of the

unlimited liability and limited liability firms.

V. Law and Corporate Taxation

We now proceed to examine the role of law in tr@geof corporate tax and the equilibrium social

impact of corporations. To do so, we endogenizetiporations’ choice of organizational form.

A. The Corporation’s Choice of Organization Form

Firm owners benefit from limited liability as itlavs them to walk away from the soca@ists
they impose in excess of the corporation cash fl@esresponding to the low state in the model
considered). However, in the presence of corpdeatation, this benefit comes at a prickn
this subsection, we consider the corporation’s ahaf organizational forngiven the above
tradeoff. In a regime with legal strengtih. and corporate tax T, the owners of a limited ligbi
corporation receive Hj(1 - T) when the innovation succeeds and O in Itve state, where

H(A)=(H-AC,).
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Therefore, the value of a limited liability corptioa is

V, = j [H(A)(@-T) p-1] dpn

where p, (4,T) =

|
H(1)1-T)
As in the case of a limited liability corporatiamyners of an unlimited liability corporation receiv

H (M) in the success state but now also pi in the failure state. Therefore, the value of an

unlimited liability corporation is

1
vN:j

Pn (/‘)

[H(4) p-AC (1- P~ 1] dp where p, (A):I—|I(;)—1CALCL

Consequently, a corporation will choose to be #daliability corporation ifV, >V, . This leads to

the following equivalent condition:

HOA)HA)-1Y _ [HA)a-T)-1T

H(A)+C A (1-T)

(8)
The following proposition arises from an investigatof this condition.

Proposition 4
For each’ 4, there exists a tax rat€, such that a corporation is indifferehgtween remaining
an unlimited liability organization and choosindimited liability organizational form. For all tax

rates lower thaf , the corporation will choose to be a limited liilgiorganization. Further (1)

is an increasing function of the legal strengthin theeconomy.

Proof: See Appendix.

The tax rateT (1) at which corporations are indifferent between thie brganizational forms is a
function ofthe strength of the legal regimeThis isbecause of the benefits to limiteability
is a function othe strength of the legal regime As the strength of the legal regime increases,

the threat of being held responsible for negative exterrsaliiereases. Limited liability thus
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provides greater benefits now and consequentlyocatipns are willing to pay a higher tax and yet
opt for limited liability. Thus the benefits of lited liability increase as legal strength increases
the extreme scenario of poor legal strength=(0), the corporation derives no benefits from
limited liability. Therefore,only for a corporate tax rate of O the corporationngifferent
between the organizational forms, i.€.,(1 = 0) = 0; for any positive tax rate, given poor legal
strength { = 0), the firm prefers to be an unlimited liability orgaation, i.e.,T (1 = 0) > 0.
More generally, the tax rate at which the corporatsoimdifferent between the two organizational

forms T (%) is increasing with the legal strength,

B. Design of Corporate Taxation

Having specified a condition that captures the corpordticmsice of organization form as a

response to the legal structure and corporate taxationaw@awn proceed to solve for the tax

rate that maximizes social welfare. For an economylegal strengtii > A", the tax rate has to
accomplish two objectives: (1) The tax rate has to pewntentives for the firm to adopt a
limited liability organizational form, i.e., it has to bkewer than T(l) (as stated in
Proposition(4)), and (2) The optimal tax rate wouddatle to induce the limited liability firm
to innovate according to the socially optimal innovation potjtven by equation (5) (i.e., align
the innovation policy of the limited liability firm’s innovatn policy with the socially optimal
innovation policy). Before we prove that such a td® exists, it is useful to note an important

implication of our framework.

Proposition 5 The socially optimal tax rate(¥), that induces the limited liabilitfirm to
innovate according to the socially optimal innoeatipolicy, is a decreasing function of the legal

strength /.

Proof: See Appendix.
The socially optimal tax rat&y(4), that would induce the socially optimal innovatiowele is
decreasing with the legal strength. This result feidrom the ability of the legal regime to

hold the firm responsible for negative externalities indbed state. Having chosen a limited

liability organizational form, a corporation is less likébyfollow an overly aggressive innovation

20



policy in better legal regimes since the corporastands to lose more from lawsuits in the good
state. The required corporate taxation needediga #te interests of the financial and the non-
financial claimants is hence lower. In other worldsy and taxes act as potential substitute
instruments for the social planner, whose probleennew conside?® In other words, the tax
penalty that needs to be imposed on the limitdallitia firms to curb their excessivimnovation

(compared to the socially optimal benchmark) is senaill a stronger (highdr) legal system.

As a final issue, we just need to check that thekpoptimal tax ratéls(1) is indeed lower than the
tax rate that makes firms indifferent between the two orgéional forms. Formally, the social
planner would choose a tax rate to maximize socialanelas defined in Section I1I1A) over all

viable tax rates subject the following conditions. As wewe discussed earlier, the condition,

T<T,is necessary such that the firms would optimallyoskahe limited liability organizational

form. The second condition is that projects be viabid hence taxes not be onerous; that is,

T< {1—'—}. If this condition is violated, the limited lialiy} firms would never

H (1)
innovate, and the project is not viable. In otherds, the social planner’s design of the

optimal tax rate can be characterized as follows.
1
S =max [[(H-C,+B,) p- G( - 9~ I de
P
suchthaff <Tand T< |1-——
H ()
The following proposition summarizes the choiceafporate taxation.

Proposition 6

The optimal corporate tax rate depends/othe strength of the legal regime. For dlk A" the

optimal tax rate is zero and unlimited liabilityrfis do not under invest. For all > A", where

20 Law and taxes, however, might not be substitutessi since corporations’ choices respond to thal lenvironment. For
example, when law is weak, a corporation will nlebase limited liability form for any tax rate greathan 0, thus taxes cannot
be increased to compensate for poor legal regil@essequently, this argument for the inability teellaw and taxes as
substitutes is not because tax enforcement isctifumof legal strength.
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the excessive innovation problem associated witlidd liability exists, the optimal tax rate is
equal to the socially desirable tax rate (analogtm®&roposition 2) and inducasnovation at

the socially optimal level.

Proof: See Appendix.

The proposition above states that, for strong IetaictureA >[1 1°) the tax rate can be set to
the socially desirable tax rate; corporations will still aptlfmited liability and innovate at the
socially optimal levels. The outcomes of organizatior@mf and corporate taxation can
therefore be grouped into two distinct regions basedegal strength. The first region is
characterized by weak legal strengthis region corresponds to the region where<(] 1~ in
Figure 2. Here there is no need for corporate taxafibe second is a region of limited liability
and corporate taxation where the socially optimal wation policy is observed. This occurs in
stronger legal regimes &1 1"). It is interesting to note that the optimal corporaterae, when
greater than 0, is decreasing with the legal reginmaveier, in countries with very weak legal
regimes the optimal tax rate is 0.

C. Social Impact

It is often suggested that corporations are resptngor social harm and that they do not
internalize externalities on society. However, weettlle perspective of the social planner who
focuses on the optimal tradeoff between the negatnck positive external ties of corporate
activities. In this section, we investigate the equilior social impact in different legal structures.
Based on the results in the previous subsectionknow that the socially optimal innovation

policy is achieved when legal strength is aboVésee proposition 5). For alld <A", the

socialwelfare is lower because of too much innovation.

Proposition 7 Social welfare is increasing with legal strengti &l A < A" and at its maximal
level fori > 1"

Proof: See Appendix.

This follows from noting that when legal structures atrong (i.e.4 > 1), taxation can be
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used to align the interests of financial and non-finangraups and consequently the social

welfareis maximized. For weak legal regimeb< A™, limited liability and taxes do not play
arole. It is also interesting to note that the negative exterrsaliposed are also higher with
better legal strength. These are, of course, interadtiye¢he corporation through courts but this
might shed light on why there exists an anti-corporation sentimven in countries such as the
United States. By simply having a greater number of das¢sppear before courts, the negative
externalities are also more publicized. The positive ealities are less visible and are precisely

the benefits that poor legal regimes give up.

VI. Extensions

In this section, we discuss some issues related to thalcanalysis of the paper that have been
ignored in the basic models thus far. We begin withithpact of personal wealth on the results
outlined in the paper.

A. Personal Wealth

In this subsection we highlight the impact of the owners’ wealtithe benefits and costs of
limited liability. Wealth constraints at the corporation owtevel can reduce the effective
liability of unlimited liability corporations. For example, porate owners who have no personal
wealth are automatically liable for only the corporatiocash flows. More specifically, if the

owners combined personal W is such that:
0<W<QG}4, 9)
the costs that the unlimited liability corporation in@izes is now not Ci but only W 2*

Therefore, the benefits of opting for limited liblyi decrease as corporate owners l@ss
wealthy. Therefore, the tax rateat which the firm owner is indifferent between remaining as
an unlimited liability organizational form and the limited lialyilibrganizational form is
declining in W. Hence, poorer owners are more likelydgmain as unlimited liability firms.

Effectively then, deficiencies in personal wealth limit thgaleliability and reduce the benefits

21 The use of non-pecuniary forms of punishment,hsagimprisonment, to hold the firm owners respaesivould, however,
reduce the importance of personal wealth.
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of corporate limited liability. Further, it can be adleom (9) that, for a given W, the constraint
on personal wealth is less likely to be relevant in wedd@gal regimes. Thus, the effect of
personal wealth in determining the choice betweeridainor unlimited liability is lower in weaker
legal regimes.

B. Limitation of Liability: Generalization

In our modelf, the strength of the legal system determines the fractitmed$ocial costs {and

C. accountable to the firms. ThusCiTl (i = L, H) is the maximum compensation that the non-
financial claimants are able to recover from the @@ owners through the legal channel. We
have also assumed that the strength of the legal syst@mir( place is exogenously given.
However, the extent to which the firm is actually obligategag up its liabilityAC;1 (i = L, H)
may further depend on its organizational form andateglability of assets and cash in the firm.
The firm, that is organized as a limited liability corporatiwill have its legal liability limited to
the extent of cash flows available in the firm. In ourecdise firm is liable for the entire liability,
ACy , since H >ACy. However, in the failure state its legal liability is limitedtbe available
cash flows which was assumed to be equal to zero. ®mttier hand, an unlimited liability
organization in the same economy would be held liable@prin the good state aridC, in the
failure state.

These specifications of the two organizational forms lwarthought of two particular ways of
defining liability for firms depending on their choice@fanizational form. More generally, the
social planner can assign to a particular organizatioorah fa liability structure defined as
follows: [fuCy, fLC.]. Here the firm is responsible for a liabilityGy in the success state and
fLCL in the failure state. More importantly, the social planc&n set the fractionsy fand f_
different from A, the legal strength in the economy (i.e.#f A, fL # A, fy # fL ). The social
planner can choosey(f.) pairs optimally such that the firm operating in thagamizational form

would pursue an innovation policy consistent with somdimality.

Some special cases of the above general definition aétion of liability is of particular interest.

In any given system, fy= f .= A, simply represents the unlimited liability organizationahfo
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that we have discussed in the earlier parts op#per (Sections IV and V). Similarlyy £ A
and f= 0, corresponds to the limited liability organizatd form, with the attendant corporate
taxation of T In Proposition 6 we show that, given this liabilggructure and the corporate tax
rate Ts, the firm would innovate at the socially optimal ébvinterestingly, the reader can verify
that the firm with the liability structurg;& (A + Tg) would also innovate at the socially optimal
level. Instead of using taxation to curb the aggjkesinnovation policy of the limited liability
firm, the social planner can use a more punitigbility structure to restrain the limited liability
firm so that it innovates at the socially optimayél. Using the extent of liability,& (A + Tg) >

A, corresponds to a legal system in which punitieendges are imposed on firms that may
exceed the realized social costs in the succeskdtd. This is similar to double taxation in the
profitable state, which can be thought of the potdémited liability enjoyed by the firm in the
failure state.

Now consider the liability structure, Oy K A, and f= 0. In this case, in addition to the
conventional limitation of liability in the failuretate, the firm’s liability in the successful sté
capped at{Cy which is less thanACy, Examples of such a limitation of liabilities woulsk
appropriate in industries where the social berfBfi) is so large such that Assumption 2 (Section
I11.C) is violated. When Assumption 2 is violatede limited liability firm no longer overinvests,
but actually becomes unduly conservative and intesviess than the socially optimal level. The
limitation of liability in the profitable state (iaddition to the limited liability in the failurdate)
can be thought of as an added inducement to mevérth toward the socially optimal policy.
For example, the Price-Anderson Act (public law28®) limits liability from nuclear accidents

(see footnote 4 for details).

Another important case of limitation of liabilitg suggested by our result in section V (B), that i
a legal regimei = A7, the unlimited liability firm would innovate at thedally optimal level.

As mentioned earlier, the low level of liabilitiesrditited to the firm in a weak legal regime
makes up for the fact that it ignoreg,Bhe non-monetizable social benefits. This opendap t
possibility that the social planner can hold the finmasponsible for a fraction f of the social
costs which is lower than the fractiahof the social costs that would be attributed to the firm

by the legal system in place. The objective of purssua a lenient liability structure would be
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to induce firms to pursue a more aggressive inmongtolicy, consistent with social optimality.

Consider the following liability structure in an econy with legal strength: f; = f. =4~ < A.
In other words, the corporation is held responsible fdy a fraction f of the costs it imposes,

such that

C +1 (1) fC, +1

H-C.vB -G " TH-IGY I o

Ps

Under this liability structure, when f is chosen agquation (10), the innovation policy of the
firm will be equal to the socially optimal level. Thenovation policy in the limited liability
firm is too conservative because the owners considgrtbe costs they impose on society and
not the benefits. In the proposed liability structure the’éinmcentives to innovate are realigned
with social optimality by limiting its liability to only a fractiof (as optimally set in equation 10)

of the social costs in both the success and failure sihtkes world.

C. Heterogeneous Firms

Finally, we discuss the impact of enriching our framewimdm the case of a representative
corporation to that of heterogeneous corporations.sbe&lly optimal innovation policy can be
characterized as (for a single corporation economy)

(i) =Gl

: H-C, (i)+B, (i)+C_(i)

Consider an economy with multiple technologies and aime&s for innovation based tax

deductions P (e.g., depreciation). Consistent with observed tax catpatax systems, the
economy can then be characterized by a uniform cagtaa code with constant tax rates but
deductions varying across secttrdhe tax-induced optimal innovation policy for the limited

liability corporation is then:

p(H -G ()-T(H-D))>1-
_ ! < |
PR —c, (N](1-T)+TD (M, -, ())(1-T)

(11)

22 5ee John, Senbet and and Sundaram (1993) orhete/the tax code should be uniform.
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From (11), it can be seen that the limited liapibrporations innovates more in the presencexof ta
deductions. The increased innovation level can bewompared to that of the socially optimal

level to get
| _ I +C, (i)
[H,-C,(i)](1-T)+TD  H,-C, (i)+B, (i)+C_(i)
T(H -G ()-D) _1- | (H -G, (i) +B, (i)+G (i))
H, -C, (i) (1+c (i))H,

Proposition 2 can now be stated in an alternatwe ffor the corporation/sector specific case;

—

12)

namely that there exists a uniform corporate téx Taand a corporation-specific depreciation

deduction Dthat replicates the corporation-specific sociafiyimal tax rate (J(i)).

Ts(i):T(Hi—i'(i)-D):T(l L] (13)

i Hi _CH (I)

it is also clear that Dis unique for a given T, and vice-versa. Thus, dagiven uniform
corporate tax rate T, there exists a socially ogtioorporation/sector-specific depreciation rate
that replicates the socially optimal tax rate. §hthe design of uniform corporate tax system calls
for an economy-wide T that is at least equal to Mgy (for all i) and setting the corresponding

corporation-sector specific deductiontbat satisfies

D, (i) =[H,-C, (i)]['—i_s(i)] (14)

This expression also sheds light on the social anpé an observed and much analyzed tax
deduction - that due to debt. While the deductibfieature encourages investments, debt also has
an associated underinvestment incentive in theepoesof the stockholder-bondholder conflict
(Myers, 1977). To the extent that debt controlestment, it curtails the overinvestment effect of

corporate limited liability, thus requiring a lowtx rate.

Consequently, to the extent higher debt is assmstiaiith a conservative investment policy, tax
deductions based on debt are only consistent hlptesented framework. We however note that
although the underinvestment problem due to debtois well known (see Berger and Ofek

(1997) for supporting evidence) and might also leeendlifficult to constrain through covenants, the
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importance of this underinvestment effect due tbtdaight differ in magnitude from the
overinvestment effect of limited liabili? To the extent these two effects are comparabig, th
might provide a rationale for why a random secutiigt has a payoff structure resembling a loan

is provided tax shields.

Finally, the paper also shows that the conflictwsein various financial claimholders
(bondholders and equityholders) can help aligninterests of the corporate owners and the non-
financial claimants. To this end, the paper jussifa feature of corporate taxation that has often
been questioned tax deductibility of debt. Althotlgé consequences of the tax advantage of debt
over equity have been studied widely in financiedremics, the rationale for it seems to have
received little attention. Why would the taxing lzarity grant tax advantage to one type of claims
over others? Is it optimal, in any sense, for thaa planner to selectivelgncourage the use of
claims with the pay-off structure of debt? In thagppr, we provide a rationale as to why it may
make sense from the perspective of social optimalityntme@rage corporations to use external
claims with the debt pay-off structure. By providimgentives to issue debt, the conflict between

shareholders and the non-financial claimants are egtffic

VII. Legal Systems and Taxes on Corporate Form: SomStylized Facts

In this section, we provide some stylized facts #natconsistent with one of the predictions of the
model, i.e., the negative relationship between tiemngth of the legal system and the degree of the
entity level taxation of the corporate form (as charatd by Proposition 5). We utilize two main
data sources for this purpose. We use data from Dyarla porta, Lopez-Silanes and Shleifer
(2003) on the efficiency of courts. We utilize fouffetent measures of judicial efficiency in
business disputes, especially in the absence of f@onalacts. We use them to proxy for the ease
with which non-financial stakeholders can resort te tegal channel for any negative

externalities imposed on them.

The first measure captures the extent to which theé $ggtem is honest and uncorrupt (hon_unc).

Z see Myers (1977) for a discussion of under investme

24 The impact of financing decisions on the claimsofifinancial claimholders has also been examinédtman (1984), Fama
(2985) and Cornell and Shapiro (1986). Howeveouioknowledge, ours is the first paper to exantieerble of corporate taxes and
organizational form in aligning the interests ohffmancial claimants and financial owners.
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The second measure captures how affordable thedggiem is (affordable); the third deals with
whether the court system is consistent (consistamd) the fourth measures the extent of public
confidence in the legal system (confidence). Wanadize each of these measures to derive a
measure between 0 and 1 and then create an in&8&XAL) that adds these four measures (legal
strength) for 44 different countries. The index hasiean value of 2.2, with a minimum value of

1.57 and a maximum value of 3.32.

We then utilize tax information from the data colegiby La Porta, Lopez-Silanes, Shleifer and
Vishny (1999, henceforth LLSV). LLSV (1999) havenguiled data on the personal taxes on
capital gains and corporate payouts, which allowtausneasure the effective tax penalty to
corporate form of organization. Assuming that coap® income is taxed nominally at the same
rate as other forms of business income (e.g., pahimeincome), we can compute the effective tax
disadvantage of corporate form based on persoxes tan corporate payouts versus capital gains. .
To compute this tax disadvantage, we simply use aftnamation of the variable in LLSV(1999).
The variable used by LLSV is a ratio of post-tax incona tine gets from a pre-tax dollar paid
out by corporations to the income that one gets frareaax dollar of capital gains (RATI®).

We define tax disadvantage of limited liability to be TAISADV =1 - RATIO.

Using the data available for the 32 countries, we @lamady make some observations that are
consistent with our framework. First, there is a disttagt disadvantage on corporate payouts,
and the average value for the TAXDISADV is 20%. We nowceed to check if the tax
disadvantage is indeed lower in stronger legahmegi The correlation between our index of legal
strength and the tax disadvantage is -8°18s an indicator of the economic importance of this
variable, it is useful to note that the coefficient ondivé status variable is also -0.17. That civil
law countries have a lower tax disadvantage is also stiegein its own right. To the extent that
the governments in civil law countries use other mechartismistain a more stakeholder oriented

society, such lower tax disadvantages are consistent.

% For moredetails, see La Porta, Lopez-Silanes, Shleiferéiskny (2000). Note that in the construction ofthi
variable (RATIO), the authors have taken into agtamputation taxes.

26 While we do not conduct a formal empirical anadysi preliminary regressiapf the tax disadvantage on
this index (LEGAL), civil law status and GDP, theefficient on legal strength (LEGAL) is -0.17, and
significant at the 10% leveh limitation of this regression is the use of od§ observations. The R-squared
is 25%.
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To check which aspect of the legal strength is momgortant, we also check the correlation
between the tax disadvantage (TAXDISADV) and eaicthe four legal measures. We find that
in each case the correlation between the tax disadge (TAXDISADV) and the measure is
negative: -0.02 (for confidence), -0.07 (for horestl uncorrupt), -0.10 (for consistent) and -0.30
(for affordable). Although these results are onlggestive, and hence presented as stylized

facts, they are consistent with one of our cemtsllilts (Proposition 5) and thus the framework.

We now deviate from an investigation of law to figrt shed light on our conjecture - that corporate
taxes play a role in mitigating conflict betweenadholders and other stakeholders. We
characterize two conditions when such conflictikely to be higher. The first deals with the
accounting standards in the country. In the abseht¢egh standards that force firms to reveal
their activities, such conflicts are more likelyhus, if taxes indeed play a mitigatingle, we
would expect a higher tax rate when accountingdstals are weak. Indeed, tberrelation
between the tax disadvantage and accounting st@smdamegative (-0.06). The second deals
with diversity in the population. Since conflicteedikely to arise as the number of groups in the
community increase, we attempt to proxy for theeptil conflicts with a variable that captures
ethnic fractionalization. Ethnic fractionalizatisscomputed as one minus the Herfindahl index
of ethnic group shares. This calculation considkes probability that two persons, randomly
chosen, from a population belong to different ggukgain, wefind that the taxes are lower in a
more uniform society, with a positive correlation a2@ between ethnic fractionalization and the
tax disadvantage. In sum, we document evidencestigdests that taxes, indeed, play a role in

mitigating the conflict between shareholders andrattekeholders.

VIIl. Conclusions

When firms impose externalities on society at largelebal structure and the organization form
alter the sharing rule between the owners of a catipor and the non-financial claimants. The
sharing rule, in turn, affects the externalities imposeddrgarations on the society at large. In
strong legal regimes, unlimited liability may discaygannovation relative to the socially desirable
level. Limited liability, however, might be accompaniag excessive innovation. In the presence
of limited liability, we show that corporate taxation plags important role in aligning the

interests of non-financial claimholders and the owrméra limited liability corporation by reducing
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corporation cash flows in profitable states.

Thus, taxes can be viewed as the price to payirfotet liability, and corporations trade off the
benefits of limited liability with the potential sts of taxation in choosing their organizational
forms. This, in turn, provides a rationale for #hastence of corporate taxation. Such a rationale
was part of the legislative debate over the intobidn of the tax in 1909. As Avi-Yonah (2004)

points out, Senator Cummins, an opponent of thpqse tax stated that:

If this tax is intended not to create a revenud,ititiis intended for the purpose of supervising
and regulating corporations, that is quite a difat proposition. | should like to know before we
get through with this whether it is proposed throtigis tax to impose supervisory regulation upon

all the corporations of the United States...

Our solution has implications for the current debatéh® mechanisms used for the resolution
of the current financial crisis. The role of taxatiman be viewed in the same manner as the
government taking claims in the private firms. Thevgrnment, in exchange for bailing out
failing financial institutions, is known to have takenquity-like claims, such as preferred
stock and warrants, as a mechanism for repayingath@ayer. In this respect, we note that
corporate taxation plays two roles. First, taxatmiprofitable states works in a fashion
similar to the government holding non-voting equity warrants in the private firms in a
setting ofex postresolution of crisis. Second, corporate taxatiasex anteincentive effects,
since as we show, it can play a role in realigningiticentives of private firms with the goals
of the government. Thus, incentives are realignettié right way without mandating specific

innovation levels through invasive regulation.

Finally, we highlight the importance of the legal iregs when corporations choose their
organization form. In this analysis, we focus on rible of law in the design of corporate tax
and the equilibrium social impact of corporations byagenizing the choice of organizational
form. This enables us to generate cross countrypadsons in tax rates and the social costs
imposed by corporations. We show that low corporaterases prevail in environments with
strong legal protection, whereas countries with poor legattsires, on an average, have higher

corporate tax rates. The rationale for taxation in thipapuld imply a stand against the repeal
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of double taxation through corporations. In additithis view of taxation presents an interesting
ingredient in analyzing social implications whemtrsies compete for innovation and investment
based on corporate taxes. An interesting questiorartalyze is the social impact of tax
competition between countries that differ in thegal strengths.

In the main model of this paper we have assumedtibatrength of the legal systei) i an
economy is exogenously given, and the optimaltursins are designed using taxation and
organizational forms as the ingredients. Goingbeythe conventional liability structures (limited
and unlimited liability), we analyze the generabliity structures in which firms are only held
accountable for the part of the social costs tretasigned to them by the legal system. This opens

up other interesting possibilities in which theiabplanner can discriminate among industries
based on the positive external ties that they geéaeBuch differential limits of liability already
exist in practice. For instance, the Price-Ander&ot (Public Law 85-256) limits liability from
nuclear accidents. In addition to providing a mehliability structures, the social planner can
also optimally choose, as an additional instrumtixet strength of the legal enforcemejt (
Although our framework is general enough to allewdn analysis of institutional design in

which A is endogenously chosen by the social planner, auabk is left for future research.
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Appendix: Proofs

Proposition 1

A straightforward comparison of the relevant cdtpsbbabilities in equations (1),

(2), and (3), implies the results.

Proposition 2

Equating p in equation (4) to in equation (1) and simplifying yields the giverpeassion for
the optimal tax ratél . The comparative statics results with respect topC and By follows
readily from the form of the expression fér. Rearranging the derivation @f , we can also see

that T" = p, @. It follows thatT" is increasing i .

Proposition 3

From the expression fog ) in equation (6) and 1) in equation (7) we can rewrite

AC, + X
A) =
Py (1) Z+CJ
and
X
pL(/\)=3

where X =1and Z = (H - €4). SinceC_ 4 >0, p, (A) is higher thamp_(1). Similarly,

sinceC, 1 is increasing in, [py (A) - p.(A)] is an increasing in.

Proposition 4

HHEA)-1)

H(A)+CA =

When T= 0, the right hand side of inequality (8iisply (H (1) -12) >
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T :1—ﬁ, the right hand side is 0. To see how the rightdhside of (8) changes with the

tax rate, consider the partial derivative thatdsel
-
1-T

Thus, for al(1-T) H(A) > I, the right hand side is decreasing in T. Si(flceT) H (1) > 1 (or

else the project would not be viable), as the & increases, the condition is less likely to hold
b
H (1)

thechoice of limited or unlimited liability.

and there exists an interior raecT < 1- such that the corporation is indifferent between

Proposition 5

The socially optimal tax rafg; (L) is an increasing function of{pp.), the difference between the
socially optimal innovation policy and the innovation pplaf the limited liability corporation.
Since pis independent of 2 and p is increasing ik, (ps- p.) is decreasing ifk. Therefore,

the socially optimal tax ratesTA) is a decreasing i

Proposition 6

At 2 =047, pv () = ps. Since R is increasing with A, p, > psfor alll] A >0 A" Also, the
value of a firm is higher as its optimal innovationipgl given by p, is lower. Thus, the firm
would prefer all rules such that their optimal inntoma policy will be less thanyp Since pis less
than g for all) 2 >0 17, the optimal tax policy will be implementable. Foi <[] 1", there is no

conservatism in innovation problem and hence nofoolimited liability in our framework.

Proposition 7

From Figures 1, 2, and Proposition 6, we have tleafiims would choose to stay as

unlimited liability firms for all A <A". As/ increasesp, (A) increases, getting

closer and closer tps, and hence welfare increases withFor 1 > 1", given
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the socially optimal tax ratds (L), firms choose the limited liability
organizational form and innovate at the socially optirelel, attaining the

maximum level of welfare.
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