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Section 1:  Introduction  

 

Models of endogenous technical progress are an important tool for understanding the role of 

intellectual property rights (IPRs) in determining the rate of economic growth.  Following the 

seminal contributions of Romer (1990), Aghion and Howitt (1992) and Grossman and Helpman 

(1991), this literature has been built around the notion that IPRs provide innovators with a stream 

of monopoly profits that serve to motivate private actors to undertake costly research activities.  

While much of this literature assumes perfect protection of IPRs in the form of “infinitely-lived” 

patents, an important strand of this research allows for incomplete or insecure IPRs.   

 One strand of the literature on IPRs and growth considers how the public enforcement of 

intellectual property rights affect innovation and welfare.  In an open economy North-South 

model, Helpman (1993) shows that stronger IPR protection both increases the rate of innovation 

and distorts consumption decisions due to the influence of monopolist market power.  As a 

result, incomplete IPR protection is welfare maximizing.  In a similar model, Kwan and Lai 

(2003) derive an explicit expression optimal strength of IPRs in a closed economy.  O’Donoghue 

and Zweimueller (2004) use a quality-ladder model of endogenous growth to consider optimal 

patent design, including patentability and leading breadth.  Grossman and Lai (2004) consider 

why the optimal IPR regime, as characterized by the length and strength of patent protection, 

might differ across countries in the global economy.  

While the papers cited above treat IPR protection as a function of the public sector, recent 

contributions by Dinopoulos and Syropoulos (2007) and Eicher and Garcia-Peñalosa (2007) 

endogenize the strength of IPRs by assuming that de facto IPRs depend on the level of private 

resources devoted to IPR enforcement.  While both papers recognize the critical role that private 
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actors play in initiating and pursuing actions to defend their intellectual property, they reach very 

different conclusions regarding the benefits of private IPR enforcement.   

Dinopoulos and Syropoulos (2007) model the private IPR enforcement as activity that 

deters innovation and prolongs the duration of monopoly power.  They develop a Schumpeterian, 

quality-ladder model in which current patent holders are threatened with replacement by 

researchers who are attempting to develop a higher quality variety of their good.  To protect their 

rents, patent holders devote resources to litigation and lobbying, which reduces the instantaneous 

probability of successful innovation.  Because it serves to block the next round of innovation, 

private IPR enforcement reduces the rate of innovation and growth.   

In contrast, Eicher and Garcia-Peñalosa (2007) assume private IPR enforcement deters 

imitation rather than innovation, and thereby increases the profit flow of the monopolist.  They 

investigate endogenous IPRs in an expanding varieties innovation model, in which new 

innovations complement rather than replace previous patent holders.  In their model, then, the 

profit flows of current patent holders are reduced by the prospect of imitation.  The devotion of 

resources to private IPR enforcement reduces the probability of imitation, which raises the 

expected return to innovation and with it the rate of economic growth.  As a result, private IPR 

enforcement efforts is a growth-promoting activity.    

We contribute to this literature by developing a Schumpeterian model that incorporates 

two threats to the rents of current patent holders, replacement by a successful innovator and loss 

of current market share to imitators.  The patent holders can engage rent protection by expending 

private resources on IPR enforcement, for example by hiring lawyers to engage in litigation or 

lobbyists to influence policy outcomes.  An incremental increase in the intensity of rent 

protection has two effects on the incentive to engage in research.  The research cost effect refers 
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to the idea that, as in Dinopoulos and Syropoulos, rent protection increases the research difficulty 

in the next R&D race, increasing the cost of research.  The market size effect, as in Eicher and 

Garcia-Peñalosa, private IPR enforcement increased rent protection lowers the share of the 

market lost to imitators, and thereby raises the reward for successful innovation.   

Because rent protection increases both the cost and expected returns to innovation, it may 

increase or decrease the equilibrium  rate of innovation and growth.  The primary contribution of 

the paper is to show that the relative strength of these two effects depends on the strength of 

public IPR protection and does so in a non-linear fashion.  In particular we find public and 

private IPR protection are substitutes.  As a result, rent protection tends increase the rate of 

growth when public IPR enforcement is relatively weak.  However, if public IPR enforcement is 

below a particular threshold, the return to research is too low to generate positive rates of 

innovation.  In this case, rent protection has no impact on economic growth and unambiguously 

decreases social welfare.   

We also consider how private IPR enforcement affects central policy issues related to 

innovation and growth.  Like Helpman (1993) and the related literature much, our model 

suggests that public IPR enforcement involves a trade-off between static consumption gains and 

dynamic gains in the form of more rapid economic growth.  However, unlike, we find that the 

dynamic welfare effects dominate, such that perfect public IPR protection is welfare maximizing, 

a result that hinges on the gap between the social and private discount rates on the returns to 

innovation.  This finding suggests that future work on the optimal design of IPR regimes ought 

to account for how private legal activity responds to changes in public IPR protection.   

Our paper also contributes to the larger debate regarding the role of law in economic 

growth.  To a large extent this literature tends to stress the positive role of public sector legal 
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activity and the negative role of private legal actions.  Thus, economists from Adam Smith 

(1976) to Douglas North (1990) have stressed the fundamental role of the public protection of 

private property rights to economic growth and development.  In contrast, Krueger (1974), Olson 

(1982) and Murphy, Shleifer and Vishny (1991) have made a persuasive case for the detrimental 

impact of private rent seeking.  Allocating resources to rent seeking both reduces the resources 

available for productive activities and distorts relative prices, thereby diminishing the efficiency 

with which the market system functions.   

We break from this line of research by recognizing a positive social role for private legal 

activity.  Because the rents accruing to patent holders are in part the legitimate rewards to 

socially beneficial research, private rent seeking regarding intellectual property may decrease the 

gap between private and social returns.  In positing a positive role for private legal activity, we 

follow Hayek (1960) and Rubin (1982), who cast private litigation in an important social role in 

driving the efficiency of commercial law in common law countries, and Becker (1993) and 

Wittman (1989), who argue that private lobbying increases the efficiency of democratic political 

markets.   

Finally, our paper addresses what we view as the central gap in the literature on economic 

growth.  Following the seminal contributions of Romer (1990), Aghion and Howitt (1992) and 

Grossman and Helpman (1991), models of endogenous technical progress have been at the center 

of theorizing on economic growth.  In contrast, the dominant theme in the empirical growth 

literature has been the importance of institutions and, in particular, the protection of property 

rights as demonstrated by Acemoglu et al. (2001) among others.  Closing this gap will require a 

much better understanding of how different institutional structures affect the incentives to engage 

in technological change.  Modeling the role of IPRs in technological progress is one place to 
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start.  Indeed, by addressing how private actors respond to public IPR regimes, we are 

responding to the issue that North (1990) places at the center of economic growth:  whether 

institutions serve to align private and social returns to various economic activities.   

 
 
Section 2:  The Model 

 

Monopoly and Parallel Markets  

There is a unit continuum of goods indexed by θ ∈ [0,1].  In each industry, there exists an 

incumbent who has the exclusive legal right via a patent to produce the highest quality good.  

These rights, however, are incompletely enforced, so that the incumbent only captures a fraction 

(1-m) of the available market.  In this portion of the market, which we call the monopolized 

market, the incumbent can charge a mark-up over marginal cost and enjoys monopoly profits. 

The remainder of the market, which we call the parallel market, is supplied by a competitive 

fringe of imitators that produce the good under perfectly competitive conditions and thus price at 

marginal cost. In the parallel market, production of the highest available quality good can take 

place with or without infringing the patent, e.g., counterfeiting, imitating around the patent, 

adopting the central idea without infringing the patent, etc.   

The parallel market captures the presence of a number of disparate activities that stem 

from imperfect IPR protection and result in reduced market share and profit for patent holders.  

For example, the degree of patent protection may vary across space, a point central to the 

analysis of international IPR enforcement by Helpman (1993) and others, or geographically 

within a country if the rule of law is unevenly enforced.  A second possibility is the existence of 

parallel markets in the form of pirated goods produced by extra-legal firms in the informal 



7 

sector, a common phenomenon for branded goods even in industrialized countries.  A third 

possibility occurs when new innovations incorporate and serve to introduce a number of new 

ideas, some of which are inevitably of a relatively public nature and are harder to protect under 

IPR law.  For example, within a year of the introduction of Apple’s I-Phone in 2007, Samsung 

and Blackberry had produced cellular phones that imitated Apple’s touch-screen design.  

Similarly, numerous internet search engines have created algorithms based on Google’s idea of 

using links to rank web pages, and the success of quick-dry apparel company Under Armor has 

led many companies to offer products in this particular product line.   

These forms of parallel market activity are based on different microeconomic foundations 

- the uneven enforcement of IPRs across space, the extra-legal status of imitators, and partially 

public nature of some ideas – that constitute different kinds of challenge to the patent holder.  

Rather than formalize these differences in the model, we focus on two characteristics that all 

three forms of parallel market activity have in common.  First, as noted above, we allow for 

imitated goods to compete with the patented good and thereby reduce the patent holder’s market 

share and profit.  To avoid complications involving the simultaneous coexistence of the 

monopoly and parallel markets, we treat the share of the market lost to imitators as the 

probability that the entire market is lost to imitators for a small increment of time, dt, as 

suggested by Grossman and Lai (2004).   

Second, we assume that the degree of IPR enforcement, and thus the losses to the parallel 

market, are functions of private lobbying and legal actions by incumbent monopolists.  Private 

litigation by patent holders may impose significant costs on current imitators and deter potential 

entrants.  For example, Lerner (1995) finds the cost of patent litigation cases started in 1991 will 

account for 27% of total R&D expenditures of US companies in that year.   Similarly, according 
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to Lanjouw and Cockburn (2000) private lobbying efforts appear to have influenced the US 

government’s efforts in promoting IPR protection in both bilateral and multilateral negotiations.  

As noted earlier, the assumption that private actors play a critical role in IPR enforcement 

distinguishes our approach from most of the literature on IPRs and growth.  Notable exceptions 

include Dinopoulos and Syropoulos (2007), Eicher and Garcia Peñalosa (2007) and Sener 

(2008).   

 

Households  

There is a unit continuum of infinitely lived dynastic households.  Each family starts model time, 

t = 0, with a single member and grows at an exogenous rate n, such that population size at time t 

is given by ( ) ntN t e= .  Households discount future utility at a rate ρ > 0, so that dynastic utility 

is given by  

(1) ( )

0
log ( )n tU e u t dtρ∞ − −= ∫ . 

We assume the household discount rate is positive:  0nρ − > .  Instantaneous per capita utility, 

u(t), is defined as follows:    

(2) 
1

0
log ( ) log ( , , )ku t Z k t dλ θ θ =  ∫ . 

The variable ( , , )Z k tθ is the consumption of good θ of quality k at time t.  The parameter λ > 1 

defines the size of quality improvements.  Equation (2) has a familiar Cobb-Douglas structure, 

1

0

( ) ( , , )ku t Z k t
θ

λ θ
=

=∏ , with a unit exponent on each.  The resulting demand functions are 

identical across industries, with  

(3) ( , , ) ( ) /Z k t cN t pθ = , 
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where c is nominal per capita consumption expenditure and p is the price of the good. Adjusted 

for quality, goods in an industry perfect substitutes, so that consumers will purchase only the 

good with the lowest quality adjusted price.   

 Maximizing (1) subject to an intertemporal budget constraint produces the familiar 

equation of motion for per capita consumption expenditure:   

 (4) 
c

r
c

ρ= −
&

. 

where r is the market rate of interest.  In the steady state, r ρ= such that nominal consumption 

expenditure is constant.  Economic growth takes the form of increases in utility due to the 

introduction of higher quality goods available at a constant set of prices.   

 

Production  

For each industry, the product market consists of monopolized and parallel markets. 

Producers engage in price competition. In the monopolized market, the quality leader (i.e., the 

patent holder) competes with quality followers who can produce the one-step-down quality 

product.  The production technology is linear with a unit labor input requirement such that firm 

output equals employment.  Thus the marginal cost of production equals the wage, which is 

taken to be the numeraire:  w = 1.  Given the equal production costs, the patent holder can drive 

the quality followers out of the market by engaging in limit pricing. More specifically, the leader 

offers the lowest quality-adjusted price by charging pL = λ.  The quality followers cannot do 

better than break even and exit the market.   

In the parallel market, where the quality leader’s patent cannot be enforced, there exists a 

competitive fringe of imitators who produce the top quality product.  Price competition implies 
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marginal cost pricing, pM = 1.  At each moment in time, the expected production of a 

representative good is given by  

(5) 

1 ( 1)
( ) ( )e m

Z t cN t
λ
λ

+ − =    .   

Equation (5) shows that expected consumption of each good is increasing in the share of 

the parallel market m, since in this market goods are offered at a lower price compared to the 

monopolized market.  Exploiting symmetry across goods, with unit labor input requirements and 

a unit interval of goods, employment in the production sector is given by   

(6) 
1 ( 1)

( ) ( )Q

m
N t cN t

λ
λ

+ −
=

.
 

 

Innovation  

Entrepreneurs in each industry participate in R&D races to invent higher quality 

products. At any point in time, the current patent holder faces multiple entrepreneurs who seek to 

replace her as the market leader by discovering the good one step up the quality ladder.  The 

patent holder may seek to deter these entrepreneurs by engaging in rent protection and thus 

prolong her market dominance.   

An entrepreneur j that invests Rj(t) in research at time t discovers the next higher-quality 

product with instantaneous probability 
( )

( )
j

j

R t
i

X t
= , where ( )jR t  is the entrepreneur’s investment 

in R&D and X(t) is the incumbent’s intensity of rent protection.  Let V denote the value of a 

successful innovation, aR  the unit labor requirement in R&D and Rs  the subsidy rate for research 

expenditures.  Free-entry into R&D implies:   
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(7) 
( ) (1 ) ( ) 0

( ) 0
j R R j

j

i V t s a R t

R t

− − ≤
 ≥

 

where strict equality must hold in exactly one of the lines of (7).  ji V is challenger j’s expected 

reward from undertaking R&D and (1 ) ( )R R js a R t− is her expenditure on R&D.  Free entry in the 

research sector implies that in every industry with positive research expenditure, the cost of 

research must equal the expected gain:   

(8) ( ) (1 ) ( )R RV t s a X t= − .   
 
In this equation, the equilibrating mechanism works through the value of the firm, V(t), which is 

decreasing in the intensity of research effort.  Similarly, the absence of R&D in an industry 

indicates that the costs exceed the expected gains.   

The probability of successful discovery, is assumed to be independently distributed over 

entrepreneurs, industries and time, so that the probability of innovation is uniform across 

industries.  For a representative industry, the rate of innovation is found by summing over the 

probabilities for each researcher:   

(9) 
( ) ( )
( ) ( )
j

j

R t R t
i

X t X t
= =∑  

In each industry, the arrival of innovations follows a Poisson process with intensity i, which we 

call the rate of innovation.  Total employment in research is given by:  

(10) ( ) ( )R RN t a R t= . 

 

Imitation  

We model the share of the parallel market m as an endogenous variable determined by 
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(11) 
( )

( )
N t

m
X t
µ

= . 

In this equation, m increases with N(t):  the larger the population size, the greater the number of 

potential imitators and the larger the absolute scope of the parallel market.  This formalization 

captures the idea that it takes greater resources to enforce property rights in a more extensive 

market.  This in the spirit of Aghion and Howitt (1998, Chapter 12).  

The parameter µ > 0, which we refer to as the ease of imitation, captures the public 

component of patent protection.  In general, µ  will be lower in countries that provide more 

effective enforcement of IPRs through courts, police and other administrative mechanisms.  The 

endogenous variable X(t) is determined by the optimal rent protection decisions of patent holders 

and hence captures the private component of patent protection.  Employment in rent protection is 

given by  

(12) X XN a X= .   

 

Rent Protection  

The level of rent protection is chosen by patent holders to maximize the value of their 

firms.  A useful benchmark in analyzing this decision is the instantaneous profit of an incumbent 

that does not face competition from a parallel market, which is given by  

 (13) 
1

( ) ( )t cN t
λ

π
λ
− =   

.   

Actual profit differs from this for two reasons.  First, imitators capture a share m of the total 

market, reducing the quality leader’s profits by mπ(t).  Second, incumbent firms can engage in 

costly rent protection activities that take the form of lobbying and litigation in defense of the 

incumbent’s intellectual property rights. These activities are assumed to be non-rival in that they 
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simultaneously deter entry by innovators and restrict the size of the parallel market.  Accounting 

for these two factors, the incumbent’s instantaneous profit is given by  

  (14) ˆ( ) (1 ) ( ) (1 ) ( )x xt m t s a X tπ π= − − − , 

where aX is the unit labor requirement in rent protection and xs  is the subsidy on rent protection 

activities.   

 In equilibrium, the value of the firm V(t) is determined by an arbitrage condition that 

holds that at each point in time, which equates the expected returns on the stocks issued by the 

incumbent firm to the market interest rate r(t).  This condition takes the form:   

 (15) ( ) (1 ) ( ) (1 ) ( ) ( )x xrV t m t s a X t iV t Vπ= − − − − + &  

The left-hand side of this equation is the return available if the firm’s owners invested in risk-

free bonds.  On the right-hand side, the first two terms are the instantaneous profits.  The third 

term is the loss incurred if the firm is replaced by a successful innovator.  The final term captures 

the capital gain due to the increase in the value of the firm.  Substituting (9) and (11) into the 

arbitrage condition (15) to eliminate m and i, and maximizing (15) with respect to X, we find that 

the optimal level of rent protection is given by  

(16) (1 )x xs a X m iVπ− = +  

Equation (16) implies that the optimal level of rent protection occurs when the cost of rent 

protection equals the reduction in profits due to imitation plus the instantaneous expected loss to 

replacement.    

Substituting (16) into the stock market arbitrage condition (15) gives an expression that 

relates the value of the firm to its potential profits:   

(17) 
1 2

( ) ( )
2
m

V t t
n

π
ρ ι
 −

=  − +  .  
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(17) implies that the value of the firm equals potential instantaneous profit discounted by the 

effective discount rate, 

(18) 
2

*
1 2
n i
m

ρρ − +
=

−
.   

The effective discount rate is the household discount rate adjusted for the risk of replacement, 

losses to imitation, and the cost of rent protection .  Recall from (16) that the cost of rent 

protection effectively doubles the losses from imitation and replacement, which accounts for the 

doubling of i and m.   

 A second implication of (17) is that the firm has negative value if the parallel market 

share if greater than one-half.  Since the only asset the firm owns is the patent for the good it 

produces, this result implies that when the parallel market is large, intellectual property is not 

sufficiently valuable to profitably protect.  In this case, equations (16) and (17), our expression 

for optimal rent protection and firm value, are replaced by  

 (19) 0X V= = .  

With the value of intellectual property too low to warrant protection, research activity is also 

absent.   

 

The First Steady State Condition:  Relative Profitability of Rent Protection and R&D  

We establish the steady-state equilibrium by reducing the model to two equations in i and 

m.  The first steady state equation, called the relative profitability condition, is derived from the 

conditions for optimal rent protection and R&D, (16) to (8):  

(20) 
(1 )
(1 )

x X

R R

s a m iV
s a V

π− +
=

−
. 



15 

In (20), the left-hand side is the cost of rent protection relative to the cost of research.  The right-

hand side is the return to rent protection relative to the return to research.  Substituting our 

expression for the value of the firm in (17) into (20), provides our first steady state condition, 

SS1, the relative profitability condition:   

 
(21)

 

(1 ) (1 )
2

(1 ) (1 )
x x x x

R R R R

s a s a
i n m

s a s a
ρ
 − −

= − − + − −  .      

Equation (21) defines a negative relationship between i and m, as is shown in Figure 1.   

The vertical intercept of the SS1 curve indicates the maximum rate of innovation, 

max

(1 )
(1 )

x x

R R

s a
i

s a
−

=
−

, which obtains when the monopolist captures the entire market.  From that 

point, innovation decreases with increases in the parallel market share.  Intuitively, the greater 

the share of the parallel market m, the lower the less the expected return to research, and the 

lower the equilibrium rate of innovation.  Substituting (21) into (18) gives a parsimonious 

expression for the effective discount rate in terms of model parameters:   

(22) 
(1 )

* 2
(1 )

x x

R R

s a
n

s a
ρ ρ

−
= − +

− .  

 

The Second Steady State Condition:  The Resource Constraint  

 Each person inelastically supplies a single unit of labor such that labor supply is equal to 

population size N(t).  Workers may engage in any of three activities, production, R&D or rent 

protection .  Since there is a unit measure of industries, we can write the labor market 

equilibrium condition as 

(23) Q X RN N N N= + + . 
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In equilibrium, the labor allocated to each activity will increase at the same rate as the 

population, so that the share of labor in each activity remains constant.   

With a unit average cost of production and a unit measure of goods, labor in goods 

production is equal to output.  Equation (5) provides a relationship between labor in goods 

production, the share of the parallel market and nominal consumption expenditures.  A second 

expression relating consumption and parallel market may be derived from (13) using equations 

(8), (11), (17), and (22):  

(24) [ ]( )(1 ) 2(1 )
( 1)R R x xc n s a s a

m
λµ

ρ
λ

= − − + −
− . 

Substituting (5), (9), (8), (10), (11) and (24) into (23) provides an expression for the resource 

constraint in terms of the innovation rate and the parallel market share that is our second steady 

state condition:  [ ] 1
1 ( )(1 ) 2(1 )

1R R x x x Rn s a s a m a a i
m
µ ρ

λ
  = − − + − + + +  −  

, which may also 

be expressed as  

 

(25)   

( )(1 ) ( 1 2 )
( 1)

1
( )(1 ) 2(1 )

R R X X

R

R R X X
R

n s a s a
i

a

m
n s a s a

a

ρ λ
λ

ρ
µ

− − + + −
= −

−

 
+ − − − − − 
 

 

 

Note that this expression contains both subsidy rates.  While resource availability is independent 

of the subsidy rates, labor use in each activity is not.   

As shown in Figure 1, SS2 is the locus of points in i-m space that satisfies the resource 

constraint.  SS2 will have a positive slope, as shown, if the bracketed part of the second term is 

positive.  This is a necessary condition for an equilibrium with a positive rate of innovation and 
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growth, and occurs provided (1 ) * 1R Rs aµ ρ− < .  This inequality involves the ease of imitation, 

the cost of research and the effective discount rate for researchers, each of which serves as a 

disincentive to engage in research.  Thus, SS2 is upward sloping provided that the disincentives 

to engaging in research are not too large.  We assume this condition to hold and explore its 

implications further below.   

 

Interior Equilibria  

The model supports both interior and boundary equilibria.  In an interior equilibrium, 

equilibrium values for the rate of innovation and the share of the parallel market are jointly 

determined by the relative profitability condition (21) and the resource constraint (25).  As 

illustrated in Figure 1 below, equation (21) has a positive intercept and negative slope, while (25) 

has a negative intercept and positive slope.  These characteristics guarantee that any interior 

equilibrium will be unique.  The equilibrium parallel market share and innovation rate are given 

by  

(26) 
[ ]2

2

( )(1 ) 2 (1 )( ) 2
*

1
( 1) ( )( ) 2 (1 )

R R R X R X X

R
R R R R X X

n s a s s s s a
m

s
n s s a s s a

ρ λ λ

λ ρ
µ

− − + − + + +
=

− 
 − + − − + −  

 

 

and  

 (27) 
(1 ) (1 )

* 2 *
(1 ) (1 )

x x x x

R R R R

s a s a
i n m

s a s a
ρ
 − −

= − − + − −  .  
 

We may also write (27) as max* * *i i mρ= −  where the first term, max
X

R

a
i

a
= , captures the 

research cost effect of rent protection on the innovation rate, while the second term, equal to the 

parallel market share multiplied by the effective discount rate, shows the market share effect.   
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Substituting (26) into (24) gives the equilibrium level of per capita nominal consumption 

expenditure:   

(28) 
[ ]( )(1 ) 2(1 )

*
( 1) *

R R x xn s a s a
c

m

λµ ρ
λ

− − + −
=

−
 

which is strictly positive under the parametric restrictions of the model.   

 The equilibrium conditions above express the parallel market share and innovation rate as 

functions of government policy variables, allowing us to evaluate the effects of policy changes.  

However, it is also useful to consider the equilibrium that obtains in the absence of government 

intervention, which serves as a natural reference point when we turn to considering the impact of 

policy changes.  Setting the subsidy rates equal to zero in (26), (27) and (28), we have  

(29)  0

( ) 2
*

1
R Xa n a

m
ρ λ

µ
λ
− +

=
− , 

(30) 0

( ) 2
* 2 ( )

1
X X R X

R R

a a a n a
i n

a a
ρ λ

ρ µ
λ

  − + 
= − + −   −   ,  

and  

 (31) 0

2 ( )
*

2 ( )
X R

X R

a n a
c

a n a
λ ρ λ
λ ρ

+ −
=

+ − .   

Here we adopt the notational convention that the subscript “0” denotes the value of a variable in 

the case in which 0X Rs s= = .  
 

Finally, the absence of transition dynamics allows dynastic utility to be expressed as a 

simple function of the equilibrium values of the model’s key endogenous variables.  At any 

instant in time, a share m of goods is available in the parallel market at a competitive price, p = 1, 

while the remaining (1-m) goods are produced by patent holders and sold at the monopoly price 
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p λ= .  Instantaneous utility is given by ( ) ( )* 1 1

0 *
log log * log *t t

m k k
t m
u c d c dλ θ λ θ−= +∫ ∫ .   

Substituting this expression into equation (1), we have  

 (32)   
log

( ) ( *, *, *) * log * * log logn U i m c i c m
n
λρ λ λ

ρ
 

− = + + − − 
.   

Equation (32) indicates that dynastic utility is increasing in the rate of innovation, nominal 

consumption expenditure and the imitation rate.  The third term captures the utility gains from 

access to parallel market goods at competitive prices.   

 

Boundary Equilibria  

The model supports two boundary equilibria that are associated with constrained 

behavior in the Kuhn-Tucker conditions that describe optimal research and optimal rent 

protection.  One boundary equilibrium obtains when inequality holds in the first line of the R&D  

zero-profit condition expressed in equation (7), such that it is not profitable to devote resources 

to R&D.  Noting that the equilibrium innovation rate is strictly decreasing in the ease of 

imitation, we may use (30) to implicitly define a threshold value of this parameter, 

( )
[ ][ ]

1

( ) 2 ( ) 2
X

R X R X

a

n a a n a a

λ
µ

ρ λ ρ
−

≡
− + − +

, such that * ( ) 0i µ = .  It follows that for an economy 

with µ µ> , the zero-profit condition for research is replaced by 0R i= = .  Substituting (11), 

(13) and 0i =  into (16), our new SS1 condition is given by  

(33) 
2

(1 )
(1 )

x xs a
c

m
λ µ

λ
−

=
−

.   

SS1 is consistent with optimal rent protection and, as shown in Figure 2, is downward sloping in 

m-c space.  Intuitively, a rise in consumption expenditure increases the rate of profit and the 
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incentive to engage in rent protection by patent holders, thereby reducing the share of the parallel 

market.   

Setting 0RN =  in (23) and substituting labor inputs from (6) and (12) provides a new 

equation for the resource constraint  

(34) 1
1 ( 1)

Xac
m m
µ λ

λ
  = −    + −   

.   

In this equation, the first term is the share of labor employed in goods production and the second 

term is the price level.  This locus is shown in Figure 2 as SS2.  Combined with a non-negativity 

constraint for parallel market share, equations (33) and (34) generate unique equilibrium values 

for parallel market share and nominal consumption expenditure:   

 (35) 
1/ 2

2 2 2

2

0

(2 ) 4(1 )1
(2 )

2 2 1

(1 )
( 1)

X X X X
X X

X X

i

s a s a
m s a

s a
c

m

µ µ
µ

λ
µλ

λ

=

− − = + − + − 
−

=
−

.   

In this equilibrium, there is no innovation and patent holders enjoy a perpetual monopoly 

position.  These monopolies, however, are imperfectly realized due to the constant presence of 

imitators.  Note also that in the absence of innovation, there is no longer a positive social role for 

lawyers in the model.  Private IPR enforcement increases the patent holder’s share of the market 

but, the monopoly rents are insufficient to spur further innovation.  We refer to this outcome as a 

static rent seeking equilibrium.   

 In the second boundary equilibrium, the rate of imitation is sufficiently high that optimal 

rent protection is zero.   From equation (17), we see that this obtains when the share of the 

parallel market exceeds one half.  This equilibrium obtains when equilibrium level of rent 

protection in equation is greater than one-half.  In particular, optimal rent protection is zero 
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provided 
1

(2 1) Xa
λµ µ
λ
−

> =
−

% , which is derived from ( ) 1/ 2m µ =%  in (35).  In this case, firms 

cannot profitably protect their intellectual property, so that 0R X= =  and equilibrium values for 

the model’s primary variables are  

 (36) 

0

1

1

i

m

c

=

=

=

%

%

%

 

In this equilibrium there is no rent protection and no research.  Intellectual property rights are 

unenforceable, all goods are sold in the parallel market under competitive conditions, and all 

labor is used in production.  We refer to this as a competitive anarchic equilibrium.   

 

Section 3:  Public Policies and Welfare Analysis  

This section considers the economic and welfare implications of changes in the model’s policy 

variables.  In particular, we consider the impact of incremental increases in the research and rent 

protection subsidies and ease of imitation, which may be interpreted as a measure of the efficacy 

of public IPR protection.   

 

Research Policy   

As shown in Figure 3, an increase in the research subsidy increases the relative return to 

R&D, shifting the relative productivity condition upward.  Similarly, it increases the demand for 

research labor, which tightening the resource constraint and shifting it up and to the left.  As 

suggested by this analysis, an increase in the research subsidy increases the equilibrium rate of 

innovation has an ambiguous change on the parallel market share.  More formally, differentiating 

(26) and (27) with respect to Rs , we have  
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(37) 
[ ][ ]{ }0

( 1) ( ) 2 ( ) 2 ( )*
0

( 1)
X R X R X R

R

a n a a n a a n adm
ds

λ ρ λ ρ µ ρ µ

λ

− − − + − + − −
= ><

−
 

and  

(38) 0 0* *2
(1 2 *) 0X X

R R R R

di dma a
m n

ds a a ds
ρ
 

= − − − + > 
 

 

(Note to reader:  Although the graphic analysis is clear, for some reason I cannot sign the 

second comparative static.  Need to check derivations.)   

Choosing the subsidy rates to maximize social welfare proves to be analytically messy.  

In lieu of this we consider the problem facing a social planner who chooses the levels of 

research, consumption and rent protection to maximize social welfare subject to the resource 

constraint.  Defining the intensity of research and rent protection  as /r R N= and /x X N= , 

such that /i r x=  and /m xµ= , the LaGrangian function for the social planner’s problem is  

 
log log ( 1)

( , , , ) log log 1 1 X R

r c
L c r x k c k a x a r

n x x x
λ µ λ λ µλ

ρ λ
   − = + + − + − + − −    −    

 , where k 

is the LaGrange multiplier.  The first-order conditions for this problem are:   

(39) 
log

0 : R

dL
a kx

dr n
λ

ρ
 

= =  − 
 

(40) 
1

1 ( 1)
0 :

dL m
ck

dc
λ
λ

−
+ − = =   

 

(41) 
2 2 2

log log 1
0 : 0X

dL r c
k a

dx n x x x
λ µ λ λ µ

ρ λ
  − = − − + − + =   −   

,  

and  

 (42) 
( 1)

0 : 1 1X R

dL c
a x a r

dk x
λ µ

λ
− = + + + =  

.   
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Substituting (40) into (39) to eliminate the multiplier, gives an expression for the socially 

optimal level of research:  
log 1 ( 1)

R

m
a x c

n
λ λ

λ ρ
 + − =    −   

.  This expression equates the social 

cost of research (LHS) with the social return to research.  A similar expression for the privately 

optimal choice of research level is derived from the free-entry condition (8), definition of firm 

profits (13), and firm value given optimal rent protection (17):  
1 1 2

2R

m
a x c

n i
λ
λ ρ

 − − =    − +   
.  

Comparing these two expressions, we see three reasons for the private and socially optimal 

levels of research to differ.   

First, the return to private researchers is depends on the monopoly mark-up, 1λ − , 

whereas social welfare depends on the increase in consumer surplus, logλ .  Since 1 logλ λ− > , 

taken alone this effect suggests the private level of R&D is too high, so the optimal subsidy 

would be negative.  Second, because they must account for the expected loss of profits due to 

replacement by a successful innovator, the discount rate applied by private 

researchers, 2n iρ − + , is greater than the social discount rate, nρ − .  And finally, the existence 

of a parallel market reduces the return to private research by a factor (1 2 )m− , while it increases 

the social return to research by increasing consumption of final goods, as captured by the term 

1 ( 1)mλ+ − .  These last two distinctions increase the argument for a positive research subsidy.  

The key innovation in this model, the presence of private IPR enforcement, clearly strengthens 

the argument for research subsidies by increasing the magnitude of the second and third effects.  

Accounting for the cost of private IPR enforcement effectively doubles losses from replacement 

and imitation.   

 

Rent Protection Policy   
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Here we consider the role of private IPR enforcement in the determining the rate of 

growth and level of welfare.  As noted in the introduction, the model is constructed so that it 

contains two channels through which rent protection may affect growth.  First, rent protection by 

patent holders raises the expected cost of innovation to current researchers.  This research cost 

effect results in a negative relationship between rent protection and economic growth.  Second, 

by decreasing the share of the market lost to imitators, rent protection increases the expected 

return to innovation.  The market share effect results in a positive relationship between rent 

protection and economic growth.  As shown below, the net effect of rent protection on economic 

growth depends on the relative size of these two effects.   

We evaluate the role of private IPR enforcement by considering the impact of an 

incremental increase in the subsidy rate on rent protection, Xs .  Informally speaking, if a small 

rise in the rent protection subsidy increases the rate of innovation, then lawyers are good for 

growth.  To facilitate comparison with our earlier results, we evaluate our comparative static 

results at 0X Rs s= = .   

Figure 4 shows the impact of an increase in the rent protection subsidy, Xs .  Equation 

(21) indicates that a rise in Xs increases the profitability of rent protection relative to research, 

reducing innovation efforts i and shifting the SS1 curve down.  At the same time, by reducing 

imitation, a rise in sX  reduces labor in the goods sector, relaxing the resource constraint and 

shifting SS2 upward.  As shown in Figure 4, the graphical analysis implies that the equilibrium 

share of the parallel market m* increases and the change in rate of innovation i* is ambiguous.   

We address this ambiguity by differentiating (29) and (30) with respect to Xs , we have  

(43) 0 * 1
0

1 X
X

dm
a

ds
λ µ
λ
+ = − < − 
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and  

(44) [ ]0
0

* 2 1
1 2 *

1
X X

X
X R R

di a a
n a m

ds a a
λ

ρ µ
λ

  + = − + − −   −  
. 

The result reported in (43) coincides with Figure 4:  a rise in the rent protection subsidy 

unambiguously decreases the equilibrium imitation rate.   

The first term of (44) is positive and equals the effective discount rate times the change in 

the imitation rate:  [ ]0* * xdm dsρ .  This term captures the impact of the market share effect 

noted above, in which a rise in rent protection increases the share of the market captured by the 

patent holder and, thus, the expected return to innovation.  The second term of (44) is negative 

and captures the impact of the research cost effect of rent protection, which occurs because rent 

protection reduces the probability of successful innovation.  This term is unambiguously 

negative since * 1/ 2m < .   

Lawyers are good for growth provided the market share effect dominates the research 

cost effect, such that an incremental subsidy to rent protection increases the rate of innovation.  

In particular, the comparative static reported in (44) is positive provided the ease of imitation is 

above a threshold value: 
1

( 3)( ) (6 2)
C

R Xn a a
λµ µ

λ ρ λ
−

> ≡
+ − + +

.   Taken together with the 

requirement for the existence of the interior equilibrium, lawyers are good for growth provided 

( , )Cµ µ µ∈ , an interval that has positive measure provided 2 X

R

a
n

a
ρ> − .   

If we interpret the ease of imitation broadly as an indicator of the rule of law and the 

protection of property rights, then this result may seem surprising.  It suggests that lawyers tend 

to be good for growth in countries that have relatively underdeveloped or inefficient institutions, 

and bad for growth in the more developed countries of the world.  The logic of this outcome 
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hinges on a key difference in the private and public enforcement of intellectual property rights.  

Whereas private enforcement efforts target both imitation and innovation, public enforcement 

only reduces imitation.  As a result, in countries with strong public enforcement of IPRs, the 

threat to patent holders posed by imitation is low and there is little in the way of a positive social 

role for private IPR protection.  In contrast, in countries with underdeveloped institutions and 

correspondingly high rate of imitation, private efforts to protect intellectual property rights may 

be growth promoting by effective substituting for the absence of adequate public efforts along 

these lines.   

We turn next to the welfare effects of rent protection.  Consider first the first-order 

condition for optimal rent protection derived above.  Taken in order, the first three terms of (41) 

capture losses due to lower innovation, lower parallel market and the opportunity cost of labor 

employed in rent protection.  The sole social gain to rent protection is captured by the final term, 

which equals the value of the resources saved because rent protection deters consumption.  The 

key insight here is that the defense of protecting the monopoly rents from intellectual property 

relies on the assumption that monopoly profits are necessary to induce costly research 

expenditures.  As a result, if a social planner may freely choose the level of research, there is 

little in the way of a social role for rent protection to play.  

0 0 0

0

* * *1 log
log

* X X X

dc di dm
c ds n ds ds

λ λ
ρ
 

+ + − 
 

We therefore consider the related question of whether at the margin, a rent protection 

subsidy raises welfare.  As is shown below, the welfare effects of an incremental increase in the 

rent protection subsidy depend on the ease of imitation.  Differentiating (32), we have  
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.   

Here, the first term is the utility gain from the increase in nominal consumption expenditure, 

0

0

*1
* X

dc
c ds

, which is positive.  The second term combines the impact of the rent protection 

subsidy on innovation and parallel market share, 0 0* *log
log

X X

di dm
n ds ds
λ λ

ρ
 

+ − 
.  This term is  

positive provided the ease of imitation is sufficiently large, 
1

2( ) (6 2)R Xn a a
λµ

ρ λ
−

>
− + +

, which 

is a sufficient condition for a small increase rent protection subsidy to raise social welfare.  By 

implication, lawyers tend to increase welfare in countries in which the public protection of IPRs 

is relatively weak.   

As seen in Figure 5, an increase in the rent protection subsidy shifts the SS1 down and to 

the left, decreasing the equilibrium level of consumption expenditure and the parallel market 

share.  As seen from (32), both of these changes reduce dynamistic utility.  Intuitively, by 

making rent protection more attractive, an increase in the rent protection subsidy decreases the 

resources allocated to the production of goods.  In addition, it decreases the range of goods 

available at competitive prices.  More fundamentally, in the absence of innovation, there is no 

positive social role for intellectual property rights or for their protection.   

To sum up, at the margin, the impact of lawyers are growth and welfare depends in  a 

non-linear fashion on the strength of public IPR protection.  When public IPR protection is 

sufficiently strong, parallel market share is low, the research cost effect dominates the market 

share effect, and the rent protection decreases both growth and social welfare at the margin.  
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Within some intermediate range of values for public IPR protection, the parallel market share is 

large, the market share effect dominates the research cost effect, and rent protection increases 

growth and (for slightly differently threshold level) social welfare.  Finally, if public IPR 

protection is sufficiently weak, there is no research sector, economic growth is zero, and rent 

protection decreases social welfare.   

 

Public IPR Enforcement 

Like much of the earlier literature that has addressed the question of optimal IPR 

protection, beginning with Helpman (1993), we interpret the strength of public IPR protection 

with the ease of imitation.  The ease of imitation likely reflects a host of factors, such as social 

norms, respect for the rule of law, and the technology of imitation and detection, many of while 

are probably best considered outside the scope of public policy.  As a result, this parameter 

should not be thought of as a policy variable in the same manner as, say, a tax rates, in that it is 

not clear a government may simply choose its value.  However, as the ease of imitation is also 

undoubtedly influenced by public policy decisions, such as the nature and intensity of 

enforcement of intellectual property law, it makes sense to consider marginal changes in the ease 

of imitation.   

As shown in Figure 6, an increase in the ease of imitation tightens the resource constraint, 

rotating SS2 to the right.  Intuitively, an increase in the ease of imitation increases the demand 

for labor in production labor, leaving fewer resources for research and rent protection.  In 

contrast, the trade-off between the innovation and imitation is not affected, leaving the position 

of SS1 is unchanged.  Differentiating (29) and (30), with respect to µ: we find that an increase in 

the ease of imitation increases the parallel market share and decreases the innovation rate:   
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i a a n a
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ρ λ

ρ
µ λ

 ∂ − + 
= − − + <   ∂ −   . 

Nominal consumption expenditure, 0 *c , does not change.   

The intuition behind these results is straightforward.  A rise in the ease of imitation 

increases the parallel market share, raising the return to rent protection.  Patent holders respond 

by increasing resources devoted to rent protection, which simultaneously reduces the return to 

labor employed in research and puts additional pressure on resource availability.  Restoring 

equilibrium in the labor market requires a decline in the innovation rate i.    

Equations (46) and (47) appear to confirm the growth-consumption trade-off highlighted 

by earlier papers in this line of research.  Relaxing public IPR protection decreases the rate of 

growth, but leads to real consumption gains as consumers have access to an expanded range of 

good produced at competitive prices.  However, in this model the appearance of a trade-off is 

superficial.  Relaxing the protection of intellectual property rights unambiguously decreases 

household welfare.   

Differentiating equation (32) with respect to the ease of imitation, the change in 

household welfare is given by  

(48)  0 0 0* * *2
( ) ln 0

* *
X

R

dm di dmadU U U
n
d m d i d a d

ρ λ
µ µ µ µ

∂ ∂
− = + = − <

∂ ∂
.   

This welfare decrease is proportional to the difference between the dynamistic discount rate, 

nρ − , and the effective discount rate for patent holders , * 2 X

R

a
n

a
ρ ρ= − + , and results from 

differences in how households and patent holders value innovation.   As noted earlier, the 
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effective discount rate employed by patent holders adjusts the value of an innovation downward 

to account for two factors, the probability of replacement and losses due to imitation.  However, 

neither of these factors matter for the impact of an innovation on household welfare due to two 

spillover effects that limit the ability of patent holders to appropriate the full gains to innovation.   

The first spillover is the well-known “standing on shoulders” effect, in which an 

innovation increases the quality of the next generation of good.  The second effect involves a 

spillover from the innovation to imitators:  a new innovation increases the quality of the good 

produced in both the parallel and monopoly markets.  Because they are unable to appropriate the 

full value of an innovation, researchers discount the future more heavily than households and 

thus, from a welfare perspective, over-respond to the loss of profits that results from an increase 

in the rate of imitation.  If we treat the ease of imitation as a policy variable, then our analysis 

implies that the welfare maximizing ease of imitation is zero.   

With perfect public IPR protection, 0µ = , the model produces a degenerate equilibrium 

in which a whole category of economic behavior, imitation, is absent.  In this case, the resource 

constraint becomes a vertical line that coincides with the i-axis.  Imitation is absent, patent 

holders captures their entire market, and the innovation occurs at its maximum rate, max*i i= .   In 

the degenerate equilibrium the innovation rate coincides with that found by Dinopoulos and 

Syropoulos (2007), who do not allow for imitation. 1   

As shown in Figure 7, in the rent seeking equilibrium, an increase in the ease of imitation 

shifts both curves to the right.  Setting 0Xs =  and differentiating (35) with respect to µ, and 

substituting the results into our expression for dynamistic utility, we have  

                                                 
1 This is the level of i* that would be obtained in Dinopoulos and Syropoulos (2007) when labor is of one type and 
perfectly mobile between three activities R&D, manufacturing, and rent protection . As their main model though, 
Dinopoulos and Syropoulos consider two types of labor: general purpose and specialized labor. The former can be 
employed in either manufacturing or R&D, whereas the latter can be employed exclusively in rent protection .  
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(49) 
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µ µ

 = − >< 
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.   

In equation (49), the second term 0
dm
dµ

>  is positive.  Consistent with the graphic analysis, an 

increase in the ease of imitation and increases the equilibrium parallel market share.  In spite of 

this, the impact on welfare is ambiguous, reflecting two potentially offsetting effects.  The first 

term in the parentheses captures the reduction in the price distortion effect:  the utility gain to 

consumers from an increase in the range of goods available at competitive prices in the parallel 

markets.  The second term in the parentheses captures the resource diversion effect of rent 

protection.  An increases in the share of the parallel market induces greater rent protection 

activity by patent holders, which reduces the resources available for the production of goods.   

Finally, note that if the parallel market share increases beyond 1/ 2m = , then the model 

transitions to a competitive anarchic equilibrium.  In this case, either public IPR protection is so 

weak or the cost of private IPR protection is so high that firms do not bother to engage in rent 

protection.  As a result, equilibrium values are independent of the policy variables that capture 

IPR policy.   

 

Section 4:  Conclusion  

The economics literature is of two minds regarding the benefits of private legal activity.  

The literature on the economics of the law suggests that private legal activities play a central role 

in the efficient functioning of the market system based on enforceable contractual and property 

rights.  It also suggests the potential for significant abuse through rent seeking activities that 

distort the pattern of relative prices.  This paper is the first to use a formal model to address 

balance between the incentive of patent holders to engage in property rights protection and the 
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incentive to engage in socially destructive rent seeking.  Indeed, most formal growth models that 

address the role of intellectual property rights consider only the role of public protections.  

Because private actors play a key role in the protection of intellectual property rights, it is 

important to consider how changes to the public system of intellectual property rights protection 

affect the incentives for different forms of private legal activity.   

In the framework we develop, the private enforcement of intellectual property rights 

increases the cost of innovators seeking to discover higher quality goods, which slows the rate of 

innovation.  However, private rent protection also deters imitation, which raises the expected 

return to innovation.  Taken together, these effects suggest that the relationship between private 

rent protection and social welfare varies in a non-linear fashion with the level of public IPR 

protection, which we interpret in part as a proxy for the quality of institutions.  In economies 

with strong public protection of IPRs, the rate of imitation tends to low, and the positive role for 

rent protection is limited.  As a result, increases in rent protection subsidy tend to reduce growth 

and social welfare.  This outcome is consistent with fears that the patent system may divert too 

many resources into distortionary, rent protecting activities and do too little to foster research.   

In contrast, in economies in which the public protection of IPRs is relatively weak, rent 

protection subsidies increase innovation and social welfare.  In these economies, private rent 

protection is directed to a greater degree toward limiting imitation, and marginal increasing in 

the rent protection subsidy increase the rate of innovation and social welfare.  Finally, in 

economies with extremely low levels of public IPR protection, imitation is sufficiently 

widespread as to make investing in new ideas unprofitable.  In these economies, there is no 

positive social role for private rent protection, and rent protection subsidies unambiguously 

decrease social welfare.   
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Our second major finding is that the welfare maximizing rate of imitation is zero, 

corresponding to strict public enforcement of intellectual property rights.  This finding 

challenges the conclusions of a long line of research on optimal protection of intellectual 

property rights, most prominently Helpman (1993) and Grossman and Lai (2004).  Like these 

researchers we find that stricter protection of intellectual property rights involves a trade-off 

between increasing the rate of economic growth and decreasing the level of consumption.  This 

trade-off, however, does not extend to our welfare analysis, where the utility gains from faster 

innovation are shown to exceed the losses from decreased consumption.  While it is possible that 

our finding is a special case, dependent on particular functional forms or assumptions employed 

in our model, we think this is unlikely as our result is rooted in the well-accepted divergence 

between private and social returns to innovation.  Since we use a closed economy model, 

however, we cannot address the central policy question of earlier papers in this literature, the 

welfare effects of increased IPR protection by less developed countries.   

Our third finding is that consideration of the incentives to engage in private rent 

protection increases the gap between the privately and socially optimal levels of research, and 

thus strengthens the argument for research subsidies.  This occurs because the private cost of rent 

protection is increasing in the parallel market share and the expected rate of innovation, both of 

which decrease the private return to research without affecting the social return.   

 As noted in the introduction, there is an immense divide between the theoretical and 

empirical literatures on economic growth, with the former focusing on the role of technological 

progress and the latter on the role of institutions.  We believe that beginning to address this gap 

should be high on the agenda of growth economists.  By modeling the interaction between 

innovation and the law, this paper takes a step in this direction.   
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Figure 2:  The Rent Seeking Equilibrium  

m 

SS2:  Resource Constraint 

c 

c  

Xa µ  m  

SS1: RPA-R&D Profitability 

*
1

X

R

a
a

ρ
λ

 
− + − 

 

Figure 1:  Steady-State Equilibrium with Positive Innovation 
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Figure 3:  An Increase in the Research Subsidy, sR  
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Figure 4:  An Increase in the Rent Protection Subsidy, sX 
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Figure 6:  An Increase in Ease of Imitation, µ 
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Figure 5:  An increase in sX in the Rent Seeking Equilibrium  

m 

SS2:  Resource Constraint 

c 

'

c

c

 

Xa µ  'm m  



39 

 

 

 

 

 

 
  

 

SS1’ 
SS1 

Figure 7:  An increase in µ  in the Rent Seeking Equilibrium  
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