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Chapter 22

Agricultural Biotechnology in Developing Countries:
Will It Be Technology Transferred Through the Market or Piracy?

Robert Tarvydas, James D. Gaisford, Jill E. Hobbs, and William A. Kerr?

Introduction

The falure to enforce intellectud property rights in developing countries has
become a mgor internationa issue.  This is because the revolutions in computer
technology and bhiotechnology have meant that, over the last two decades, the proportion
of the value of goods accounted for by intelectud property has been risng. While most
rescarch and development takes place in developed countries, large markets exist in
developing countries and the capacity to produce and export pirate products in many
developing countries has been increesng. As a reault, firms engaged in the legitimate
production of intellectuad property-intensve goods have actively lobbied their governt
ments to press for improvements to the international protection of intellectud property.
Governments in developed countries also redlize that their continued relative prosperity is
directly tied to intedlectuad property-enhancing invesments in aeas such as biotech
nology, hence activities which inhibit those investments, such as piracy, can have
ggnificant detrimentd effects ona country's growth and economic leadership.

The mogt vishle expresson of this concern was the entire restructuring of the
Gengrd Agreement on Taiffs and Trade (GATT) a the Uruguay Round to, in part,
include intelectua property protection. An Agreement on Trade Related Aspects of
Intellectual Property (TRIPs) was concluded which is adminisered by the new World
Trade Organization (WTO). One of the centrd dements of the new dtructure was to
explicitly dlow trade sanctions under the GATT (how aso administered by the WTO) to
be used as retdiation for violaion of TRIPs commitments.  Developed countries
expected that the threat of forma trade sanctions would induce developing countries to
protect intellectud propety - the previous World Intdlectuad Property Organization
(WIPO) had no enforcement mechanism (Braga 1995).

Deveoping countries have expressed wide ranging concerns regarding patent
protection for agricultural biotechnology for reasons of food security, anti competitive
practices of agrobiotechnology firms and thregts to the environment (Ringo 1994). They
hold generd resarvations relating to the patenting of life forms and agriculturd crops in
paticular. Due to these concerns, the TRIPs contains an exception (meaning countries
can choose not to enforce intellectud property rights without fear of trade retdiation) for
plants and animals (other than micro-organisms) and essentially biological processes for
the production of plants and animals, other than non-biological and microbiological
processes (TRIPs Article 27 (3)). Plant varieties, however, must be protected either by
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patents or a sysem of plant breeders rights.  Products developed using biotechnology
are to be given protection. The exact boundaries of what can be exempted has yet to be
determined.  Even if protection for biotechnology is provided in their domestic
intellectud property legidation (due to, for example, bilaterd pressure) a question ill
arises regarding whether governments will actively enforce intdlectud property lavs. A
five year period of grace was included in the 1994 TRIPs so that its provisons will not be
tested until sometime in the 21% century. While legidation providing for compliance
with TRIPs commitments is being put in place in most deveoping countries, little
ressarch has been conducted into the likey efficacy of TRIPs for the protection of
agricultura biotechnology.

This paper develops a modd which is sufficiently broad to examine cases where
countries may choose to atempt to exercise ther rights of excluson (to not extend
intellectual property protection) and no trade threat exists and where countries include
protection for agricultura biotechnology but have a choice whether or not to enforce.

The Model

A firm in a developed country has created an agricultura biotechnology product
which required an invesment in research and devdopment and for which the firm
extracts monopoly profits in its home market due to drong protection of intellectud
property rights. The firm dso dlows legitimate production in a developing country with
the payment of a roydty on a per unit bads. The firm could adso produce the product
domegtically and export it or it could invest directly in the developing country by
condructing its own plant to produce the product. We focus on thefirst case.

This andyss looks a the maket in the deveoping country in isolaion. To
enforce this limitation we assume that the product is costlesdy tallored to the developing
country's market making it worthless in any other market. For example, the product
could be biotechnology which has dready been developed for temperate climates and
which can be easlly modified to meet the different climatic regionsin the tropics.

We dso assume the technology is codlesdy reproducible through reverse
engineering, hence, it is possble for firms in the developing country to produce the
product without paying the royaty —i.e. pirate production.

Costs

Individud firms in the devdoping country, whether they produce the product
legitimately or as a pirated output, are assumed to have an inggnificant impact on the
price and therefore act as perfect competitors. They take the price as a given and set
output accordingly. The technology is such that the production of each unit of output
costs a. Thus, both the average and the margina production costs are constant and equa
toa. Further, legitimate firms pay a per unit roydty equd tor.



The fully-loaded unit cost for the firms producing legitimate output (i.e. the per
unit production cost plus the roydty rate) would therefore be:

[1] MCL=ACL=a+r

Here, MCL is the margind cost of legitimate production and AC, is the average
cost of legitimate production.

The inverse supply function for the legitimae output is given by the long-run
break even condition:

[2] P=a+r
Free entry of legitimate firms serves to equate price, P, with unit costs.

Pirate producers have different unit cods, reflecting different factors affecting the
production and didribution of pirated output. The margind cost for pirated production is

given by:
[3] MC, = AC, :a+C+pr

Here, MCp is the margind cogt of pirate production and AC,, is the average cost

of pirate production. In addition to the production costs a, pirate firms face an additiona
per unit cos related to having to conced ther production and marketing from being
detected by domedtic authorities and the foreign firm. Concedment costs per unit are
given by C. The vaue for C is indirectly determined by the government of the develop-
ing country because as the effort of policing againgt piracy increases, so does the cost of
concedment.  Since pirate firms cannot market their production through legitimeate
digribution channds, there are additiond costs associated with marketing. For a given
pirate firm, we assume that the cost of marketing is proportiona to the total production
of dl pirate firms. That is the greater the ttal volume of pirate production, the more a
given firm has to spend on getting its own production marketed. This marketing cost is
given by bQ, where b is a marketing cost parameter and Q, is equa to the production of
dl piraes in aggregate. No single pirate firm has a significant influence over Q. Since
the margind cog is not dependent on the output of an individud pirate firm, it is aso
equa to the average cost of production.

If the pirate firm pays the concealment and marketing costs described above, it
escapes specific obsarvation with certainty.  If the firm does not pay these cods, its
output will be confiscated and destroyed with certainty.  Simplification for modeling
purposes means that we do not adjust for a fraction of pirate output being observed and
confiscated.

It should be noted that even though individud firms may get away with piracy,
the country may not. That is, upon detection a the point of sde, it may be extremdy
difficult to attribute the pirated product back to a specific pirate firm. On the other hand,



any pirate product which is detected is evidence of piracy but the modd does not assume
that it will autometicaly result in conviction.

Since there is dso free entry of pirate suppliers, price must dso be equated with
unit costs.

[4] P=a+C+bQp

Equation [4] isthe inverse supply function for pirate firms.

Market Equilibrium
We assume atota market demand given by:
[5] P=d- Qo

The market for the product in the developing country is shown in Figure 1, where
D is the market demand curve, S, is the pirae supply curve and S s the legitimate
supply curve.  Qp is total market demand for the product. Q, is the totd amount of the
product supplied by pirate firms and Q, - Q isequd to legitimate outpui.

To derive Q,, we subdtitute equation [2] into equation [95]:
[6] P=a+r=d-gQo

d-a-r
g

[7] Qo=

To derive Qp, we subgtitute equation [2] into equation [4]

[8] a+tr=a+C+bQp

[9] Qp=——

The areafor the triangle of consumer surplus (CSin Figure 1) is given by:
[10] CS=(@/2)-(d-(a+r))-Qo

Subdtituting in equetion [7] yidds

[11] CS=(1/2)-(d-(a+1)) -(L;'r)

410



FIGURE 1 Producer and Consumer Surplusin the Developing Country

CS
P
8 Sp
a+r \‘\ } \ ‘ >>/ S.
a+C D
PS
Qp Qo
Q
(d-a-r)?
[12] CsS=/ Z)T
Producer surplus (PS) isgiven by:
[13] PS=1/2)((a+r)-(a+C))- Qo
Subdtituting in equetion 9 yidds.
r-C
[14] PS=(1/2)((a +r)-(a +C)) -(T)
(r-©)°

[15] PS=(U/2)~—

Welfare Maximizing Behavior of the Developing Country's Government

The totd welfare function for the developing country is.
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[16] W =CS+PS- ETP- DC

and equal to the sum of consumer and producer surplus less the expected trade pendty
(ETP), given by:

[17] ETP =q- TP

and less the direct cost of policing againgt pirate production (DC). The expected trade
pendty is the pendty paid (TP) weghted by the probability of a pendty being applied
(). The direct policing cogt involves the cost to the government of extra policing
resources required to detect piracy.

The probability of pendty is a joint probability comprised of the probability of
detection or observation, the probability of the complaint going to the WTO and the
probability of getting a decison which upholds the complaint from the dispute resolution
pand. In other words, the owner of the intelectud property must obtain evidence of
piracy and that evidence must be accepted by a WTO disputes pand. In this modd, if
piracy is observed it is assumed to be a matter of general knowledge. It should also be
noted that we assume the owner of the intelectua property does not pay to enhance
observation and the government does not pay to reduce observahility.

We assume that the probability of pendty is a direct function of the totd pirate
output. We take the probability of pendty to be a smple linear function of the tota
pirate production.

[18] g =min{r - Qn1}

If the probability parameter r is suffidently low then the Nash equilibrium
probability of pendty is dways less than 100%. More specificdly, for this andyss, we
assume that:

d- a

1) " 2b+g

This limitaion on r is deived from comparison with the case where the
probability of penaty is 100% (Tarvydas, 1997). The probability of pendty is given by:

[20] g=r-Qp

As a firgd gpproximation of the trade penaty which could be imposed by the
WTO, we use a vaue equd to a fixed proportion y of the producer surplus. The trade
pendty, as amultiple of the producer surplus generated by the pirate firms, is given by:

[21] TP =y PS
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Note that when y is equd to zero, there is no risk of a pendty and therefore no
posshility of enforcement. This is the case when an exception is exercised and
unchdlenged by the deveoping country in reaion to an agriculturd biotechnology
product and no pendties can be imposed. If an exception is not chosen, y has a pogtive
vaue but it cannot be infinite Snce it must have some rdleion to the infraction.

The WTO has not yet determined the bass upon which these penalties can be
imposed for violations of TRIPs commitments  If GATT conventions, which set
retdiatory pendties equal to the value of trade lost, are used as precedents for
determining the pendties under TRIPs, the actua pendty would be based on pirate
revenue. In this case, the penalty would become:

_ Revenue

22
[22] PS

Producer surplus is dways a fraction of revenue and that fraction varies across
countries.  Thus, if the pendty is revenue based, the pendty parameter y must be greater
than one and it could vary across indudtries.

In principle, the trade pendty could take many other forms. For example, it could
be related to the loss of potentid monopoly profits rather than the total  revenue logt by
the owner of the intellectud propety. Thus the vadue of the pendty parameter
pertaining to a particular industry will ultimately depend on the practices established by
the WTO.

We now turn to the calculation of the expected trade pendty. Recdl from [17]
that the expected trade pendlty is given by the probability of the pendty multiplied by the
trade pendty.

Making the subgtitutions from equations [20] and [21] into equation [17] yields:

[23] ETP =(r - Qp)(y - PS)

Subdtituting in equations [9] and [15] yidds.

[24] erp = Y- O
207

The direct cost of enforcement, DC, is the cost associated with the government of
the developing country having to hire extra police resources whose task is to expose
piracy and extra adminigration staff to support the regulatory framework. We assume
the cost of enforcement is related to the conceament cost. We set DC to be given by:

[25] DC=f-C

413



Here, f is a multiplier for the cost of concedment C. This formulation reflects the
fact that higher expenditures on enforcement will result in higher concedment cods
Typicdly, higher expenditures on enforcement will lead to a lower expectaion of being
faced with a trade pendty. Conversdy, lower expenditures on enforcement will lead to a
higher expectation of being faced with a trade penalty?.

Subgtituting into the welfare function for CS, PS, ETP and DC yidds.

2 2 3
[26] W:(d-a-r) +(r-C) _ry(r- C) _fC
29 2b 2b?

Note that since wdfare is a function of conceament cods, the government, in
secting a levd of enforcement which maximizes wefare, indirectly chooses the level of
conceadl ment costs.

To find the optimd level of C for any given r, we need to develop the first order
condition for the wdfare function. Taking the derivaive of the wdfare function with
respect to concealment costs yidds the margina welfare function for the government.

W_ (-0 3ry(r-C)°

f
1C b 2b?

[27]

If we equate the marginad welfare function to zero, we get the firs order condition
for the government.

_(r-C) , 3ry(r- C)*

28 0=
[ b 2b?

f

The second order condition for the government is given by the second derivative
with respect to conceal ment costs.

2
TW__ 1 6ry(r-©)

29
[29] qC? b 2b?
For the second order condition to hold, we need:
[30] rc> 2
3ry

We can solve equation [26] by using the quadratic formula
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iiJ(%)z -4y 1)

2
[31] r-c=Pp 20
2(3ry)
2b?
1 1 oryf
BiJ(B)Z +(Co)
[32] r-C=
3ry
( " )
This has two solutions given by:
(3] = b(l+.1+6ryf) b(l- J1+6ryf)
3ry ’ 3ry

The second root violates the second order condition and therefore will not exist as
a solution to the economic problem. More intuitively, when C is greater than r, the cost
of concealment exceeds the cost of the royalty and there will be no pirate production. Of
course, setting enforcement levels excessively high would not be rationd.

The only reasonable solution to the quadratic is therefore given by:

0 ifr<go

[34] C=j |
1- Qo+r ifr3 go

where g, isthe intercgpt term and is given by:

(35] go:b(1+4/1+6ryf)

3ry

Equation [33] is the reaction function for the government of the deveoping
country. It indicates the optimum level of concedlment, and hence enforcement, for any
given leve of roydty. As Fgure 2 shows, the reaction function for the government is
kinked since it has different values depending on r and ¢. When r is less than g, there

will be no enforcement and therefore no concealment costs. When r is greater than or
equa to g, there will be some enforcement and hence some concealment costs.  Note

a0 that the reaction function has a positive intercept and dope equa to one.

We can dso determine the egilibrium values for Q, and g, given by Q" and g
respectively, from equation [33].
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FIGURE 2 Nash Equilibrium in the Roydty versus Enforcement Game

T
government
r=C
firm
r*
fo
£o
c* C
.1+ J1+6ryf
[36] Q=—"-—"
3ry
. 1+ J1+6ryf
[37] q :T

The partid derivatives of equations [36] and [37] with respect to y are negative.
Higher vaues of the trade pendty will therefore result in lower vaues of Nash
equilibrium pirate output and the Nash equilibrium probability of detection. The partid
derivative of equation [36] with respect to r is negdive A higher probability of
detection will therefore result in a lower pirate output. The partid derivative of equation
[37] with respect to r is podtive. A higher vdue for r will result in a higher probability
of detection. The partid derivatives of equations [36] and [37] with respect to f are
postive.  Higher enforcement cods result in higher levels of pirate output and a higher
probability of detection.
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Profit Maximizing Behavior for the Owner of Agricultural Biotechnology

We can ds detemine the profit function for the owner of the agriculturd
biotechnology:

[38] Pm = r(QD - Qp)
Subtituting for Q, and Qp

_rbd-rba- br’- g* +gC
oo

Teking the derivative of the profit function with respect to r yieds the margind
profit function:

[39] pm

pm :bd- ba- 2br-2g+gC

40
[40] " &

We can set margind profits equa to zero to obtain the first order condition for
profit maximization.
_ bd- ba- 2br- 2gr+¢C

41 0
[41] b

[42] r=fo+fiC forC3 0

The terms of equation [41] are given by:

[43] ;,=pld-a)
2(b+ @)
[44] O<fiz=—2 <
2(b+9)

Equation [42] is the reaction function of the owner of the agricultural technology.
It indicates how the optimum roydty rate changes for any given levd of enforcement.
Note that unlike the reaction function for the government of the developing country, the
reection function of the firm which owns the agriculturd biotechnology is not kinked.
Note ds0 that the reaction function for the firm has a postive linear dope which is less
than one.
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Nash Equilibriumin a Simultaneous Game

In a Nash equilibrium, each player is doing the best it can, given the drategies of
the other players. For this case of the modd, we assume that neither the firm which owns
the agriculturd biotechnology nor the government of the developing country can credibly
act first and therefore the game is played smultaneoudy. In the next section we present
the case of a leadership game where the firm can credibly commit to a royaty before the
government commitsto aleve of enforcement.

To solve for the Nash equilibrium of the smultaneous game, we find the solutions
to r and C given by equations [34] and [42]. Since the reaction function of the
government has a kink in it, there will be two solutions: an internd solution where f>g;

and aboundary solution where g, 2 f,. Both solutions are shown graphically in Figure 2.

For the portion of the graph where C is greater than r, there is no piracy and
therefore full enforcement. When C is greater than r, the cost of concealment exceeds the
cost of the roydty and there will be no pirate production. Of course, setting enforcement
levels excessively high would not be rationd.

We can solve for the internd solution by subtituting [34] into [42].

[45] ecbd-ba, g b+ i+éryf)
2b+g 2(b+g) 3ry
[46] o= 3y (bd- ba)- @+ 1+6ryf
2(b+q)
[47] o (bd-ba) g(1+1+6ryT)

2(b+g) 6ry(b+g)

Since the first term on the right hand side of [47] is greater than §, and the second
term on the right hand sde of [47] is less than g,, and since f; - g, is podtive for an
interna solution, r* is postive.

Subdtituting back into equation [34] yields:

48] o = 3ry(bd- ba)- gb(1+A/1+6ryf)_ b(1+‘/1+6ryf)
) 6ry(b+g) 3ry
[49] o = (bd-ba) (2b? +2bg)(1+./1+6ryf)

2(b+0Q) 6ry(b+g
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To determine the impact of changing r, y, and f on the government of the
developing country and the firm which owns the agricultura biotechnology we need to
determine how changing these factors affects equations [47] and [49]. The patid
derivatives of equations [47] and [49] wth respect to r and y are podtive. When r and
y increase, there is more enforcement and higher roydties. These results suggest that as
the exogenous component of the probability of detection increases (i.e. r increases), both
the Nash equilibrium concedment costs and roydties incresse because the levd of
enforcement will be higher. Similarly, as the probability of the trade pendty increases
(e y ges lage), both the Nash equilibrium conceddment costs and roydties will
increase because the level of enforcement will be higher.

The patid derivatives of equations [47] and [49] with respect to f are negative.
When f increases, there is therefore less enforcement and the royalties are lower. These
results suggest that as the direct cogts of enforcement increase, the government enforces
less and therefore the concealment costs and roydties will be lower.

In order for there to be no pirate production, r would have to be equa to C. For r
to equa C, g, must be equal to zero.

[50] lim b go= b(1+./1+6dy f) -0
y ® ¥ 3ry

Since it is not plausble to have infinite trade pendties, there will be no
circumstances under which pirate production will be diminated entirely.

If g, is greater than f;, there will be a boundary solution rather than an interior
solution.  In the boundary solution, there is no interior point where the two reaction
functions intersect and therefore no enforcement by the government in the developing
country. As y moves to zero, ¢, grows to exceed f,, and there is therefore no

enforcement. The modd thus predicts the case as it was under WIPO or when a
government exercises its right to a TRIPs exemption. Further, even if y is greater than
zero, there may ill be no enforcement, i.e. if g is greater than f. The presence of the
trade pendty for infractions of intelectua property rights under the WTO may therefore
not have any impact on the enforcement of these rights in developing countries.
Technology will be transferred to the developing country, for the most part, by piracy.

Leadership Game

If we assume that the firm which owns the agriculturd biotechnology can credibly
act fird, on the bass of its knowledge of the reaction function of the government in the
developing country, and set its roydty rate, we have the case of a leadership game. The
leadership game may be a preferred specification since it seems to represent a more
redistic case of non-samultaneous behavior.
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We can change the modd to a leadership game by subgtituting the government's
reaction function into the firm's profit function asfollows:

oS
rbd- rba- br?- g? +gr§- b(1+1+6ryf)

5
+r
3ry =

[51] Pm = 2

go

Now we take the partia derivative of the profit function with respect to r to obtain
margind profits.

3ry -

* T56rvi)o
bd- ba - 2br+g‘é- b +1+6ryf)?2

(52] Ipm _ 2

fIr o

Setting the margind profits equa to zero to maximize profitsyidds:

3ry -

& o)
bd- ba - 2br+g§- bL+y1+6ryf)2

[53] 0= g

go

We can rearrange and solve for r**, the roydty rate that maximizes profits in the
leadership game.

(54 r**:d-a_g{a,fi{l+1/l+6ryf)g
2 g 6ry p

We can compare the royalties in the leedership game, r**, to the roydties in the
smultaneous game, r*, to determine the impact of staging the mode as a leadership
game. We can rewrite r* from equation [47] as.

[55] r*:2b253- }(d-za)_ gg€1+\/m)%;
9% S 6ry 5

We can rewrite r* as;

:2b+gr*

56 r**
[56] 0

Since (2b+g)/2b is greater than one, r**>r*,
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Subdtituting this back into the reaction function for the government given by
equation [34] yidds.

(57] C**:_b(1+1/1+6ryf)+d-a_g§%1+1/1+6ryf)g
3ry 2 g ory p
- 0
(58] C**:d a (g+2b)§¢1+1/1+6ryf)?
2 g 6ry &

We know that if r**>r, then C** >C* because the government's reaction
function is upward doping. The solution to the leadership game is shown graphicdly in
Figure 3.

FIGURE 3 The Leadership Game

r
. government
r=C
firm
r**
r* /
fo
n**
2o Isoprdit Cutves
\ I

c* cH* c

This figure shows that if the smultaneous game is changed to a game where the
foreign firm sats it roydties before the government in the developing country sets its
enforcement efforts, both roydties and concedment cods are higher.  The intuition
behind this finding is that the firm will maximize its profits for any given reaction
function for the government. The firm could only mantan profits when moving off of
its reaction function if concedment costs were to rise. This results in “c’ shaped isoprofit
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curves with the inner curves having higher profits.  In the leadership game, the firm's
profits are maximized when its isoprofit curve is just tangent to the government’'s
reaction function.

Conclusions

The introduction of the TRIPs in the Uruguay Round has provided a direct link
between trade and intellectuad property. Less developed countries who want to join the
WTO, or smply want to continue ther exiging memberships, are now obligated to
protect intellectua property rights or face trade sanctions.

Little research has been done to determine the impact of linking intellectua
property rights in agricultural biotechnology to trade. Our andyss has provided four key
findings. Fird, the presence of the trade pendty for infractions of intellectua property
rights under the WTO will, under some circumgances, have no impact on the
enforcement of these rights in developing countries. This could occur, for example, if the
cost of enforcement was paticulaly high. Lower pendties and smdler probabilities of
pendty reduce the likdihood of enforcement. Second, as the magnitude of the trade
pendty increases, the cost of conceament will increase and the levd of enforcement will
be higher. In other words, a some point, the pendty will become large enough to
encourage enforcement.  Third, the only condition under which there will be no pirate
production is if the trade pendty is infinitdy large. Since this is not a reasonable
expectation, some pirate production can aways be expected. Fourth, both royalties and
conceament cods are lower in the smultaneous game than in a leadership game where
the firm which owns the agricultura biotechnology can conmit to a roydty rate before
the government of the developing country makes its enforcement decision.

These are interesting results because they suggest that the currently proposed
pendty mechanism may not be effective under dl circumstances. If this is the casg, it
may smply result in trade digortions which are completdy unrdaed to the origind
intellectual property violaion. This cdls into quesion the efficacy of linking trade
pendties to the protection of intellectud propety. This, in tun, makes the WTO's
current srategy for protecting intellectua property seem less likdy to be fully effective.
Further, the developed countries which wanted the TRIPs agreement are likdy to be
disappointed by the smdl impact it has on internationd piracy.

We note dso that our finding in regard to the probability of developing countries
enforcing intellectud property rights coincides with our intuition. We would expect
countries where intdllectud property in agricultura biotechnology is being developed to
be more enthusiagtic in protecting intdlectua property rights since they are the prime
beneficiary of such protection. We would adso expect developing countries to be more
reluctant to enforce these rights since the benefits of such protection are not as clear as
they are for developing countries.
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The reallts suggest tha agriculturd biotechnology will receive only limited
protection from piracy in developing countries under the current TRIPs arangements.
Further, as some developing countries were againg the granting of intellectud property
rights to agricultura crops during the Uruguay Round of negotiaions, they are likey to
take a minimdist gpproach to enforcement even if they do not attempt to exercise their
right to an exemption for plants (or animas). Thus it seems tha a congderable
proportion of the technologica transfer to developing countries will take place through
piracy rather than the maket. The degree to which piracy will be the technologica
transfer mechanism would seem to depend much more on the ability of agricultura
biotechnology firms to keep ther intelectud property secret as wel as the reverse
engineering capability of firms in developing countries than it does on the threat of trade
sanctions under the WTO.

While there may be some obvious areas where the TRIPs can be strengthened in
future negotiations, it seems unlikey that agreement could be achieved to impose a
aufficient pendty to reduce piracy to manageable levels. Hence, an dternative to the
trade sanction based drategy for the international protection of intelectual property may
have to be devised.

Endnotes

'Robert Tarvydas is a research associate with the Department of Economics,
Universty of Cagary; James D. Gasford is Associae Professor, Department of
Economics, Universty of Cdgay, Canada, Jll E. Hobbs is Assgant Professor,
Depatment of Agriculturd  Economics, Universty of Saskatchewan, Canada and
Willian A. Ker is Van Vlig Professor, Depatment of Economics, Universty of
Saskatchewan, Canada.

’Note that the welfare function adso shows another tradeoff faced by the
government.  If the government increases its level of enforcement to the point where it
exposes piracy, it could be faced with a trade pendty. If, on the other hand, the
government turns a blind eye to piracy, there is a lower probability that piracy, if it exids,
will be exposed and therefore a lower probability of the developing country being faced
with atrade penalty.
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