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Abstract

Economists most often analyse the e¤ects of protectionist or an-
tidumping policies in the context of tari¤s or voluntary export re-
straints - the latter are very similar to quotas in fact. Antidumping
policies in the European Union however make frequent use of price
undertakings. Whereas the e¤ects of tari¤ and quota protection on
technology adoption have been demonstrated by Miyagiwa and Ohno
(1995), no such analysis has been carried out for price undertakings. In
contrast to previous analysis, this article shows that adoption of new
technologies is always delayed under a regime of price undertakings,
as compared to the case of free trade, and that this doesn’t depend
on whether protection is temporary or permanent. Thus, our results
challenge some of the conclusions of Miyagiwa and Ohno (1995) and
put further doubt on the infant-industry argument for protection. We
further analyse the sensitivity of the timing of technology adoption to
the instrument of protection and formulate policy recommendations
on the basis of this analysis.
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1 Introduction
Antidumping policies have frequently been accused of being outright protec-
tionist (Stegemann, 1991; Blonigen and Prusa, 2001; Hoekman and Kostecki,
2001). Even though such safeguard clauses - usually part of free trade agree-
ments e.g. General Agreements on Tari¤s and Trade (GATT) - could in a
limited number of cases be justi…ed to account for unfair trade practices e.g.
predatory pricing, ‘beggar-thy-neighbour’ or ‘strategic’ trade policies1 (Niels,
2000), antidumping clauses have most frequently been used as an excuse for
protection.
According to Article VI of the GATT, dumping occurs when the price

charged in the export market is below the ‘normal’ or ‘fair’ value of the good.
This can consist of the price in the domestic market, the price charged in
other export markets or else an estimate of the total average cost of the good.
However, such a situation of international price discrimination might arise
for many reasons, and not as much for unfair trade practices (like predation)
as put forward in the argumentation above2. Higher prices in the domestic
market might for instance be due to a lack of competition in the domestic
market or to a lower demand elasticity. Alternatively, a domestic market
might be completely non-existing e.g. when production facilities are entirely
con…ned to exporting production. Using total average costs as a benchmark
for determining the normal value might also be inappropriate, e.g. in a case of
increasing returns to scale3. Clearly, a simple comparison between domestic
and export prices cannot make a convincing case for predatory dumping.
Consequently, antidumping measures that have been adopted in response to
such price di¤erentials might not be justi…ed on the basis of unfair trade
practices - and hence, they might not be justi…ed altogether.
Given the problems with distinguishing dumping that arises from unfair

trade practices from low-price imports that are due to genuine competitive
advantage and given the arbitrariness of the antidumping law itself (Niels,
2000) antidumping legislation has become an escape clause to call for pro-
tection whenever import competing industries are suddenly injured by cheap

1Strategic trade policies are often paralleled by active industrial policies or lax compe-
tition policies which cannot (yet) be regulated through WTO.

2As an illustration, the US Antidumping Act of 1916 stipulates predation as the only
standard for allowing antidumping protection, but is rarely invoked. Import competing
sectors usually refer to other statutes, such as the Tari¤ Act of 1930, to call for protection
(Hoekman and Kostecki, 2001).

3In a case of constant returns to scale, total average and marginal costs are equal and
constant. However, with increasing returns, total average costs are higher than marginal
costs and therefore, it is more likely to …nd the constructed price for the domestic market
to exceed the price charged in the export market.
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imports and loss of market share4. In e¤ect, European Union legislation
is explicit in recognising the factor ‘injury’, i.e. it only accepts a dumping
complaint provided dumping also in‡icts injury to the European industry5.
Case-study evidence in the EU has shown that the Commission’s decision on
the presence of injury is importantly related to the level of price-undercutting
(Vandenbussche 1995,1996), even though injury might be much less than the
price di¤erential suggests e.g. due to other product characteristics. This, of
course, only enlarges the scope for protectionism.
Even though antidumping …lings are now widely recognised as being a tool

for protecting industries that are injured by low-cost imports or for protecting
industries that are struggling to restructure, they nevertheless have surged in
recent years (Blonigen and Prusa, 2001; Zanardi, 2004), as is shown in Figure
(1). From Figure (1) one can clearly see the upward trend in the total number
of initiated antidumping investigations, re‡ecting the increasing importance
of antidumping action6. Some authors argue that antidumping has in fact
become the most important instrument of trade policy in many countries
(Niels, 2000). Remarkably, most of the increase comes from a surge in the
amount of cases initiated by developing countries. The so-called ‘traditional’
users of antidumping - the EU, Canada, Australia, New Zealand, the US
and also South Africa - report a stable to decreasing number of antidumping
investigations over time. These countries make up the di¤erence between the
total number of investigations and those initiated by developing countries in
Figure (1). The increasing antidumping activity of less-developed countries
is striking, because it challenges the traditional view that it is mainly rich
countries that protect their markets against cheap labour-intensive imports.
On the other hand, this increase parallels the increasing number of countries
joining the WTO and liberalising trade. In this respect, antidumping regula-

4Within the rules of the WTO, there is also the option to invoke safeguard tari¤s
as opposed to antidumping duties. Safeguard protection however requires the a¤ected
exporters to be compensated or else, they reserve the right to retaliate if no agreement
on compensation is reached. The relatively stringent conditions for obtaining safeguard
protection (Article XIX) re‡ect the fact that such protection is seen to violate earlier tari¤
commitments, whereas this is not the case for cases under antidumping (Hoekman and
Kostecki, 2001, p.311). Consequently, safeguard tari¤s have not frequently been used in
the past.

5Next to the presence of dumping and injury, EU legislation also stipulates that the an-
tidumping measure should only be taken if it were in the interest of the entire Community
(EU regulation 384/96). For a discussion of EU anti-dumping legislation, see Vandenbuss-
che (1995,1996). In US legislation, ‘injury’ is only very vaguely de…ned (Hoekman and
Kostecki, 2001).

6One has to note also that the number of cases should be weighted by the according
trade volumes of the countries involved to get a more accurate picture of the seriousness
of antidumping action (Zanardi, 2004).
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Figure 1: Antidumping initiations, 1981-2001 (Source: Zanardi, 2004)

tions are sometimes regarded as the necessary counterpart to free trade, since
they helps to achieve continued trade liberalisation. I.e. in the absence of
antidumping clauses, many countries would not be willing to commit to free
trade agreements. Protectionism would then be totally left at the discretion
of politicians, which - it can be argued - is an even worse outcome. Hence,
the increasing use of antidumping practice should perhaps not be considered
that alarming after all.
In any case, this sharp increase of antidumping …lings and use of an-

tidumping law points to the inherent di¢culty for countries to commit to
free trade and to resist protectionist pressures when its domestic industries
are not all on the winning side of the exchange7. Then, the argument goes,
temporary protection in the form of antidumping measures could give an
ailing industry the necessary time to invest in order to restore its competi-
tiveness. Once competitiveness is restored, it is argued, both countries could
resume to free trade.
The validity of this popular argument has been …ercely contested in the

7Given that free trade might bene…t other industries, the inherit di¢culty is actually
one of redistribution. For a discussion, Acemoglu and Robinson (2001).
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literature and in some respects goes back to the infant-industry argument
(Corden, 1974). First and foremost however, there is a problem with the cred-
ibility of temporary protection, as has been argued by Matsuyama (1990).
Once protection is in place, it is rational for an industry to under-invest
in cost-reducing technology - even when investment-contingent subsidies are
in place (Tornell, 1991). Along the same line, Miyagiwa and Ohno (1995)
show that temporary protection delays the adoption of new technologies and
cannot empower domestic industries in (re)gaining competitiveness quicker8.
Finally, we have learnt from political economy analysis that the presence of
opportunities for protection might induce rent-seeking behaviour or it may
serve as a tool for preserving political support. In other words, there is plenty
of government failure as well (Krueger, 1996).
In this article we show that the adoption of new technologies is also

delayed under a di¤erent tool of protection, namely price undertakings. In
contrast to Miyagiwa and Ohno (1995) who study the e¤ects of tari¤s and
quotas, we look at the case of price undertakings. Whereas duties are like
tari¤s, price undertakings are di¤erent protectionist tools. They are in fact
voluntary price increases whereby the foreign exporter agrees to charge a
price that is at least as high as the domestic producers’ price.
We analyse the case of price undertakings because, to an important ex-

tent, European antidumping decisions …nalise with accepting price undertak-
ings from foreign producers, as opposed to levying duties. This holds espe-
cially for antidumping …lings against Central and Eastern European Coun-
tries with whom the EU has signed Europe Agreements. As agreed on the
Essen Summit in 1994, these Agreements grant a preferential role for price un-
dertakings in the case a trade dispute between the EU and its future member
states should arise (see e.g. Annex IV to the Conclusions of the Essen Euro-
pean Council 1994; Chapter IV, Article 34 of the European Agreement with
Bulgaria). However, accepting price undertakings from foreign exporters is
also a more general practice in the EU. Evidence by Zanardi (2004) shows
that, for the period 1981-2001, in 40.6% of the antidumping cases initiated
by the EU price undertakings were accepted for at least some producers;
only Japan accepted more undertakings, i.e. in about 60% of the cases, as
well as Finland and Sweden before their EU membership (82% and 100%
respectively).
Apart from their importance as instruments of temporary protection, it

must also be stressed that price undertakings are di¤erent in nature, com-
pared with duties. Whereas duties tend to ‘punish’ the dumping exporters
by levying a tax on their exports, price undertakings are perceived to have a

8However, this result does not necessarily hold for permanent protection.
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more ‘amicable’ character, since they allow the exporting …rms to raise their
prices and ceteris paribus collect higher pro…ts on exported production9. The
more friendly character of price undertakings hence explains also why they
have become preferred when the EU settles trade disputes with its future
member states.
Little is known however what the e¤ects of price undertakings are on the

protected …rms. This paper tries to …ll this gap by analysing the e¤ectiveness
of price undertakings in speeding up the adoption of new technologies in
protected …rms. As far as we know, this paper is the …rst to address this
issue and can hence be seen as a novel contribution to the literature.
Our results suggest that technology adoption is always delayed when pro-

tection takes on the form of price undertakings. What is more, whether
or not such price agreements are removed after the adoption of new tech-
nologies does not a¤ect the timing of technology adoption in our model. In
other words, permanent and temporary protection have identical e¤ects un-
der the case of price undertakings. Thus, our results go against the …ndings
of Miyagiwa and Ohno (1995) who …nd a positive impact of permanent tari¤
protection on technology adoption. Hence, we demonstrate the fallacy of
the argument that (antidumping) protection might buy time for domestic
industries to update their technology and to help them in regaining compet-
itiveness. We further compare the e¤ects of price undertakings with those
of tari¤s and …nd that duties withhold the adoption of new technologies less
than price undertakings do. For policy-makers, this implies that, from an
e¢ciency-enhancing perspective, duties or free trade arrangements should
bear preference over price undertakings.
This paper makes several contributions and is most directly related to

the literature on protection and antidumping. Firstly, we extend the work
of Miyagiwa and Ohno (1995) who use Fudenberg and Tirole’s (1985) rep-
resentation of technology adoption in a dynamic context. Our work di¤ers
from that of Miyagiwa and Ohno in that we look at the e¤ects of a di¤er-
ent protectionist tool, namely price undertakings. To our knowledge, this
is the …rst paper to address this issue. Crowley (2002) also looks at closing
technology gaps, but her works compares safeguard tari¤s with antidump-
ing duties. Rodrik (1992) looks at a more general question whether trade
liberalisation helps to close productivity gaps, but in his model he does not
include any explicit instrument of protection. The latter is a central feature
in our analysis.

9To the extent that …rms operate under increasing returns to scale, however, lower
production due to higher prices that now have to be met in the export market, can also
raise average costs and reduce pro…t margins.
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Secondly, since protection is often called for in the context of developing
countries (see also Figure (1)), the paper is directly related to the debate
on infant-industry protection. Recent contributions in this long tradition
of debate include papers by Leahy and Neary (1999) and Miravete (2003)
who stress the importance of commitment and time-consistency. However,
also developed countries frequently call for temporary protection under the
form of antidumping …lings. Consequently, the current paper is also related
to a growing body of literature that analyses the e¤ects of antidumping
protection.
An excellent survey on antidumping has been conducted by Blonigen and

Prusa (1999). However, this strand of literature continues to analyse the ef-
fects of antidumping protection mostly in terms of antidumping duties (which
are like tari¤s), even though most of EU antidumping …lings …nalise with the
acceptance by the EU of a price undertaking. Little work has been done to
assess the di¤erent e¤ects of price undertakings versus antidumping duties10.
Some notable exceptions are Veugelers and Vandenbussche (1999) who look
at market structure and collusive behaviour of …rms in the presence of tar-
i¤s and undertakings. Vandenbussche and Wauthy (2001) show that price
undertakings lead to low product quality in the protected industries. Van-
denbussche et al. (2001) distinguish between duties and undertakings when
analysing the impact of unions on antidumping protection. Finally, Veugel-
ers et al. (2003) present evidence of divestment following the expiry of price
undertakings against Japanese …rms. In this paper, we look at another issue,
namely technology adoption under price undertakings. The relative neglect
of more analysis might be explained by the fact that price undertakings are
o¢cially only applied by the European Union (EU) (EEC Regulation no.
2423/88) and Australia. Case study evidence for the US however shows that
in practice similar deals are struck between US producers and importers on
an informal basis (Hoekman and Kostecki, 2001). Informal price arrange-
ments might in fact explain why so many petitions are withdrawn after an
initial investigation is launched (Hoekman and Kostecki, 2001). The study
by Zanardi (2004) also shows that countries like Japan and South Korea
make frequent use of undertakings. This paper explicitly acknowledges the
importance of price undertakings and their potentially di¤erent impact on
technology adoption, as compared to duties or tari¤s.
Another contribution we make is that we analyse the e¤ects of antidump-

ing protection in a dynamic framework. Existing work mostly studies the
e¤ects of antidumping protection in a static framework. We examine the

10This is in sharp contrast to the extensive body of literature that analyses the di¤erent
impacts of tari¤s versus quotas (Bhagwati, 1969).
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adoption of technology in continuous time.
Finally, our work is related to the literature on the credibility of tempo-

rary protection. Matsuyama (1990) focuses on the process by which tempo-
rary protection might become permanent. Tornell (1991) demonstrates that
the time-consistency problem with temporary protection persists even when
investment-contingent subsidies are introduced. Brainard and Verdier (1994,
1997) attribute the persistence of protection in declining industries to pow-
erful lobbies. By lobbying for protection, declining industries fail to adjust
su¢ciently. Therefore, subsequent protection levels are also high. In other
words, once policy makers have given in to initial protection, protection will
persist. Acemoglu and Robinson (2001) explicitly relate group size to polit-
ical in‡uence. By lobbying, industries not only receive protection, but also
preserve their group size which will ensure them of future political in‡uence.
These papers all deal with the time-consistency problem that politicians face
and how this might result in ine¢cient policies11. In this paper, rather than
focusing on the time-consistency problem of protection, we simply compare
cases of temporary and permanent protection without explicitly modelling
the relation between the two.
The paper is structured as follows. Section II presents the model and its

solutions. In Section III we discuss the results. A …nal Section concludes.

2 The Model

2.1 Set-up

The model we use is a modi…ed version of Miyagiwa and Ohno (1995). We
consider time, t, as a continuous variable t 2 [0; +1[ and a cost-reducing
technology, £, that has become available sometime in the past, because of
ongoing research and development. This innovative technology is commonly
known, but its cost of adoption - a one-time …xed sum k(t) - decreases over
time, i.e. k0(t) < 012. We assume that the rate of decline of the adoption cost
decreases over time, i.e. k00(t) > 0. The adoption cost is thus a downward
sloping, convex function. We further assume that by t = 0 the …rm in the
foreign country has adopted this new technology £ and hence enjoys a lower
marginal cost of production c£. The …rm in the home country still uses an
old technology # which results in a higher marginal cost c# > c£. The home

11A similar story could be told for subsidies. In fact, then a situation of soft budget
constraints arises (Kornai, 1980).
12E.g. because of growing experience with implementing the new technology or because

of other innovating technologies that become available over time.

8



…rm thus has an incentive to adopt the new technology as soon as possible
to be able to produce at lower marginal costs. However, there is a trade-o¤,
since postponing the technology adoption makes its adoption less costly. So
the …rm will balance the gains from early adoption against higher costs of
early adoption and will choose the timing accordingly.
Now, given that protection will a¤ect pro…ts, the pro…tability of early

technology adoption might be altered and hence the timing, as compared to
the case of free trade. This comparison will be our central concern in what
follows.
Now, assume that both …rms produce a di¤erentiated good and compete

in the home market. Competition is thus characterised by a non-cooperative
price-setting Betrand game in every period13.
Demand for the home and foreign product, qh and qf respectively, are

given by

qh = 1¡ ph + °pf
qf = 1¡ pf + °ph

where ph and pf are the price of the home and foreign product respectively.
The parameter ° indicates the degree of substitutability between the two
goods and is assumed to be 0 6 ° < 1.
Denote the time at which the new technology is adopted with tj. Then,

before the new technology is adopted, the home …rm earns the following
pro…t in every period t < tj

¼h# = (p
h ¡ c#)qh

where the subscript refers to the adopted technology. As laid out above,
at the time of adoption of new technology tj, a one-time …xed cost k(tj) is
incurred. After that, i.e. t > tj, period t-pro…ts equal

¼h£ = (p
h ¡ c£)qht

The foreign …rm’s pro…ts at any time t equal

¼f£ = (p
f ¡ c£)qf

Without loss of generality, we can normalise

c£ = 0

13Since with price undertakings, …rms have to mimic their competitor’s price, a Betrand
game is more intuitive than a Cournot game. Choosing for the more general speci…cation
of di¤erentiated products also has the advantage of avoiding discontinuities in the demand
expressions.
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and simplify notation by writing c# now as c > 0.
We now turn to the solution under free trade and then compare this with

the case of protection.

2.2 Free trade

Under free trade, the outcome of the Betrand game at t < tFT , i.e. before
the adoption date under free trade, is characterised by the solution to the
following problem

max
ph
¼hFT;# = (ph ¡ c)qh (1)

max
pf
¼fFT;£ = pfqf

which yields the following reaction functions

ph(pf ) =
1 + °pf + c

2
(2)

pf(ph) =
1 + °ph

2
(3)

and equilibrium prices

phFT;# =
2 + 2c+ °

4¡ °2
pfFT;£ =

2 + ° + c°

4¡ °2

It is easy to see that in equilibrium

phFT;# > p
f
FT;£

since this holds 8° < 2, which is satis…ed by assumption that 0 6 ° < 1.
Similarly, one can easily show that with equilibrium pro…ts

¼hFT;# =
(2 + ° ¡ 2c+ °2c)2

(4¡ °2)2

¼fFT;£ =
(2 + ° + °c)2

(4¡ °2)2

and 0 6 ° < 2 the following holds

¼hFT;# < ¼
f
FT;£
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since °2 ¡ ° ¡ 2 < 0() ° 2]¡ 1; 2[.
The characterisation of the equilibrium at t > tFT is easily derived by

noticing that at t > tFT the marginal costs of both …rms are equal as both
have adopted the new technology. Therefore, the equilibrium is perfectly
symmetric with equilibrium prices

phFT;£ = p
f
FT;£ =

1

2¡ °
and equilibrium pro…ts

¼hFT;£ = ¼
f
FT;£ =

1

(4¡ °2)2
Now, the optimal timing of technology adoption under the case of free

trade, tFT , is chosen by maximising the following inter-temporal pro…t func-
tion

max
t
¡ =

Z tFT

0

e¡rt¼hFT;#dt+
Z +1

tFT
e¡rt¼hFT;£dt¡ e¡rt

FT

k(tFT ) (4)

where r is the interest rate. As shown in the Appendix, a solution tFT is
given by t that satis…es14

rk(t)¡ k0(t) = ¼hFT;£ ¡ ¼hFT;# (5)

which equates marginal costs to marginal bene…ts of technology adoption
at time t. This equation is easy to interpret. The left hand side represents
the marginal bene…t of waiting one period: the home …rm bene…ts from
investing the money in an alternative use and earns rk(t) and saves on the
cost of the technology adoption by waiting one more period k0(t). The right
hand side of the equation gives the marginal bene…t of adopting the new
technology now: pro…ts increase with the di¤erence ¼hFT;£ ¡ ¼hFT;#. In other
words, equation (5) equates the marginal value of technology adoption with
the marginal (opportunity) cost of technology adoption.
The optimal time of technology adoption tFT is found at the intersection

of costs and bene…ts and is illustrated in Figure (2). Given that we assume
k0(t) < 0 and k00(t) > 0, the marginal cost of adopting technology at time t,
as derived from Equation (4) is also decreasing over time, i.e.

d

dt
(rk(t)¡ k0(t)) < 0

14Miyagiwa and Ohno (1995) also show that the assumptions k0(t) < 0 and k00(t) > 0
also guarantee that the second-order condition for a maximum is satis…ed and that the
solution is an interior solution.
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The bene…t of adopting technology is independent of time and can be
represented by a horizontal line. If the marginal bene…t of adoption increases,
the horizontal curve in Figure (2) will shift upwards and this results in earlier
technology adoption.
To see whether price undertakings change the timing of technology adop-

tion, we have to compare the marginal bene…t of technology adoption with
and without protection. This is what we will do in the following Section.

2.3 Price undertakings

We start by looking at the e¤ect of a temporary price undertaking. The
temporary character of protection is re‡ected in the fact that we assume
that the undertaking is removed after new technology has been adopted.

12



We recognise that, from a legal point of view, antidumping measures are
usually removed after a …xed period of time (e.g. 5 years in the EU) which
is independent of whether the new technology has been introduced or not.
However, we argue that the economic incentives to initiate new investigations
or to ask for ‘expiry’ reviews remain present as long as the protected industry
has failed to update its infrastructure. Therefore, we think that our approach
to temporary protection is more representative of economic reality.
The e¤ect of a price undertaking on competition can easily be demon-

strated by looking at Figure (3). The reaction curve of the home …rm remains
as in Equation (2), whereas that of the foreign …rm now coincides with the
45 degree line, since this …rm has to equalise its price to that of the domestic
producer. This way of modelling price undertakings is akin to the work of
Veugelers and Vandenbussche (1999). I.e.

pf(ph) = ph

Notice that the above reaction curve corresponds in fact to following a
path of collusive pricing.
In the price undertaking equilibrium before technology adoption, prices

are now

phU;# = p
f
U;£ =

1 + c

2¡ °
It is easy to see that this price is greater than the prices from the free

trade equilibrium, i.e

phU;# > phFT;#

pfU;£ > pfFT;£

This can also be graphically veri…ed by looking at Figure (3). The in-
tersection of the 45 degree line with the reaction curve of the home …rm
increases equilibrium prices of both …rms. Equilibrium pro…ts are now

¼hU;# =
(1¡ c+ °c)2
(2¡ °)2

¼fU;£ =
(1 + c)(1¡ c+ °c)

(2¡ °)2
After some calculations and rearranging, it can be shown that, before

technology adoption takes place

¼hU;# > ¼
h
FT;#

13



¼fU;£

8><>:
> ¼fFT;£ c 2]0; ¡°2(°+2)

°3+2°2¡4 [

= ¼fFT;£ c 2 f0; ¡°2(°+2)
°3+2°2¡4g

< ¼fFT;£ otherwise

Now after some time, it becomes optimal for the …rm to adopt the new
technology, because of the decreasing marginal adoption cost15. Whether this
takes place earlier or later, compared to the case of free trade, is analysed
below. First note that once the new technology has been introduced, the
price undertaking is removed. Consequently, both …rms produce at zero
marginal costs, without any protective barriers, i.e. we are back to the free
trade equilibrium after technology adoption:

phFT;£ = pfFT;£ =
1

2¡ °
¼hFT;£ = ¼fFT;£ =

1

(2¡ °)2

To see whether temporary protection alters the timing of technology adop-
tion compared with the case of free trade, we compare

¼hFT;£ ¡ ¼hFT;#
?
> ¼hFT;£ ¡ ¼hU;# (6)

If Equation (6) holds, the technology adoption is delayed under the price
undertaking. Rewriting (6)

¼hU;#
?
> ¼hFT;# ()

(1¡ c + °c)2
(2¡ °)2 >

(2 + ° ¡ 2c+ °2c)2
(4¡ °2)2

which holds for 0 6 ° < 2. This implies that temporary protection in
the form of price-undertakings delays the adoption of new technologies, as
compared to the situation of free trade. This is our …rst proposition.

Proposition 1 Under temporary price undertakings, new technologies are
adopted later as compared to a situation of free trade.

The intuition behind the result of Proposition 1 is as follows. Since tem-
porary protection increases the home …rm’s pro…ts relative to those under

15In this respect, our model di¤ers from the time-inconsistency literature of protection
where it is never optimal for the …rm to adopt new technologies or restructure such that
protection will always continue in…nitely.
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free trade (¼hU;# > ¼
h
FT;#), the relative gain from adopting new technology £

and subsequently producing under free trade, remains limited. In a way, the
protectionist option is ‘too’ attractive. On the other hand, the pro…t increase
that can be realised under free trade by switching to newer technologies is
much higher. Therefore, …rms are willing to invest in such technologies when
their marginal cost is still much higher. Consequently, free trade encourages
earlier adoption as compared with the case of temporary price undertakings.
We now turn to a situation where the price undertaking remains in place

even after new technologies have been adopted. This is corresponds to a case
of a ‘permanent’ price undertaking. A few remarks are in place. On the one
hand, there is little economic rationale for having a permanent undertaking
in place, since, with equal marginal costs, prices will be symmetric after the
adoption of the technology. Therefore, no injury will be in‡icted upon the
domestic industry and hence there is no need for a price undertaking to be
imposed. Moreover, from a purely legal point of view, antidumping protec-
tion has a limited duration (e.g. 5 years in the EU), as noted above. On
the other hand, a ‘permanent’ price undertaking can also be interpreted as a
situation where, after the technology is adopted by the home producer, the
foreign …rm continues to mimic the home producer’s price. I.e., its reaction
curve remains the same as during the period of the price undertaking, i.e.
pf (ph) = ph16. Price undertakings might indeed be powerful tools to sustain
collusive pricing nationally or internationally (Messerlin, 1990; Stegemann,
1991; Veugelers and Vandenbussche, 1999). Also, there remains a possibility
to renew an antidumping investigation even after cost-reducing restructur-
ing has taken place such that antidumping measures might become semi-
permanent17. Hence, we rather refer to the analysis of a permanent price
undertaking as a case where the foreign …rm continues to meet its competi-
tor’s price.
To infer conclusions about the timing of technology adoption, we now

compare

¼hFT;£ ¡ ¼hFT;#
?
> ¼hU;£ ¡ ¼hU;#

The di¤erence with (6), is that now, pro…ts after technology adoption
might still be a¤ected by the fact that a certain price has to be met. However,
with completely symmetric …rms - i.e. if both …rms have introduced the new

16During the period of the price undertaking, the foreign …rm is already behaving col-
lusively by mimicing the price of the home producer.
17However, it would become less obvious in this case to …nd injury in the domestic

industry. However, antidumping regulations remain often arbitrary.
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technology - the reaction curve of the home …rm shifts to the left exactly
to the point where the 45-degree line intersects with the free trade reaction
curve of the foreign …rm. Hence, ¼hU;£ = ¼

h
FT;£ and the e¤ect on the timing

of technology adoption is analogous to the case of temporary protection.
Proposition 2 summarises.

Proposition 2 When foreign …rms continue to mimic the price of their com-
petitors after technology has been adopted by the latter, as would be the case
with permanent price undertakings, the adoption of new technologies is de-
layed in exactly the same way as with temporary price undertakings.

The intuition behind this result is analogous as before. Given that o¤-
equilibrium prices cannot be sustained once both …rms operate under the
new technology, i.e. we exclude cooperative collusive behaviour, prices and
pro…ts are identical with a permanent price undertaking as they are under the
case of free trade. Therefore, the relative pro…tability of shifting to the new
technology is limited, and therefore, …rms are only willing to undertake such
investments when the cost of technology adoption has become su¢ciently
low. This results in later adoption as compared to the case of free trade.
This result di¤ers from Miyagiwa and Ohno (1995) who …nd that, for

tari¤s and su¢ciently restrictive quotas, permanent protection speeds up
technology adoption, whereas temporary protection delays it.

2.4 Duties

In this section we compare the timing of technology adoption under price
undertakings with that under tari¤s. We …rst look at the case of temporary
protection and analyse how the instrument of protection a¤ects the timing
of technology adoption.
Since both duties and undertakings are aimed at eliminating injury (Van-

denbussche et al., 2001), the duty level is set equal to the pre-…ling price
di¤erence (Vandenbussche, 1996)

t = phFT;# ¡ phFT;£
= c(2¡ °)

With a duty, the expression for pro…ts of the home …rm remains un-
changed as in (1). The foreign …rm’s pro…t is now written as

¼fD;£ = (p
f ¡ t)qf

16



Firms’ pro…ts and prices in equilibrium are given below

phD;# =
2 + 2c+ ° + t°

4¡ °2
pfD;£ =

2 + 2t+ ° + c°

4¡ °2

¼hD;# =
(2 + ° + t° ¡ 2c+ °2c)2

(4¡ °2)2

¼fD;# =
(2 + ° ¡ 2t+ °c+ °2t)2

(4¡ °2)2

Comparing the adoption dates when there is temporary protection in the
form of duties and undertakings comes down to comparing

¼hFT;£ ¡ ¼hD;#
?
> ¼hFT;£ ¡ ¼hU;#

¼hU;#
?
> ¼hD;#

(1¡ c+ c°)2
(2¡ °)2

?
>
(2 + ° + t° ¡ 2c+ °2c)2

(4¡ °2)2
c
?
> t

Since the tari¤ is chosen t 6 c(2¡°) and 0 6 ° < 1 it immediately follows
that t < c is satis…ed. This means that technology adoption occurs sooner
under temporary tari¤ protection, as compared to the case of temporary
price undertakings. This result is stated below in Proposition 3.

Proposition 3 Under temporary protection, tari¤s hinder the adoption of
new technology less than price undertakings do.

Again, the intuition behind the result is understood by noting that the
home …rm’s pro…ts are less protected by duties than by undertakings. There-
fore, the pro…t increase that can be realised by switching technologies with
duties is higher and domestic …rms are willing to pay a higher marginal cost
for this implementation. Consequently, adoption occurs earlier under tem-
porary tari¤ protection, compared with price undertakings.
For the case of permanent protection, we derive by transitivity of the

argument that adoption of technology occurs earlier under tari¤s than un-
der price agreements, since permanent tari¤ protection speeds up adoption
(Miyagiwa and Ohno, 1995), whereas it is delayed compared to the case
of free trade, under permanent price agreements, as can be seen from the
analysis above.
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A formal derivation can easily be carried out by checking that the follow-
ing inequality holds for 0 < ° 6 2.

¼hD;£ ¡ ¼hD;# > ¼hU;£ ¡ ¼hU;#
We summarise this in the following proposition.

Proposition 4 Permanent tari¤ protection speeds up technology adoption,
whereas permanent price agreements delay such investment.

The intuition here is that permanent tari¤ protection secures higher mar-
ket shares and pro…ts for the domestic industry, before as well as after the
new technology is introduced. This speeds up technology adoption instead of
delaying it. Since we ignore possibilities of o¤-equilibrium collusive behaviour
in this paper, no such gains can be realised under price undertakings. There-
fore, the latter delay new investment.

3 Discussion
The above results not only put into question the validity of temporary pro-
tection as a means to speed up the technological catching-up process, they
also point to the ine¢ciency of using price undertakings as a means of protec-
tion, as is frequently done in the European Union. If European bureaucrats
were aiming at maximising e¢ciency and speeding up technology adoption in
protected sectors, they should give clear preference to ‘less friendly’ tools like
duties (or introduce free trade conditions). Since European antidumping law
does not oblige policy-makers to accept price undertakings that are o¤ered
by exporters to the EU, it should be easy to realise such a shift in policy and
to make more frequent use of duties instead of undertakings.
However, European antidumping law is far from designed as to maximise

e¢ciency or the competitiveness of the domestic industry (as competition
policy does). Currently, the only thing that antidumping law aims at is
to achieve protection. In this respect, price undertakings are in fact even
more e¤ective in achieving protection than duties are. Price undertakings
are not only ‘friendly’ measures for the exporters, also protected …rms enjoy
longer protection with undertakings. In other words, antidumping law, far
from being a safeguard for predatory pricing, seems a very ‘e¢cient’ tool
for achieving protection. Hence, one should seriously question the frequent
practice of antidumping.
Some authors therefore argue to make antidumping lawmore ‘competition

friendly’ and less arbitrary or to substitute antidumping law in free trade
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agreements for common (supranational) competition practices. So far, the
debate around this issue has not resided yet (see Niels (2000) for a good
discussion). To date, only the members of the EU and Australia and New
Zealand have exchanged their antidumping for a common competition law
in their mutual trade relations (Hoekman, 1998). Also Chili and Canada
have exchanged promises not to use their antidumping against each other
(Niels, 2000). It remains a question however whether other countries will
follow these examples. The crucial problem seems to lie with the fact that
“competition law is not concerned with the fate of the individual competitors,
but with competition. In the international trade context, however the fate of
the individual, i.e. national competitors does matter” (Niels, 2000, p.478).
On the other side, since many price undertaking agreements were made

especially with exporters from Central and Eastern Europe, the prospect of
the abolition of such rules upon EU accession in 2004 could be an incentive
for European industries to restructure and restore their price competitiveness
with these countries18.

4 Conclusion
Price undertakings are important tools when considering antidumping pro-
tection, but very little theoretical analysis has been done to distinguish be-
tween e¤ects from price undertakings and duties. This papers tries to …ll up
this gap by looking whether …rms that are protected by price undertakings
succeed in adopting cost-reducing technologies. This is indeed one of the
most popular rationales for allowing temporary protection. We compare our
results with earlier results for duties or tari¤s by Miyagiwa and Ohno (1995).
Whereas the picture for permanent protection is somewhat ambivalent and
depends on the instrument of protection, we …nd that for the case of tempo-
rary protection price undertakings delay new technology adoption even more
than duties do. Both cases of temporary protection are strictly dominated by
the outcome under free trade however. Hence, this paper casts further doubt
on the validity of the infant-industry argument and questions the frequent
use of price undertakings in the European context.
This paper is only a …rst step in analysing the e¤ects of price undertak-

ings. Currently, we have addressed the aspect of the timing of technology
adoption. However, a large research agenda is left to analyse the di¤erential
impact of duties and price undertakings. Some extensions of this work will

18It might be argued, however, that in this respect, it is most likely not …rms in CEECs
that produce with more advanced technologies.
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consist of introducing collusion (in this model, …rms interact many times!),
unions, technology or R&D races ...
We further want to compare the adoption of technology by a monopo-

list with the case of an international duopoly to mimic the e¤ect of trade
liberalisation and import penetration (Rodrik, 1992). To account for the
possibilities that liberalisation gives on the export side, we also want to anal-
yse the e¤ects of technology adoption in a reciprocal dumping model where
liberalisation gives rise to both import penetration and export promotion
(Krugman, 1984). Other options are introducing competition in the home
country where …rms race for technology adoption.
We further think of conducting a more comprehensive welfare analysis,

instead of simply calculating the timing of technology adoption.
On the empirical side, very few (or no) authors that we know of have

distinguished between duties and price undertakings. Consequently, a second
step in this work consists of combining …rm-level data with information on
dumping outcomes and testing the above hypotheses. One possibility is to
construct a counterfactual by a matching procedure, as is frequently done in
the labour literature.
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Appendix:
To solve for

max
t
¡ =

Z tFT

0

e¡rt¼hFT;#dt+
Z +1

tFT
e¡rt¼hFT;£dt¡ e¡rt

FT

k(tFT )

we note that ¼hFT;# and ¼
h
FT;£ are independent from t. Therefore, we

rewrite the integrals and the above expression as

¡ = ¼hFT;#

·
e¡rt

¡r
¸tFT
0

+ ¼hFT;£

·
e¡rt

¡r
¸+1
tFT

¡ e¡rtFT k(tFT )

= ¼hFT;#

"
e¡rt

FT

¡r ¡ 1

¡r

#
+ ¼hFT;£

"
0¡ e

¡rtFT

¡r

#
¡ e¡rtFT k(tFT )

Regrouping the expressing yields

¡ =
e¡rt

FT

¡r
£
¼hFT;# ¡ ¼hFT;£

¤
+ ¼hFT;#

1

r
¡ e¡rtFT k(tFT )

Now, taking the …rst derivative of ¡ with respect to tTF yields

¡0 = e¡rt
FT £

¼hFT;# ¡ ¼hFT;£
¤¡ he¡rtFT k0(tFT ) + k(t)e¡rtFT (¡r)i

Extrema are found for tTF that satisfy

¡0 = 0

() e¡rt
FT £

¼hFT;# ¡ ¼hFT;£
¤¡ e¡rtFT £k0(tFT )¡ rk(tFT )¤ = 0

() ¼hFT;# ¡ ¼hFT;£ = k0(tFT )¡ rk(tFT )
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