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This paper attempts to measure the welfare effects associated with the opening of
the Finnish market for long-distance voice telephony in 1993. It also focuses on
the remaining potential welfare losses associated with imperfect competition in
this market. The results suggest that entry benefited consumers substantially in
terms of consumer surplus, while the change in operators’ net profits was nega-
tive. From 1993 onwards the potential relative welfare loss substantially decreased
from about 40 per cent of sales revenues to about 11 per cent. However, the fig-
ures for the late 1990s strongly depend upon assumptions regarding market struc-
ture and price elasticity. Nevertheless, the results suggest that the potential rela-
tive welfare losses are not negligible. (JEL: L96, L13, D60)

1. Introduction

Studying welfare implications associated
with changes in market structure may help us
to judge whether alternative forms of market
arrangements could be preferred. The study of
welfare losses refers back to the contribution of
Harberger (1954). Many subsequent contribu-
tions have shared his views, implying that the
potential losses of imperfect competition are
negligible. The studies regarding welfare loss-
es often focus on inter-industry differences or
on aggregate welfare losses in relation to GDP.
As Geroski (1982) shows, the analysis can also
be applied both to inter-industry and to intra-
industry considerations. There are only a few

applications to Finnish industries. Wahlroos
(1982) applies Harberger’s approach to Finn-
ish data and reaches quite similar results: Wel-
fare losses of 0.06 to 0.30 percent of GDP in
1977, which corresponds to 0.2 to 1% of the
industrial value added. Willner and Ståhl
(1992) present a procedure to measure welfare
losses, based on demand elasticity and an indi-
cator of market concentration. Their predictions
of welfare losses over sales revenues for the
Finnish four digit industries reach an average
of 1 to 2%. However, depending on the assump-
tions regarding the market structure and the de-
mand function, some estimated welfare losses
were quite large.1 These findings are in line

* I wish to thank Mikko Puhakka, Tuomas Takalo, Jo-
han Willner, Gert Brunekreeft , Wolfgang Gross, Mikael
Åkermarck, Theodosio Perez Amaral, Elena Huergo,
Christopher Grapes and an anonymous referee for valua-
ble comments on this paper. All errors are mine.

1 For example in manufacturing of rubber products (in-
dustry 3559) their measure of welfare loss over sales ex-
tends from 1.53 to 52.98 per cent. In the manufacture of
electrical appliances and housewares the corresponding
measure lies between 2.29 and 16.35 per cent (See W&S,
1992, Table 3, p. 487).
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with the results of Cowling and Mueller (1978),
for example, and thus motivate further research
on this topic.

This paper will focus on welfare effects, both
gains and potential losses within the Finnish
market for long-distance voice telephony be-
tween 1993 and 1999. This market has recent-
ly experienced wide-reaching changes, not only
regarding the technical solutions but also con-
cerning the market structure. The onset of re-
stricted competition occurred in 1993, when
Telivo Ltd entered the market. Subsequently,
other participants have entered the market and
captured a large share of the market for domes-
tic long-distance calls. Nevertheless, the mar-
ket is still rather concentrated and mainly con-
trolled by two operators.

This paper will proceed as follows. The next
section provides some background information
through a brief review on the development of
charges and on the relative importance of the
market in question. In Section 3 the original
model of Harberger is amended for calculation
of the welfare gain associated with the introduc-
tion of competition. In Section 4 we focus on
the welfare losses associated with the remain-
ing imperfect competition. We introduce a
Cournot model, where the welfare loss is final-
ly formulated as a function of market concen-

tration and the price elasticity of demand. In
Section 5 the models formulated in Sections 3
and 4 are used in the empirical analysis. We
also calculate potential welfare losses for three
alternative market structures involving price
leadership. The results of different models are
compared over time and if possible, we distin-
guish between plausible and implausible mar-
ket structures. Section 6 discusses the impor-
tance of market dynamics in interpreting
the results. Section 7 contains concluding re-
marks.

2. Development of the market

In Figure 1 we have plotted the price infor-
mation of the three main operators in the Finn-
ish market for long-distance voice telecommu-
nications at some key dates. Finnet refers to the
operator Kaukoverkko Ysi, owned by the Finnet
group, which in turn was established by local
telecom operators. Sonera refers to the former-
ly state-sponsored Tele, now the largely state-
owned Sonera plc, and Telia refers to Telia Fin-
land (former Telivo Ltd)2. The number 1 refers

Figure 1. Nominal charges (pennies per minute) by operator and by type of call.

2 Telivo was acquired by Swedish Telia and is known
as Telia Finland Ltd.
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to charges during working hours and number 2
to charges during evenings and weekends.

Figure 1 shows a considerable lowering of
especially daytime charges by Tele prior to the
entry of Telivo in 1993. The reduction of nom-
inal daytime charges with more than 27 per cent
alone justifies an approximation of the welfare
effects associated with this event. Figure 1 also
reveals that the Finnet group and Tele/Sonera
have had rather similar tariffs during the whole
period. The daytime charges of Telivo/Telia
were remarkably lower from November 1994.
The reduced rate charges have also developed
in a similar manner, with the year 1995 as an
exception. At this point Tele introduced a new
tariff structure with discounts related to the
length of a call. Using nominal charges per
minute caused the Sonera 1 and Sonera 2 se-
ries above to behave oddly. The use of effec-
tive tariffs3 brings the charges of Sonera in line
with the two other operators. To sum up, Fig-
ure 1 implies a rather large effect on the charg-
es due to entry, but does not at a first sight sup-
port the hypothesis of fierce price competition
with operators subsequently undercutting each
others’ charges. This could be viewed against
Stigler’s theory (1964, p. 46), which tells us that
the inducements to price cutting are low when
prices are set close to the competitive level.
However, this should be a result of slow and
(or) incomplete detection of price-cutting
caused by weak enforcement of collusion.
Whether these characteristize this market is
doubtful. A more probable reason for the lack
of price-cutting behaviour is the signal from the
regulating authorities to interfere in case of a
price war. A price war was thought to affect the
ability of the operators to develop and maintain
the network.4

We should not forget the interdependence

between fixed telephony, or plain old telephone
service (POTS), and mobile telephony. It is un-
clear whether these two forms of telephony
should be considered complements or substi-
tutes. Sung, Kim and Lee (2000) conclude that
mobile telephony becomes a substitute to POTS
once its penetration exceeds the density of fixed
lines. In Finland the penetration of mobile
phones exceeded the density of fixed connec-
tions in 1998, with 55.1 fixed connections and
57.1 mobile connections per 100 inhabitants.
According to the results of Sung et al. (2000)
this should have induced these two technologies
to compete. However, from Figure 2 we can see
that the number of minutes operated within
fixed long-distance (Ld1) and mobile (Mob1)
networks move into opposite directions be-
tween years 1996 and 1997. Barros and Cadi-
ma (2000) suggest that the introduction and
growth of cellular technology decelerates fixed
link diffusion, but stress that most mobile phone
expansion has not been only at the cost of fixed
telephony. Furthermore, they state that since
these telephone services serve different needs,
they should not be considered perfect substi-
tutes. From our point of view mobile calls may
serve as a substitute for other calls than domes-
tic long-distance calls as well. Thus, for early
1990s, we do not consider this substitution too
significant.

By relating them to the total turnover of the
telecom operators, we can compare the relative
importance of mobile and fixed long-distance
calls. Figure 2 reveals that the ratio of revenues
from mobile telephony to total turnover of the
operators (Mob2) has increased steadily. The
ratio of domestic long-distance revenues to this
total turnover (Ld2) was halved between 1994
and 1999, and now accounts for about two per
cent.

3 The effective charge is obtained by assuming that a
given set of calls of various length are made. The total cost
is then divided by the total number of minutes. This ena-
bles us to take into account the discount scheme based on
the length of a call.

4 ‘Prior to the start of competition, the Ministry of
Transport and Communications had also expressed its con-
cern on the effects of a potential price war on the possibil-

ities of operators to maintain and develop their telecom-
munications networks. These statements and the announce-
ment by the Ministry of Transport and Communications that
it would interfere with pricing, provided a price war accel-
erated, may have suppressed price competition.’ Quoted
from Competition in Telecommunications, OCDE/
GD(96)114, Competition Policy Roundtables No. 6.
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3. An application of Harberger’s
approach

In his classic contribution Harberger (1954)
studies the misallocation of resources associat-
ed with monopoly and argued that places where
resources are misallocated could be identified
by comparing the rates of return on capital. He
further assumes that the deadweight loss (dwl)
or ‘welfare loss’ of a monopoly could be ap-
proximated using a triangle. The choice of the
word ‘approximate’ has a clear meaning since:

‘It should be clear from the outset that this
is not the kind of job one can do with great pre-
cision. The best we can hope for is to get a feel-
ing for the general orders of magnitude that are
involved’. (Harberger, 1954, p. 77)

In our case, we consider a lowering of the
price level. Thus we turn Harberger’s welfare
loss to a ‘welfare gain’ (wg1), resulting from the
lowering of the market price. We have reliable
data on prices during monopoly (pm) and com-
petition (pc). We also know the quantities asso-
ciated with the monopoly status of Tele (qm) and
with the period of entry (qc). That is, we do not
have to approximate a marginal cost or any par-

ticular price that would yield a ‘normal return’
on capital. The prices pm and qm should not be
associated with a price charged and quantity
produced by a profit-maximising monopolist.
Similarly, the prices and quantities connected
with the entry and with the competitive threat
should not be confused with magnitudes aris-
ing from a perfectly competitive outcome. The
change in total welfare can be calculated as a
sum of the changes in consumer and producer
surplus. The change in consumer surplus (∆CS)
can be written as

(1)

which is a sum of a fraction of a larger
deadweight loss, ,
which, due to a price reduction, has now be-
come a part of the consumer surplus, and of the
‘excess profits’ (EP) which are transformed
from producers’ to consumers’ surplus.

The change in producers’ surplus from a
price reduction can be written as

(2)

Here denotes the constant marginal (aver-
age) cost of operating one minute of a call.

Figure 2. Minutes operated in each market (left axis) and share of total telecommunications turnover (right axis).



Finnish Economic Papers 2/2002 – T. Björkroth

91

This expression includes the ‘excess profits’
(EP) lost due to price reduction and additional
profits (wg2 ) arising from increased sales.

The change in total welfare can then be writ-
ten as the sum of (1) and (2)

(3)

Our method of estimating the change in total
welfare is not straightforward. Firstly, lineari-
sation will automatically exaggerate the wg1 if
the demand curve is not linear. But we can still
obtain a ‘feeling for the general orders of mag-
nitude that are involved’. Secondly, there is a
lag of one year between the observation regard-
ing the movement from pm to pc and from qm to
qc. We cannot rule out possible shifts in the de-
mand curve. However, if we look at the dispos-
able national income, only a modest change can
be observed. Thirdly, the use of substitutes, e.g.
of mobile telephony or e-mail, do not give rise
to shifts in demand in the early 1990s. This
point was addressed above, indicating that at an
early stage of mobile diffusion these services
are complements rather than substitutes.

Harberger (1954) calls the profits that diverge
(positively) from the average return on capital
as ‘excess profits’. His interpretation of these
excess profits is to some extent different from
the one we will use. He argues that the amount
of excess profits is a measure of the amount of
services of labour and capital that must be
bought by the industry in order to bring its prof-
it rate into line with the rest of the industry
(Harberger, 1954, p. 79). In the empirical sec-
tion we will try to approximate the excess prof-
its by letting the lower price (pc) represent the
price level that yields profits ‘in line’ with the
industry. Thus, these profits, which constitute
the transfer from producers to consumers, are
calculated as

(4)

4. A model with Cournot-Nash
oligopolists

The welfare effects of a monopoly or imper-
fect competition can be approached from a

game theoretic perspective as well. Cowling
and Waterson (1976) (henceforth C&W) pro-
vide an initial theoretical model of the relation-
ship between market structure and performance
by making use of Herfindahl’s concentration
index. Their theory provides a prediction that
the profit-revenue ratio is directly related to
Herfindahl’s concentration index and inversely
related to the price elasticity of the industry
(C&W, p. 269).5 This approach has been devel-
oped further by the contribution of Willner and
Ståhl (1992), who measure the welfare losses
in relation to industry sales.

As Varian (1992) emphasizes the choice of
an analytical framework should depend upon
considerations of relevant strategies involved.
Regarding the subject of our study, a Bertrand
model would seem quite natural. However, as
we may assume that the market for long-dis-
tance voice telephony is characterised by large
capacities, constant marginal costs and homo-
geneous products, a Bertrand setting would ac-
cording to Kreps and Scheinkman (1983), for
example, lead to a Nash equilibrium with pric-
es set equal to marginal cost.6 The empirical re-
sults of McAvoy (1992) do not support this
view. The Bertrand approach would also pro-
vide strong incentives for the firms to undercut
each other’s prices to capture market share, an
assumption which is not consistent with empir-
ical findings in Brunekreeft and Gross (1999).
If we try to relax the assumption of constant
returns to scale (CRS) or alternatively assume
CRS and add even small fixed costs to the Ber-
trand model, this will (Shapiro, 1989, pp. 344–
45) lead to the non-existence of equilibrium.

In short, the existence of Bertrand equilibri-
um involves marginal-cost pricing independent
of the number of firms or, more importantly,

5 C&W (p. 269) argue that their theory shares features
with the theory of Stigler (1964), since he also stressed the
importance of the Herfindahl measure of concentration in
explaining the market outcome. Stigler (1964 p. 57) finds
confirmation of his theory in the sense that competition in-
creases with number of firms.

6 Kreps and Scheinkman (1983) also provide an alter-
native setting involving intermediate capacities, but this has
an unrealistic feature, since according to Varian (1992) it
makes the sales of a firm a discontinuous function of its
strategy (price).
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independent of the elasticity of aggregate de-
mand. Shapiro (1989) finds this as being in con-
trasts with evidence regarding market structure
and possible mark-ups and thus supports the use
of the Cournot model as a workhorse in oli-
gopoly theory. This view is shared by Kreps and
Scheinkman (1983) who show that when in sit-
uations where most of the costs are incurred
subsequent to the realisation of demand, situa-
tions that look ‘Bertrand-like’ will give a
Cournot outcome. Thus, we have motivated the
choice of model framework.

4.1 The basic model

We assume a linear inverse demand function
p = a–q and constant marginal costs MC = ci.
The profit function to be maximised with re-
spect to output is then

(5)

Here q denotes the joint output in the indus-
try and qi represents the output of a single firm.
The first order condition is

(6)

We may manipulate (6) by multiplying it by
qi and by adding q2 into the numerator and de-
nominator of the third term. Then adding over
all i (i=1,2,..n) yields

(7)

Dividing Equation (7) by q then yields

(8)

Here H denotes the Herfindahl index and
denotes the weighed average of marginal costs.
Solving (8) for q gives the classical solution for
oligopoly output (qm) and price (pm)

(9) , (10) .

We can now use (9) and (10) to determine the
ratio of welfare loss to sales (in per cent) of
having imperfect competition by

(11) ,

which equals to

(12)

The price elasticity of demand, ep, can now
be written as

(13)

The above equation can be used to obtain

(14)

When this is inserted in (12), we get the fi-
nal expression for welfare loss over sales (w)
in percent as

(15)

At this point we should consider the theoret-
ical limits for welfare losses. From (15), it is
obvious that w is decreases if ep increases, as-
suming that H is given. Thus the welfare loss
over sales is related to the demand structure by
the intercept a, i.e. the maximum willingness to
pay. Using a linear demand schedule it is obvi-
ous that the maximum potential relative welfare
loss occurs under monopoly (H=1) at zero cost
with w=50. A general rule can be obtained by
using l‘Hopital’s rule on (13) that, as a tends to
infinity ep tends to H. This gives wmax =50H.
Thus, it may be useful to check the rationality
of our results by inspecting what they imply for
the maximum willingness to pay.

The outcome in (15) will be applied in the
empirical section to estimate the size of I w I in
the market considered. C&W (1976, p. 269)
admit there are serious problems in testing their
predictions. One reason is that good measures
of price elasticity of demand by industry are
often available only at unsatisfactory levels of
aggregation. As a solution to this we quote the
authors’ suggestion (p. 269):
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“One approach to this dilemma is to change
the focus of analysis away from explaining in-
ter-industry differences and towards explaining
intra-industry changes over time”

An approach like this is assumed to be high-
ly relevant in studying markets where the con-
centration is changing (C&W, p. 269). This fur-
ther motivates the use of the current and simi-
lar models in empirical estimations of welfare
losses over time. One major problem arising
from this approach is, however, that we are not
perfectly informed how price elasticity has
changed over time.

The CW approach also provides us with an
alternative way to estimate the welfare gain
over time. In contrast to the Harberger approach
∆W resulting from opening up the market could
be calculated as (∆W = wt – wt+1), where wt de-
notes the potential welfare loss at time t and
wt+1 the potential welfare loss one year later.

4.2 Alternative market structures

The actual interactions in the market may
well be something other than a simultaneous
quantity setting. Therefore we have to consider
alternatives, for instance niches for price or
quantity leadership or perhaps both. Moreover,
we cannot exclude the possibility that the lead-
ers actually collude.

The results of the Cournot-Nash oligopoly
above, here referred to as Case 1, are compared
with potential welfare losses in other plausible
market structures. In this section we use the ap-
proach of Willner and Ståhl (1992) when we
consider three alternative market structures with
linear demand functions as described above.
Firstly, we consider price leadership, where the
leaders are Cournot–Nash oligopolists. Second-
ly, we have a Stackelberg leader among a
number of price leaders. Finally we deal with a
case of price leadership where the leading firms
collude. Results for all these cases are summa-
rised in Table 6.

Case 2: Price leadership where leaders are
Cournot-Nash oligopolists

Assume that the two largest operators, So-

nera and Kaukoverkko Ysi are price leaders and
act as Cournot-Nash oligopolists with respect to
each other. Because of the large market share
of these two operators the results will be in line
with Case 1. We now make use of the n-firm
concentration ratio (CRn), where n refers to the
number of market leaders (n=2). We also need
to make assumptions regarding the price elas-
ticity (ep), since the welfare loss over sales (w)
is now calculated as

(16)

Case 3: Price leadership with a Stackelberg
leader

I this case we have two price leaders (n=2)
among which we have a Stackelberg leader.
The former state-sponsored monopolist could
be seen as a Stackelberg leader if, for exam-
ple, it rather voluntarily gave up a rather large
market share, to use its facilities for other,
more profitable, purposes in the future. Alter-
natively, we could assume that Kaukoverkko
Ysi chose to capture ‘only’ half the market,
even if it could have been achieved a larger
market share. In this case w is calculated ac-
cording to

(17)

Case 4: Price leadership, where leaders
collude

In this scenario the two largest operators have
chosen not only to act as price leaders, but also
to collude (n=2). We assume that one main op-
erator (Telia Finland) and the group of ‘others’
are treated as followers. Under the assumption
of linear demand, the welfare loss over sales (in
per cent) is calculated as

(18)
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5. Empirical findings on allocative
welfare effects

There are some difficulties in applying our
amended Harberger’s approach to the Finnish
domestic long-distance-call market over time.
This is because the definition of a long-dis-
tance-call changed almost at the same time
competition was introduced. From 1994 a long-
distance-call was defined as a call between tel-
ecommunication areas, in contrast to the earli-
er definition where calls between netgroups
were defined as long-distance calls.7 This has
significantly altered the number of long-dis-
tance calls reported in statistics. Therefore we
will focus on the years 1992 and 1993 in order
to determine the welfare gain associated with
the entry of Telivo. We omit the division of the
entire market into markets for calls made dur-
ing working hours and into a market for calls
made at other times of the day. Using the divi-
sion would have meant relying on very strong
assumptions regarding the 24-hour profile of
calls. It would also have meant assuming that
the average length of a call is the same between
operators and during all times of the day. We
would also have the problem of ignoring the
large number of calls made at discounted charg-

es, implying much lower prices than the ones
obtained from operators’ price-lists.

5.1 Derivation of price levels

The discounts arising from contract between
the operators and e.g. large companies, are like-
ly to mislead us if we stick to the prices on op-
erators’ price-lists and consequently we will use
the average revenues for the years 1992 and
1993. We create this average price by dividing
the total revenues from the long-distance mar-
ket by operator with the number of minutes op-
erated each year. The average price will then be
deflated to 1994 prices using the cost of living
index as a deflator. In cases where we have
more than one operator, the price level will be
calculated as a weighted average of each oper-
ator’s average revenue.

The numbers of operated minutes by year and
operator are shown in Table 1 and revenues
from the long-distance market by year and op-
erator are found in Table 2.

The price for 1992

Because of Tele’s monopoly status, the real
price level for1992 (= pm) can be calculated as

(19)
7 The reform meant that netgroups were merged into

telecommunications areas. For an average user this meant
that the number of subscriber that one could reach with a
local-call increased about fivefold. This meant a dramatic
decline of market for long-distance calls.

Table 1. Millions of minutes operated.

* Figures for years 1992–94 are estimated by multiplying the total number of calls with the average length of a domestic
long-distance call. (Source: Telecommunications Statistics)
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This is considerably lower than the price re-
ported by Ilmonen (1994) which would have
indicated the use of a price equal to 0.653 for
calls during daytime and 0.355 for calls made
outside working hours. Using this average price
may bring our analysis to a more firm basis.

The price for 1993

The real price level associated with the on-
set of competition ( ), is calculated as a
weighted average of the two operators’ average
revenues as

(20)

The data on sales per operator (Ri), quanti-
ties (Qi), and market shares (wi) in Tables 1 and
2 and Table 2 below respectively allow us to
calculate the nominal average price as FIM
0.2408 per minute. This corresponds to FIM
0.2435 when deflated with the cost of living in-
dex (1.0 for year1994) for the year 1993
(= .989).

5.2 Calculating the welfare effects

We can now calculate the change in total wel-
fare gain (∆W). Using Equation (3) the change
in total welfare can be expressed as

(21)

Thus we can calculate that the sign of total
welfare gain is positive as long as  is less than
FIM 0.27 per minute.8

We can approximate ∆W by letting the con-
stant marginal cost equal FIM 0.1 per minute.9

Thus the change in total welfare is equal to FIM
92.5 million.

5.2.1 What transfers have occurred?

If we assume that  allows for normal prof-
its in the industry, we can calculate ‘excess
profits’ á la Harberger during the last year of
monopoly. By using Equation 4 we get the prof-
its that have been transformed into consumer
surplus. This figure is about FIM 163.3 million.
The total change in consumer surplus, (∆CS =
wg1 + EP) is thus about FIM 179.5 million.

Regarding the effects on operators’ profits, it
is clear that at any positive costs the profits
from increased sales, i.e. wg2, will not match the
amount of ‘excess profits’ (EP) lost by a price

Table 2. Revenues from the market for domestic long-distance calls by operator (FIM million, current prices).

* According to figures directly from Ministry of Communications. n.a.=not available. (Source: Telecommunication Sta-
tistics)

8 Alternatively, we can calculate the part of the entire
deadweight loss now gained by consumers into their
consumer surplus: 
amounting to FIM16.2 Million, which is about 2% of the
real sales in 1992. The profits from additional sales
(wg

2
 ) depends on the assumed level of marginal cost.

Measured in FIM (1994) wg
2
 sums up to:

. The change

 in total welfare is simply denoted ∆W=wg
1
 + wg

2
.

9 This is a rather realistic figure, since the terminating
charge (i.e. the compensation a long-distance operator has
to pay for terminating a call in a local operator’s network)
is slightly less than this or FIM 0.07 to 0.09 a minute.
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reduction. Assuming , the net reduction in the
profits amounts to FIM 87 million.

Table 3 shows us the approximate magni-
tudes involved in relation to total market sales,
which in 1992 equalled FIM 817.55 Million.

With reference to other aspects of welfare we
should not neglect a possible rate re-balancing
by the operators, which could have offset these
welfare gains. A brief study of the charges for
domestic long-distance and international calls
does not provide any strong evidence to support
this view.10

Summing up, our calculations suggest a rel-
atively large re-allocation from operators’ sur-
plus to consumers over a period of one year.
Despite some bias resulting from the simple
methods used, the total change in consumer sur-
plus is likely to total a considerable amount.

5.2.2 Remaining welfare losses from imper-
fect competition

Despite the welfare gain we have experi-
enced, the remaining imperfect competition still
induces a social loss of welfare compared with
the abstraction of perfect competition. To begin
with, we estimate this potential welfare loss by
using the C&W (1976) approach described
above. The period examined includes the years
from 1993 to 1999. Telivo entered the market
(from 1st of March) in 1993 and the Finnet
group entered in 1994 capturing a market share
of about 52%. From that year on there was also
a change in the definition of a long-distance

call, as mentioned above, but this has not seri-
ously altered the market shares of the operators.

The Herfindahl index is based on each oper-
ator’s market share of the total minutes operat-
ed. The estimates of price elasticity of Finnish
domestic long-distance calls vary a lot from one
study to another. We have used the price elas-
ticity for ‘Tietoliikenne’ (=‘Telecommunica-
tions’), from Sullström (1995). It is calculated
as an average of the compensated and uncom-
pensated price elasticities in 1990 and is equal
to –0.977. Granfelt and Torniainen (1993) re-
port values of price elasticity of –0.26 for the
Finnish market. Lurdes (1999) estimates a price
elasticity of –0.94 for the demand for calls in
Finland. This study, like that of Sullström, is
based on Almost Ideal Demand System (AIDS)
estimation.11 These estimates are within the
range provided by Hausman et al. (1993) for
the U.S. market for long-distance telecommu-
nications12, as they report price elasticities be-
tween –0.25 and –1.2 depending on the partic-
ular service provided. The market shares togeth-
er with the Herfindahl index (H) and the calcu-
lated welfare loss over sales (as percentage =
I w I), assuming a Cournot-Nash oligopoly, for
each year are reported in Table 4.

The results in Table 4 suggest that, if this
market is characterised by Cournot conjectures,
the welfare loss over sales continuously de-
clined between the years 1993 and 1998. A wel-
fare loss over sales of about 10 percent would

Table 3. Welfare effects and reallocation over total sales in 1992 (=FIM 817.55 mill.).

10 See Björkroth (2000).

11 See Sullström (1995) pp. 40–42.
12 If we use data in Tables 2 and 3 we get an approxi-

mation of the price elasticity as –.811. This value corre-
sponds to the values reported by Granfelt and Torniainen
(1993, Table 6, p. 34).

– –
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have meant a social loss of roughly FIM 40 mil-
lion (in current prices) in year 1997.13 In 1993
the turnover in domestic long-distance teleph-
ony was reported to FIM 793 million and if w
is estimated to 41.11 percent, this suggests a
welfare loss of FIM 325 million in that partic-
ular year.14 15

What do these results imply for the intercept
a, (the maximum willingness to pay) and can
we use this to discriminate between assump-
tions regarding elasticity and market structure
conduct? From (13) we can, given the market
concentration, derive a for plausible combina-
tions of price elasticity and marginal cost. For
year 1993 for example, assuming the price elas-
ticity of -.977 and letting marginal cost vary
from FIM 0.1 to 0.125 a minute implies that a
reaches a value from FIM 2.45 to FIM 3.06.
These figures seem rather low, but still reason-
able figures. Checking for the elasticity of -.5

yields much higher figures for a. The result for
the remaining 1990s gives additional support to
the sensitivity analysis regarding the price elas-
ticity.

Assuming this structure, we may also specu-
late about the extent to which the potential wel-
fare losses would be reduced, if the three larg-
est operators shared the market equally. It is
clear that these theoretical minima (wmin) are
well below the values of w shown in Table 4.
Under various assumptions of price elasticity,
these values would be

In this case a large absolute value of elastic-
ity would bring the welfare loss over sales in
line with the losses in many Finnish industries
as reported in Willner & Ståhl (1992).

5.3 Results for other market structures

Because of the large market share of the two
largest operators, the estimated welfare losses
of two large price leaders making Cournot con-
jectures (Case 2) are similar to the figures in the
basic case, where all three participants are
Cournot oligopolists. However, the basic mod-
el indicates a 2.5 per cent larger loss for year

Table 4. The characteristics of and welfare loss in the Finnish market for long-distance telecommunications.

* The market shares are based on spoken minutes and are obtained from the annual Telecommunications Statistics:
Televiestintätilasto 2000 from Table 2.16, p. 24.

13 The total sales in long-distance telecommunications
is reported as 433 Million FIM, but the data provided con-
sists of approximations and the compensations paid to oth-
er operators were not included in the data (See Table 12.4
in Televiestintätilasto 1998, p.74).

14 For details see Table 7.4 in Televiestintätilasto 1994,
p. 67.

15 These results are not particularly sensitive to assump-
tions regarding linear demand. Applying the results of Will-
ner and Ståhl (1992, p. 485), the potential welfare losses
remain the same even if we assume that the demand is
isoelastic.
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1994. The assumption of a price-leading niche
with a Stackelberg leader (Case 3) results in far
more modest welfare losses, which, compared
with the results of Willner and Ståhl (1992),
are in line with results for other Finnish indus-
tries. At low elasticities of demand, the case of
collusive price leaders (Case 3) leads to implau-
sible results.16 Even with an elasticity of de-
mand close to unity the welfare loss is too high
to be credible. Assuming that our model with
linear demand is correct, this clearly under-
mines the idea that this is the prevailing mar-
ket structure. In trying to discriminate between
these models, the model with a price-leading
niche including a Stackelberg leader is appeal-
ing. The ability of the Finnet group to capture
more than half the market during its first year
of operations signals an impressive strength.
But we may speculate whether the prevailing
market share of about 50% is a result of inabil-
ity or lack of interest to expand further during
the late 1990s. It is tempting to assume that the
main interest of the operators involved was in
more profitable markets, such as mobile teleph-

ony. If the two main operators were really in-
volved in quantity competition, this would
mean twice as large a relative welfare loss com-
pared with having a Stackelberg leader in the
price-leading niche. Assuming that the elastici-
ty of demand is close to unity, a relative wel-
fare loss of 5 per cent of the sales in year 1999
of the price-leading niche (FIM 306 mill.)
would sum up to only FIM 15 million in cur-
rent prices. Under the same assumptions the rel-
ative welfare loss in Case 2 would total more
than FIM 34 million. Even if these absolute val-
ues are rather small, the relative loss can still
not be considered negligible.

5.4 On temporal aspects of welfare gain

It would be desirable to determine the chang-
es in welfare over time in this market. Howev-
er the practical implementation of Harberger’s
method for this is quite complicated, as it is
obvious from Table 5 that we cannot stick to the
assumption of no shifts in the demand curve for
the late 1990s. Thus, the point of time where it
seems most reasonable to apply this approach
is from 1992 to 1993.

An alternative way of calculating the welfare
gain is, in contrast to the approach in section
5.3 above, to approximate ∆W resulting from

Table 5. Welfare loss over sales for the basic case and for other market structures.

16 Under the assumption of linear demand, the maximum
welfare loss over sales can reach 50 per cent. Applying an
elasticity of .5 to Case 4 makes w exceed 90 per cent, which
cannot be true.
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opening up the market with (wt + wt+1). Here
wt denotes the welfare loss under monopoly us-
ing the CW-approach and wt+1 the potential wel-
fare loss during, Cournot competition in the fol-
lowing period.

We may apply the same principle to the re-
sults of Willner and Ståhl (1992). The welfare
gains for each market structure over time are
presented in Table 6.

If we now compare the results from the Har-
berger approach with the results for a structure
where all operators are engaged in Cournot
competition, the welfare gain from opening up
the market is rather similar. The difference may
arise to a large extent from our assumptions re-
garding the marginal cost. The result would be
identical for both approaches if  =FIM 0.125,
which supports the assumption of Cournot
competition in 1993.

The other alternative that we should consid-
er is Case 4 where a price leading niche is en-

gaged in collusion both prior to and after open-
ing up the market.

Comparing the outcomes in the light of the
marginal cost assumption it seems that from
1992 to 1993 market conduct was based either
on that both operators were engaged in a
Cournot game or in collusion. The presented in
Table 6 enable us to rule out the case of a price
leading niche engaged in Cournot conjectures
or in a Stackelberg game. The welfare gain of
opening up the market is just too small in these
cases. However, from 1994/95 onwards it is dif-
ficult to say anything definite about the prevail-
ing market structure. At this point the possibil-
ity of calculating the Lerner-index and follow-
ing the approach of MacAvoy (1998) would
prove most helpful.

This uncertainty is, however, not crucial from
the welfare point of view, except for the case
that we have shifted away from a collusive be-
haviour to a case with a Stackelberg leader. The

Table 6. The welfare gain (wt-1-wt) for each market structure over time (ep= -.977)

* The definition of domestic long-distance call changed in 1994. N.d. = Not defined.

Table 7. Potential welfare losses in FIM (1994) million.*

* Price elasticities in parenthesis.



Finnish Economic Papers 2/2002 – T. Björkroth

100

research of market dynamics may shed some
light on this issue.

6. Effects of market dynamics

As the market structure may change over
time, we should consider the effects of market
dynamics on our results. There is no clear-cut
prediction of the exact dynamics in this market
available, but the results of Fershtman and Pa-
kes (2000) may shed some light on this issue.

Due to the suppression of fierce price com-
petition by the regulatory authorities, it is
tempting to assume that we are facing a semi-
collusive market where firms act non-coopera-
tively, not in pricing but in investment or mar-
keting activities.

What does such a collusive framework im-
ply on the price level and number of firms?
Fershtman and Pakes (2000, p. 232) report a
result which contradicts the assumptions made
in this study. They suggest that prices will be
higher when collusion is not allowed. This is a
result of the dynamic incentives regarding in-
vestment, entry and exit characterising a non-
cooperative market. However, Fershtman and
Pakes (2000, p. 227–229) demonstrate an ap-
pealing case where entry occurs in a situation
where the incumbent (still) has a high return on
its investment (ω). The entrant is likely to be
far behind the former monopolist and immedi-
ately after entry there will be full price and in-
vestment competition. To quote:

“...indeed if the ω of the initial incumbent
continues to fall we will see two successive en-
try periods among three competitors with low
ω’s. This...does not last long (on average less
than two periods) as one of the three firms typ-
ically falls behind its two competitors and ex-
its.’ (p. 229)

Regarding the effects of market structure on
consumer surplus Fershtman and Pakes (2000,
p. 230) argue that collusion generates higher
quality products (services), but whether this ac-
tually makes consumers better off depends on
the price level. Allowing collusion thus depends
on whether the benefits of having high-quality
services at relatively high prices outweighs the
losses of having a lower quality service availa-

ble to a larger group of consumers. Thus, a so-
cial planner who puts more weight on consum-
er surplus than on producer surplus is likely to
prefer a collusive setting to a non-cooperative
setting.17

In short, the arguments of Fershtman and Pa-
kes (2000) imply that we should focus on some
non-cooperative (price leading niche with a
Stackelberg leader) setting in the early periods
i.e. 1993 to 1995, for example. During subse-
quent periods the results should be based on
some more collusive outcome.18 Hence, the de-
velopment of potential welfare loss depends
strongly on the characteristic of the post-non-
cooperative market structure.

7. Conclusions

The recent changes in the market for domes-
tic long-distance telecommunications provides
us with a useful framework to study, the wel-
fare effects of increasing competition and, the
remaining welfare loss associated with imper-
fect competition. The first result is a crude
measure of the welfare gains associated with the
lower prices due to entry into this market in
1993. No really precise values can be estimat-
ed owing to the lack of data and precise infor-
mation, but we can approximate a welfare gain
of 70 to 95 million (measured in FIM(1994)).
Among other things we show that a vast amount
of producers’ surplus, about FIM 160 million,
was transferred to consumers’ surplus.

Provided that the effect of competition on
lowering the quality of the service is negligi-
ble, collusive conduct will result in a substan-
tial potential loss of welfare and should there-
fore be strictly suppressed. With these data and
results alone the state of present competition
remains blurred until we have some evidence

17 However, Fershtman and Pakes point out that they
have omitted the distributional consequences of allowing
collusion, implying that use of a more realistic distribution
of utility functions would have showed that low-income con-
sumers may prefer the inferior product (service). Thus, the
level of income should affect the allowing of collusion.

18 This is under the assumption that a period corre-
sponds to one year. However, a ‘period’ can in this context
be reduced to denote anything from one or a few weeks to
a number of months.
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about the Lerner index, for example, over time.
Therefore we cannot argue for increasing the
competition further. However, the market con-
centration has increased since 1995, and there-
fore the potential welfare losses require the at-
tention of the regulatory authorities. This con-
clusion holds despite the fundamental assump-
tions regarding price elasticity and the inabili-
ty to state anything definite about the market
dynamics.
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