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Industry structures in private dental markets in Finland
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Objective: To use industrial organisation and organisational ecology research methods to survey industry structures and performance in the
markets for private dental services and the effect of competition. Design: Data on practice characteristics, performance, and perceived com-
petition were collected from full-time private dentists (n=1,121) using a questionnaire. The response rate was 59.6%. Cluster analysis was
used to identify practice type based on service differentiation and process integration variables formulated from the questionnaire. Results:
Four strategic groups were identified in the Finnish markets: Solo practices formed one distinct group and group practices were classified
into three clusters Integrated practices, Small practices, and Loosely integrated practices. Statistically significant differences were found
in performance and perceived competitiveness between the groups. Integrated practices with the highest level of process integration and
service differentiation performed better than solo and small practices. Moreover, loosely integrated and small practices outperformed solo
practises. Competitive intensity was highest among small practices which had a low level of service differentiation and was above average
among solo practises. Conclusions: Private dental care providers that had differentiated their services from public services and that had a
high number of integrated service production processes enjoyed higher performance and less competitive pressures than those who had not.

Key words: dental health services, private sector, economic competition, group practice, private practice, industry structures

Introduction

In Finland over recent decades, dental services have
been provided by the public and private sectors. Public
services have been widely offered in health centres run
by municipalities. Half of the dentists worked in the
Public Dental Service (PDS) and the other half in the
private sector concentrated in the densely populated
areas. Traditionally, the division of duties between the
two sectors has been clearly defined, as only children,
young adults, and some special needs groups have been
entitled to dental care in the PDS. Most adults have had
to use private services and pay all costs out-of-pocket.
In 2001-2002, the dental care provision system was re-
formed and the age limits restricting adults’ use of the
PDS were abolished. Reimbursement of private dental
care (excluding prosthetic treatment) from the National
Health Insurance was also extended to cover all adults
(Niiranen et al., 2008). Implementation of the reform
put the PDS under heavy pressure and long waiting
lists emerged in the health centres, partly due to their
substantially lower fees compared with private services.
Difficulties in the PDS have had a lot of publicity, but
so far little is known of how the changes in the external
environment affected the private dental care market which,
after the dental reform, found itself in competition with
the public sector.

In this paper, we focus on the subsequent industry
structures in the private sector and build our analysis
on a specific stream of industrial organisation research
that focuses on strategic groups and complement it with
insights from organisational ecology research (Hannan

and Freeman, 1977, 1989). Strategic group research as-
sumes that industries contain subgroups of companies
with differing structural characteristics. The stability of
strategic groups is explained by mobility barriers, which
inhibit the movement of firms in one group to a position
held by another group. Mobility barriers can enable some
companies to be persistently more profitable than their
rivals (Caves and Ghemawat, 1992). Another way to see
the role of industry structure is to consider strategic groups
as viable strategic positions in the market space (Hatten
and Hatten, 1987). They represent the strategic choices
potentially available to firms in a given industry and re-
flect different approaches to operating in the competitive
arena. Competition between strategic groups is driven
by three factors: number and size of groups, distance
between the groups and their market interdependence.
The more numerous and more equal in size the strate-
gic groups are, the higher is the strategic asymmetry in
the industry, which generally increases rivalry. Strategic
distance refers to the degree to which the groups differ
in terms of their strategies. Market interdependence is the
extent to which different strategic groups are competing
for the same customers (Porter, 1979).

In organisational ecology research, populations of
organisations are the main constituent units of industry
structure. Hannan and Freeman (1977) assert that popula-
tions of organisations have to have a unitary character,
which gives them a common dependence on material and
social environments. The most usual approach has been
to cluster organisations according to some organisational
core features (Carroll and Hannan, 2000). Organisational
ecologists focus on the changing nature of competition
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spurred by changes in the external environment (Car-
roll, 1984) and competition is the natural consequence
of scarcity in resources. As the density of organisations
increases, the struggle for resources intensifies, creating
pressure for selection (Hannan and Freeman, 1989). For
the purpose of analysing competitive processes, ecolo-
gists use the concept of the niche - a set of conditions,
in which the population can grow or at least sustain its
numbers (Hannan et al., 2003). Competition emerges
when the fundamental niches of populations overlap.

The concept of niche width has special significance
in the market for dental services. In Finland, the PDS
focuses on providing basic care and its services cover
just the core clinical treatments. In the private sector,
solo practices have also traditionally focused on basic
care (Mikkola et al., 2007) but group practices have
started to develop their service offerings, by providing
treatments not generally available in the PDS. Service dif-
ferentiation by private dental care providers reduces their
relative niche overlap with the PDS and, consequently,
the potential for competition is reduced. Therefore, we
hypothesise that:

HI: Private dental care providers that have differ-
entiated their services from public dental services face
ceteris paribus fewer competitive pressures and enjoy
higher performance.

In many group practices, dentists share common
premises, but otherwise operate independently, whereas
in other practices, dentists have integrated most of their
support functions, including e.g. the purchase of materi-
als, appointment making and auxiliary personnel. Dentists
can also have common fee lists and patient registers. The
benefits of these investments may come in the form of
scale economies or improved service quality. Process
integration can also serve as a mobility barrier, provid-
ing protection from competitive pressures. Accordingly,
we hypothesise that:

H2: Dental care providers with more integrated
service production processes face ceteris paribus fewer
competitive pressures and enjoy higher performance.

This paper aims to identify the industry structure in the
Finnish market for private dental services and to survey
how the different strategic groups performed in business.
In order to gain understanding of the role of the major
national dental care reform and the changes the industry
was going through, we also analysed dentists’ perceptions
of competition and the perceived effects of the reform.

Material and Methods

The data of this study were gathered using a question-
naire survey conducted among private dentists although
the actual object of interest was the firms responsible
for private dental services. It has been shown that many
group practices did not operate in a co-ordinated manner
and did not necessarily have a representative responsible
for the management of the whole practice (Mikkola et
al., 2007). Therefore, we targeted the questionnaire to
private dentists, who were asked questions regarding their
practices.The questionnaire had 6 sections covering prac-
tice characteristics, treatments provided, treatment fees,
competition, experience of the reform and background
information. Closed questions were favoured to obtain
quantitative and categoric data.
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Based on ecarlier research on strategic groups and
organisational ecology and our interviews with industry
experts and dental practice managers, two strategic di-
mensions were constructed for use in this study: service
differentiation and process integration. Indicators of
service differentiation included opening on weeknights
and at weekends, hygienist services and recall practices.
The out-of-hours availability of public services has been
poor and thus we considered that the greater the number
of days a private practice was open during weeknights or
weekends, the greater its service differentiation. Provi-
sion of hygienist services indicated that a practice had
developed its service profile. Furthermore, because the
PDS did not normally offer recall services for adults,
a high proportion of recall visits implied service dif-
ferentiation. Indicators of process integration included
patient register, fee list, integrated functions and prac-
tice size. A shared patient register and fee list enabled
integrated marketing activities and appointment booking
and practice-wide profitability accounting. Furthermore,
information on the number of services included in the
overheads of the practice (facilities, materials, office
services, equipment, auxiliary personnel, and appoint-
ment scheduling) was collected. The higher the number
of such services, the more integrated the operations of
a practice were assumed to be. Finally, the number of
dentists operating in the same premises was assumed
to reflect the potential for economies of scale that were
attainable from process integration.

Fees for items of dental treatment had to be used as
the primary indicator of business performance because
typical measures of financial performance such as rev-
enue, profitability or net profit were neither available,
nor familiar to dentists. A price index was constructed
from the 7 questions regarding prices of usual treatments.
Five questions and two statements were used to form a
measure of perceived competition: How much competition
(in general, price competition, marketing competition,
competition relating to service profile) was there between
providers of dental services. Were there sufficient private
dentists in the town and Did the supply of private dental
services meet the demand? The respondents were asked
to give their answers on a 5-point scale. Answers to each
question and statement were then scored, and individual
scores were summed to form an overall score for each
respondent.

The questionnaire was pretested with a focus group
and, based on that, some questions were omitted or
changed. A list with names and postal addresses of all
full time private dentists working in the ten biggest cities
was obtained from the membership register of the Finn-
ish Dental Association (98% of dentists were members).
Questionnaires (to be answered anonymously) were sent
to them in September and re-mailed in November in
2005. Altogether 668 persons answered, of them 28 had
to be excluded for various reasons. The response rate was
59.6%. Of the 640 included respondents, 73.6% worked
in group practices (Widstrom et al., 2011).

A two-step cluster analysis was used (Jauhiainen,
2006). The 169 solo practitioners were treated as a sepa-
rate group because, in a solo practice, scale advantages
from the integration of operations were not attainable. The
471 dentists working in group practices were included in



the cluster analysis. The algorithm initially pre-clustered
elements into many small sub-clusters and then used a
hierarchical clustering method to cluster the sub-clusters.
Only variables relating to practice characteristics were
selected for cluster analysis. One-way analysis of variance
(ANOVA) was used to measure differences in means be-
tween groups when Levene’s test first had indicated that
the variances for the groups did not differ significantly,
and ANOVA could be applied. In order to examine dif-
ferences in performance between pairs of groups, we also
carried out Scheffé’s post hoc tests. The y? test was used
in some comparisons.

Results

Industry structure in the market for dental services

The cluster analysis deleted all cases with missing data
and reduced the number of dentists working in group
practices to be analysed to 399 (Table 1). Three clusters

were identified and 44.6% of the cases were allocated
in Cluster 1, 22.6% in Cluster 2, and 32.8% in Cluster
3. Table 2 shows the clustering results based on service
differentiation variables and process integration variables.

On basis of their main distinguishing characteris-
tics, the clusters were named: 1, Integrated practices;

Table 1. Identification of clusters among dentists working in
group practices and excluded cases

Cluster Dentists % of clustered % of all
n dentists dentists
Clustered cases
Cluster 1 178 44.6 37.8
Cluster 2 90 22.6 19.1
Cluster 3 131 32.8 27.8
All clusters 399 100 84.7
Excluded cases 72 15.3
All cases 471 100

Table 2. Clustering of dentists operating in group practices based on service differentiation and process integration variables

Panel A: Categorical service differentiation variables

Variable Ttems Cluster 1 Cluster 2 Cluster 3 All Clusters
(Integrated) (Small) (Loosely integrated)
n % n % n % n %
Weeknight opening Not at all 21 11.8 32 35.6 41 31.3 94 23.6
1 day 18 10.1 9 10.0 12 9.2 39 9.8
2 days 13 7.3 19 21.1 13 9.9 45 11.3
3 days 13 7.3 10 11.1 8 6.1 31 7.8
4 days 88 49.4 17 18.9 39 29.8 144 36.1
S days 25 14.0 3 33 18 13.7 46 11.5
Weekend opening Not at all 137 77.0 74 82.2 106 80.9 317 79.4
Occasionally 32 18.0 15 16.7 19 14.5 66 16.5
Every Sat or Sun 6 34 1 1.1 3 2.3 10 2.5
Every Sat & Sun 3 1.7 0 0.0 3 2.3 6 1.5
Hygienist services No 0 0 90 100 0 0 90 22.6
Yes 178 100 0 0.0 131 100 309 77.4
Panel B: Continuous service differentiation variables
Variable Cluster 1 Cluster 2 Cluster 3 All Clusters
Proportion (%) of mean (sd) 66.9 (25.4) 58.2 (31.7) 70.2 (25.9) 66.0 (27.4)
recall patients
Panel C: Categorical process integration variables
Variable Answers Cluster 1 Cluster 2 Cluster 3 All Clusters
n % n % n % n %
Patient register Dentist specific 0 0.0 45 50.0 112 85.5 157 393
Practice wide 178 100 45 50.0 19 14.5 242 60.7
Fee list Dentist specific 0 0.0 20 22.2 75 57.3 95 23.8
Practice wide 178 100 70 77.8 56 42.7 304 76.2
Panel D: Continuous process integration variables
Variable Cluster 1 Cluster 2 Cluster 3 All Clusters
Integrated functions mean (sd) 43 (2.4) 3.1 (24) 33 (22 3.7 (2.4)
Practice size mean (sd) 7.5 (4.7) 4.1 (24) 8.0 (5.5) 6.9 (4.8)
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2, Small practices; and, 3, Loosely integrated practices.
Integrated practices possessed the highest levels of proc-
ess integration and service differentiation. They had a
common patient register and fee list, large numbers of
integrated functions, hygienist services and often opened
extended hours. In terms of size, they were above aver-
age but slightly behind the Loosely integrated practices
of Cluster 3. Integrated practices could be considered
the most advanced in service differentiation though the
difference from loosely integrated practices was marginal.
Their proportion of recall patients was above average,
but slightly lower than in the loosely integrated prac-
tices. Small practices were characterised by small size
and low service differentiation. In terms of all process
integration variables, they fell clearly behind integrated
practices. However, with the exception of size, their level
of process integration seemed to be somewhat higher
than that of loosely integrated practices. Dentist-specific
and practice-wide patient registers were equally common
but fee lists tended to be practice wide. Their number
of integrated functions was approximately the same as
for loosely integrated practices. In terms of service dif-
ferentiation, small practices were clearly behind all other
group practices, providing no hygienist services and were
mostly not open on weeknights or at weekends. The
proportion of recall patients was lowest in this group.
Loosely integrated practices were fairly large in size
and had a relatively high level of service differentiation.
The key differentiating factor of this cluster was the low
level of process integration. The number of integrated
functions was low and an overwhelming majority these
practices had dentist specific patient registers and fee
lists indicating that, despite the shared premises, dentists
in this group operated almost completely independently.

Figure 1 provides a rough illustration on the strate-
gic positions of the four groups of dental practices in
terms of process integration and service differentiation.
The size of the bubble reflects the number of dentists
in the group. Solo practices and Integrated practices
represented extreme strategic positions with respect to
both strategic dimensions.

Performance of the different strategic groups of
practices

Panel A in Table 3 shows the differences in performance
between the clusters. Fees for dental services were low-
est in solo practices, second lowest in small practices,
third lowest in loosely integrated practices, and highest
in the integrated practices. Differences in performance
between pairs of groups are shown in panel B of Table
3. They provided support for both H1 and H2. Integrated
practices with the highest level of process integration and
service differentiation performed significantly better than
solo practices and small practices. Moreover, loosely in-
tegrated and small practices outperformed solo practices.

Perceived competitive pressures

Table 4 (Panel A) shows that the intensity of competition
perceived by dentists was highest among small and solo
practices. Integrated and loosely integrated practices,
on the other hand, enjoyed below average competi-
tive intensity. Although ANOVA showed that the result
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Figure 1. Strategic positioning of dental group practices in
terms of process integration and service differentiation

was statistically significant (p<0.05) the differences in
competitive intensity between pairs of groups were not
statistically significant (Table 4, Panel B). The biggest
differences were between infegrated and small practices.
These results were also in line with hypotheses H1 and
H2. Integrated practices with the highest level of process
integration and service differentiation faced the lowest
level of competitive intensity. Competitive intensity was
highest among small practices, which had a low level of
service differentiation in comparison to infegrated and
loosely integrated practices. Intensity of competition was
also above average among solo practices, even though it
falls short of the levels experienced by small practices.

Most dentists (63.7%) operating in Small practices
considered the PDS to compete for the same patients as
they were. For Solo practices, Loosely integrated practices
and Integrated practices the corresponding proportions
were 41.1, 41.8, and 45.2 respectively. Moreover, private
dentists’ general attitudes towards the national dental
care reform varied between groups. Dentists operating
in Integrated and Loosely integrated practices were
substantially more positive to the reform than dentists
operating in solo practices and Small practices (p<0.01).

Discussion

This study aimed to provide a new interpretation of the
existing research on dental care markets that were previ-
ously based solely on industrial organisation research with
a focus on effectiveness and competition (Grembowski
et al., 1988; Grytten and Sorensen, 2000) and the effects
of industry structural characteristics on these (Conrad
and Emerson, 1981; Conrad and Sheldon, 1984; Freund
and Schulman, 1984). One reason why strategic groups
have not received much attention in dental care in the
past may be that the bulk of the research on dental care
markets has been based on the implicit assumption that
all service providers operating in an industry are alike
(Grembowski ef al., 1988; Grytten and Sorensen, 2000).
This has been justified because the dental care industry in
Finland and internationally has been dominated by solo
practices with virtually identical strategies and resources.
More recently, increasing numbers of group practices



Table 3. Differences in performance between identified categories of private dental practices

Panel A: Analysis of variance ( Levene’s test; p=0.230)

ANOVA: F=22.007, p<0.001

Groups Number of dentists Price index (sd)
Solo practices 125 93.27 (13.17)
Integrated practices (Cluster 1) 149 104.33 (10.89)
Small practices (Cluster 2) 71 98.42 ( 8.15)
Loosely integrated practices (Cluster 3) 93 102.31 (13.26)
All the above practices 438 99.78 (12.57)

Panel B: Post hoc tests (Scheffé)

Mean difference  Significance 95% confidence interval

in price index P
Solo practices Integrated -11.065 *** <0.001 (-15.064, -7.065)
Small -5.155 * 0.035 (-10.055, -0.254)
Loosely integrated = -9.041 *** <0.001 (-13.557, -4.525)
Integrated practices Solo 11.065 *** <0.001 (7.065, 15.064)
Small 5910 ** 0.007 (1.155, 10.665)
Loosely integrated  2.024 0.638 (-2.334, 6.381)
Small practices Solo 5.155 * 0.035 (0.254, 10.055)
Integrated -5.910 ** 0.007 (-10.665, -1.155)
Loosely integrated  -3.886 0.223 (9.083, 1.311)
Loosely integrated Solo 9.041 *** <0.001 (4.525, 13.557)
practices Integrated -2.024 0.638 (-6.381, 2.334)
Small 3.886 0.223 (-1.311, 9.083)

n=438; *p<0.05; **p<0.01; ***p<0.001

Table 4. Differences in perceived intensity of competition between different categories of private dental practices

Panel A: Analysis of variance (Levene’s test; p=0.454)

ANOVA: F=2.702, p=0.045

Groups Number of dentists Competition index (sd)
Solo practices 165 23.65 (4.59)
Integrated practices (Cluster 1) 173 22.72 (4.90)
Small practices (Cluster 2) 86 24.33 (4.65)
Loosely integrated practices (Cluster 3) 127 23.02 (4.77)
All the above practices 551 23.32 (4.76)

Panel B: Post hoc tests (Scheffé)

Mean difference  Significance 95% confidence interval

Solo practices Integrated 0.938 0.348 (-0.509, 2.385)
Small -0.683 0.760 (-2.451, 1.085)
Loosely integrated 0.639 0.728 (-0.930, 2.208)
Integrated practices Solo -0.938 0.348 (-2.384, 0.509)
Small -1.620 0.083 (-3.374, 0.133)
Loosely integrated -0.299 0.962 (-1.852, 1.254)
Small practices Solo 0.683 0.760 (-1.085, 2.451)
Integrated 1.620 0.083 (-0.133, 3.374)
Loosely integrated 1.321 0.264 (-0.535, 3.178)
Loosely integrated  Solo '8'233 0.728 (-2.208, 0.930)
practices Integrated _1:321 0.962 (-1.254, 1.852)
Small 0.264 (-3.178, 0.535)

n=551
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with different business concepts have made the market
structure more diverse (Mikkola et al., 2005).

About 60% of the Finnish private dentists worked in
the 10 biggest cities when the study was performed. We
did not think there would be much competition in smaller
municipalities with fewer dentists. The respondents did
not differ from the original sample regarding age, sex and
specialisation (Widstrdm ef al., 2011). However, because
the number of cases was further reduced in the analysis
the results have to be interpreted with some caution.

Four strategic groups in the Finnish market for dental
services were found with statistically significant differ-
ences in performance so validating the strategic group
structure we identified.

Group practices with high service differentiation and
process integration seemed to have outperformed the rest
of the industry and seemed to benefit from less intense
competition. Theories on strategic groups and organisa-
tional ecology provide two possible explanations for this.
It is possible that there are static differences in perform-
ance and intensity of competition within the industry
due to mobility barriers. Alternatively, the industry may
also be going through a period of evolutionary selection
where new organisational forms thrive.

Dentists’ perceptions of the public sector’s role as
a competitor and national dental care reform shed ad-
ditional light on the evolutionary processes taking place
within the industry. The results indicated that small group
practices with a low level of service differentiation were
most vulnerable to competitive pressures arising from the
reform of national dental care. This is in line with the
ecological theory, according to which service differen-
tiation reduces niche overlap, and thus the potential for
competition between private dental practices and public
services. Private dentists seemed to be increasingly shift-
ing to the resource space outside the niches occupied by
the public dental service. In the long run, this could result
in a further increase in the provision of, for example,
cosmetic and advanced prosthetic treatments that are not
widely available in the PDS.

Dentists operating solo practices formed a special
group of industry participants. Despite their lower
performance compared with, for example, integrated
group practices, solo practitioners appeared to be quite
indifferent to the effects of the reform. One possible
explanation is that these mostly aging solo practitioners
have established a loyal clientele of regular patients.

Conclusions

Based on an analysis of the private dental care market,
we found that both differentiation and integration helped
alleviate the competitive pressures and contribute to
improved performance.
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