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Abstract: This article analyses the competitiveness of Brazilian medical
products and pharmaceutical industries based on the strategic implementation
of Information Technology (IT). The model of competitiveness developed by
Boynton et al. (1993) — Dynamic Stability and the assessment of IT presence in
Porter and Millar’s (1985) Value Chain — are the theoretical references of this
study. A field research was carried out simultaneously at the Marketing and IT
departments of 14 Brazilian plants. Its main goals were to assess how those
plants are reacting to the change of the competition pattern, to identify the
customisation usage as a competitive differential, and last but not least, to
ensure an intensified flow of computer resources. A comparative analysis of
data obtained in different field research done in the USA and Brazil also
illustrates the viewpoints.
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1 Introduction

The Brazilian domestic companies or even the multinational companies in operation for
more than a decade have never been through such an intense competitive scenario as they
have today. After the opening of the Brazilian market towards imported products, new
references for pricing and quality have been imposed, triggering revolutions in its
domestic market, as well as in its productive environment. In the 1990s, besides the
productive context, the so-called economic blocks also defined several commercial
changes, such as the MERCOSUL (Southern Common Market) in South America.

Although Brazil is increasing the modernisation level of its industries in the health
segment, it still occupies a mediocre 125th place in the world ranking among the 191
researched countries, according to the World Health System 2000 Report of the World
Health Organization (WHO).

There are several reports on the Brazilian population’s difficulty in accessing the
health system, caused by an inefficient system, by the low educational level of its
population and by the uneven income distribution that leads to misery.

“Brazil currently has only 26% of its population assisted by private health
systems and insurance. 77% depend on SUS' — Sistema Unico de Satde
(Brazilian Health System) and 7% (12 million people) have no access at all to
any kind of Medical assistance whatsoever.™

The research ‘The northeastern drought 98-99: from the economic crisis to a social
calamity’ (Duarte, 1999), reveals the situation of Brazilian people from the northeast.
They have a monthly per capita income of nearly a fifth of $R80 ($US35) which,
according to the Getulio Vargas Foundation (FGV), leaves 50 million Brazilians in a state
of misery.

On the other hand, one can also find reports in media on a strong activity of the
Ministry of Health that has been improving and restructuring, in a systemic and planned
way, the Brazilian health system, through several resolutions issued by the Agéncia
Nacional de Vigilancia Sanitéria (ANVISA, the Brazilian Sanitary Bureau) of the
Ministry of Health. Brazil is also achieving international recognition for specific projects
and results, such as the Drug Distribution System for HIV and organ transplants (Brazil
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ranked second, behind the USA, in numbers of organ transplants — approximately 10 000
a year), as well as for having the second-largest private healthcare market after the USA
(Estatistica de Saude — AMS, 2002).

As the Brazilian medical products and pharmaceutical industries play an important
role in hospital activity, they have an important role in the ongoing improvement of the
quality of life of the Brazilian population. Having competitive industries in this segment
means distributing in a more democratic fashion, more quality services at a lower cost
and mainly establishing a reference for developing countries.

This paper shows results of the competitiveness analysis of these industries based on
the positioning of their products and the use of Information Technology (IT).

Based on the models of Dynamic Stability by Pine (1994) and the value chain by
Porter and Millar (1985), a field research was carried out jointly with IT and marketing
executives from 14 plants. Its main goals were to assess how those plants were reacting to
change competition patterns, to ensure the intensified flow of computer resources and to
identify mass customisation as a leading edge.

2 Sampleidentification and segmentation

The sample was gathered into two main groups — medical equipment and products
industries, and pharmaceutical industries. The chosen companies met the leading criteria
in these segments. Official support, specially for the medical equipment and products,
was provided by Associacdo Brasileira da Industria de Artigos e Equipamentos Médicos,
Odontolégicos, Hospitalares e de Laboratério (ABIMO — Brazilian Health Industries
Association),” which pointed out the most representative and opinion-making companies
in this segment.

Out of the 37 companies invited, only 17 business units from 14 different companies
took part in the research. Although 38% is considered to be a good participation
rate, it clearly shows a still insignificant participation of Brazilian companies in
academic research.

Thus, the following companies participated in the research: 3M, B.Braun, BD-Becton
Dickson, Cremer, Darrow, DMG, Edwards Lifescience,4 Glaxo,5 Instituto Vital Brasil,
Knoll, Merck, Sanofi, Smithkline® and Takaoka.

3 Perception of the new competitive scenario

The market turbulence, defined by Pine (1994) as being a generalised change
phenomenon in the business environment striking markets, products and processes, was
assessed through marketing executives.

In a general way, a strong perception of turbulence, mainly due to the market opening
in the early 1990s was identified, which has influenced businesses till the present date. A
more detailed analysis on the change phenomenon in the country points out factors such
as technological changes, competition intensity and the change of customer needs.

The result of this research was compared to that performed by Pine (1994) in the
USA on the assessment of perception on market changes between 1980 and 1991. They
are shown in Figure 1.
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Figurel  Histogram of the change in market turbulence perception
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Despite the application of questionnaires in different decades, we can verify that
executives from Brazilian medical products and pharmaceutical industries experienced
a greater change comparing with their US peers. The group with larger market
concentration lies between 10 and 20 (change values); while in the US market, it is
situated between 0 and 10.

US industries point out the competition intensity as the main factor, followed by
customer needs and quality influence. The factor of quality influence, on the average,
reached a low ranking in the Brazilian industries. This can be explained by the intense
regulation in the sector through issues such as Good Manufacturing Practice (GMP) and
requirements of the Ministry of Health. Factors such as ‘buyer power’, ‘economic cycles’
and ‘products life cycles’, despite having got different rankings, had very close average
values that denote the influence of market globalisation.

4  Analysisof IT usage to face competitors

IT has achieved strategic importance and is the most intensively used tool in business.
Besides participating in all activity chains in the company, it has been altering the
competition scope, as well as continuously reformulating the way through which products
and services meet customers’ needs.

Through the analysis of IT from a strategic and operational view, this paper assesses
the strategic positioning of the companies researched.

The following set of strategic objectives linked to specific use of information
instruments, proposed by Porter and Millar (1985), were analysed during the research:

e  create barriers to entry (entrance)

e generate cost for customer change supplier (change cost)

e differentiate product or service offered by the company (differentiation)
e create new businesses or products

e change the value chain

e cost reduction

e change relationship with purchasers and/or suppliers (relationship).
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Through the analysis of the degree of average utilisation of IT instruments (tools) shown
in Figure 2, we can assume that there is a large, yet introverted utilisation of IT resources
in strategic objectives in medical equipment/goods industry. The major differences are
found in the transformation of the value chain, giving emphasis on process and products
and on the making of entrance barriers in an isolated form.

Figure2  IT use related to strategic objectives — comparison between two industry segments

Relationship changing w
Cost reduction w
Change the value chain W—I

Create new businesses or products

Differentiation

Change cost

Create barriers to entry *—’J

0% 20% 40% 60% 80% 100%

B Pharmaceutical O Medical products and equipment‘

We can also assume that the utilisation of IT resources in the pharmaceutical industry
segment is weak, with all the items below 45%. This means that the pharmaceutical
industry makes uses of IT resources in a non-integrated and badly distributed way.

5 Analysison the utilisation of computer resources

Besides the analysis on strategic objectives, the application of current resources in
information systems was assessed, as well as the perception of the benefits obtained
through the implementation of Computer Integrated Manufacturing (CIM) and the
Computer Integrated Enterprise (CIE).

The utilisation of information systems, either in the pharmaceutical industry or in the
medical products and equipment segment, is strongly concentrated on office automation
and support to managerial decision, with rates from 75% and higher.

Therefore, the utilisation of computer resources is still related to internal activities
—revealing a strongly introverted vision.

For the application of CIM and CIE, a comparative analysis was carried out jointly
with the research on the application of IT by FGV (Quintella and Costa, 1997) and is
presented in Figure 3. It was called Amostra Brasil | (Sample Brazil I). In this research,
FGV assessed, under the same focus, the leading companies and the opinion makers on
the use of IT.
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Figure3  Use of information resources — introverted versus extroverted strategic vision
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The answers to the IT query show that 87% of the companies sampled are heading
towards computerised integration in their production processes.

The results of the CIM evaluation confirm the introverted trend of their benefits.
Its use is driven towards internal improvements rather than the differentiation of
their products and services. It can also be stated that the use of CIM in the medical
products industry is even weaker for the extroverted viewpoint than the companies from
Amostra Brasil I.

The perception of objectives reached by CIE and CIM confirms the strong
introversion of the sampled companies. Consistently with the turbulence results and very
adherent to the Amostra Brasil | results, the differentiation was not appointed as a strong
motivating factor in the computer integration process.

As shown in Figure 4, a strong introversion of the companies researched was
identified through an inference analysis on introversion versus the external vision
of IT use. We assume that there is a trend towards an equilibrium in IT strategic
objectives. The utilisation of computer resources and the benefits of CIM and CIE
confirm this introversion.

Figure4  CIM benefits — introverted versus extroverted strategic vision
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6 Correlation between Dynamic Stability and Value Chain models

It is possible to identify the positioning of a company in one of the quadrants of
the Dynamic Stability model (Pine, 1994) through the analysis of its ‘value chain’, in
case there is consistency in the strategy for positioning of products and processes and the
use of IT. There is a direct correlation among the features of each quadrant defined by
Pine (1994) and the mode and intensity of the utilisation of IT described by Porter and
Millar (1985).

In Figure 5, we can see the quadrants of the Dynamic Stability model in the
respective categories of the ‘activity chain’ of the Value Chain model.

Figure5  Correlation between Dynamic Stability and Value Chain models
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The companies within the ‘mass production’ quadrant are using IT more intensively in
the upper end of the Value Chain model. In this area, the support activities are more
concentrated on the ‘infrastructure’ and ‘human resources management’ categories,
permeating the whole primary activities category. Such positioning is justified by the
great standardisation potential of tasks owing to the stabilisation of product and process
and the foreseeing of demands.

The companies found in the ‘invention’ quadrant use IT more intensively for
developing technology and for flexibility and optimisation of processes aiming at
supporting the making of new products on a small scale. Therefore, they are placed in the
Value Chain model in the ‘operations’ category supported by ‘technology development’
and ‘procurement’ categories.

The companies found in the ‘continuous improvement’ quadrant search for
competitive advantage by improving operational performance. Therefore, IT is
intensively used in the ‘inbound logistics’ and ‘operations’ categories of the primary
activities supported by the ‘technology development’ and ‘procurement’ categories of
support activities.

Finally, in the companies that are in the ‘mass customisation’ quadrant, IT is
intensively used in the ‘outbound logistics’, ‘marketing and sales’ and ‘services’
categories, and also supported by ‘technology development’ and ‘procurement’
categories. That is justified by the need for efficiently meeting the needs and desires of
their customers.
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7 Analysison the strategic consistency of I T usewith the positioning of
products and processes

According to Ferraz et al. (1997), competitiveness is the ability of a corporation to
formulate and implement competitive strategies that allow it to keep or even to enlarge
a sustainable market position in the long run. As reported by Porter (1996), strategy
involves creating ‘fit’ among a company’s activities, interacting and reinforcing
one another.

The research promoted the assessment of the strategic consistency between IT
application and the ranking of products and processes of the companies researched.

Supported by the stability model suggested by Pine (1994), the companies that belong
to the pharmaceutical industry segment were placed in the ‘continuous improvement’
quadrant and the ones belonging to medical equipment and products were placed in the
‘continuous improvement’ quadrant and/or ‘mass customisation’. Through the survey on
specific objectives on the use of IT appointed by Porter (1996), it was possible to analyse
the placement consistency of their products.

8 Headingtowards mass customisation

The mass customisation analysis was assessed only in the medical products and
equipment segment, according to its placement in Pine’s (1994) model.

Through the analysis of products and processes placement, customisation was
identified. Eighty-five percent of the businesses units researched were customising their
products and services, aiming at more specific medical procedures. Within this group,
half of it had reached a customisation |level above 50%.

The executives who participated in the research agreed with each other’s points of
view as far as the importance of mass customisation was concerned. The growth trend
and its competitive advantage were recorded. The appointed mass customisation limit
was the cost of the economic batch versus customers’ specific needs.

That reveals a movement towards modernisation and the new competitive frontier in
business competition mentioned by Pine (1994).

9 Conclusion

This paper shows that the researched industries perceive the market turbulence and
that they have strategic consistency regarding IT use with the placement of their products
and services. It should be highlighted that, as in the Amostra Brasil | (Quintella
and Costa, 1997), this paper did not mean to perform a thorough analysis of the
researched industries, but to identify their executives’ perception of the use of IT as a
competitive lever.

The identification of the use of products/services customisation and the reckoning of
some executives that customisation is a competitive differential prove that is emerging
a mature relationship with the market, and, somehow, pro-active movements towards
modernity. Therefore, it is well-adapted to changes in the new global competition.
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The analysis® of IT usage, the perception of IT executives on the benefits of the
integration of the manufacturing area — CIM — and the company integration — CIE — still
show a strong introversion as opposed to a major interaction with the market. This
is a very interesting and specific approach for the Brazilian industries belonging to
the segment analysed, therefore requiring specific analysis. IT usage is a tool for
responsiveness to new laws and regulations that control the industries. We cannot,
therefore, say that these industries totally lack extroverted vision or objectives.

On the contrary, the health segment, besides being industrially involved in the
global competitive context, is going through a major reformulation of its structure. It
has been intensively broadcasted by the press and officially identified by the normative
resolutions issued by the ANVISA, necessitating adjustments and modifying the new
competition scenarios.

One of the major examples on this aspect is caused by ‘generic medicine’ and takes
place in the segment of pharmaceutical industries’. The Government’s action alters the
systemic determinant stated by Ferraz et al. (1997), besides attractiveness determinant
stated by Porter (1996): new entrant’s threat.

Another very significant point on the analysis of strategic consistency was the
identification of at least one company working on IT to support an organisational
architecture for different conditions of products and processes, exploiting, therefore, the
best benefits of mass customisation. The basis of this competition basis is determined by
Pine (1994) to be the Dynamic Sability and is considered at least as the competition
strategy of this century.
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