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Summary, — The concept of path dependence is useful to understand why economic actors who
face a fundamental change in the overall incentive structure behave in a way that would appear
irrational to the external observer. Industrial clusters in the southern Brazilian state of Santa
Catarina gave an impressive performance in the closed market of the past. It was perfectly
rational for individual firms to try to internalize as many activities as possible for various reasons.
Thus emerged an extremely noncooperative business culture which does not change easily even
under the new conditions of an opening market and increasing competitive pressure; firms try to
adjust to the new conditions based on their established practices. Yet the comparison between
different clusters reveals that under certain conditions the behavior of firms can change
profoundly toward cooperation and collective efficiency. These conditions include an existential
crisis, the presence of change agents and the existence of organizations they can use, and the
existence of a role model that shows a possible alternative path for the adjustment process. The
most important changes are attempts to stimulate cooperation between firms and attempts to
shape the supporting environment. Most changes occur inside the business community; the
political-administrative system at the municipal and state levels is much more resistant to change.
© 1998 Elsevier Science Ltd. All rights reserved.

1. INTRODUCTION

In this paper I argue that the concept of path
dependence is wuseful to understand why
economic actors who face a fundamental change
in the overall incentive structure behave in a way
that would appear irrational to the external
observer. The paper is based on field research
that was conducted in three industrial clusters in
the southern Brazilian state of Santa Catarina
(SC).! The argument goes as follows. In the past,
particularly during the 1980s and early 1990s
when its growth and export record were signifi-
cantly above average, industry in SC gave an
impressive performance. Numerous firms in
different branches were better than average
Brazilian firms, i.e. had better qualified manage-
ment and/or workers, or a management with
some kind of strategic vision and a sense of a
mission, or specific technological know-how.
Firms did not need to struggle in all areas at the
same time in order to survive; they led a fairly
comfortable life compared to firms in other
countries which had to compete internationaily.
This was due to the fact that until 1990 Brazil’s
market was essentially closed to most products
that could be manufactured locally, and competi-

tive pressure on the local market was accordingly
low. Apart from that, chronically high inflation
discouraged the formulation of long-term strat-
egies and created an environment that penalized
interfirm transactions. Moreover, during the
process of latecomer-industrialization suppliers
and supporting institutions emerged only slowly,
and often had a lot of market power. Under
these conditions it was perfectly rational for
firms to try to internalize as many activities as
possible as this reduced uncertainty and trans-
action costs, and because excessive vertical
integration and lack of externalities were not
penalized in the protected market environment.
Thus emerged an extremely noncooperative
business culture which does not change easily
even under the overall incentive structure has
changed dramatically due to the transition from
import-substituting industrialization to an open
economy. Yet the comparison between different
clusters reveals that under certain conditions,
particularly of existential crises and when the
potential of path-dependent adjustment strat-
egies has been exhausted, the behavior of firms
can change profoundly toward cooperation and

*Final revision accepted: February 23, 1998.
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collective efficiency. These conditions include an
existential crisis, the presence of change agents
and the existence of organizations they can use
(in this case business associations), and the exist-
ence of a role model that shows a possible alter-
native path for the adjustment process. The most
important changes are attempts to stimulate
cooperation between firms (intensified supplier
relationships, technological learning, collective
action to lobby for a better environment for
business) and attempts to shape the supporting
environment (creating or amplifying the scope of
training and technology institutions). Most
changes occur inside the business community;
the political-administrative ~system at the
municipal and state levels is much more resistant
to change.

2. ON THE APPLICABILITY OF THE PATH
DEPENDENCE CONCEPT TO INDUSTRIAL
CLUSTERS

The concept of path dependence has been
introduced to explain why technological choices
occasionally lead to second-best solutions and
why radical technical change often faces strong
resistance. To put it somewhat differently, it is
an attempt to explain the rationality of behavior
that at first sight might appear irrational if one
assumes utility maximizing behavior.

An often-quoted example of path-dependent
development is the QWERTY keyboard design,
which was introduced in 19th century and even
prevails in the computer age although it is not
optimal.” This is to a large extent due to the fact
that once a huge number of people existed who
had been trained on a QWERTY keyboard any
manufacturer trying to introduce an alternative
design faced their massive, passive resistance. At
least as long as no design offered massive
improvements over the QWERTY design it was
thus perfectly rational for decentral agents to
resist a change that would have invalidated their
investment into acquiring the skill to write on a
QWERTY keyboard. In other words, even if the
QWERTY layout probably is not the most
efficient solution, there is a certain rationality in
maintaining this development path. Early
random events led to a lock-in.

Put in more general terms, lock-in and path
dependent development occurs because it is not
sensible for agents to consider all possible alter-
natives all the time. If a firm has embarked on a
given development path it will most likely remain
there in order to be able to run through the
cumulative learning process which leads to
mastery of a given technology. For instance, a
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passenger car manufacturer will not reconsider
its choice of basic concepts (front vs. rear drive,
carburettor vs. electronic fuel injection, Otto vs.
Diesel vs. Wankel engine) more often than
maybe once a decade because any change always
reduces massively the technological capacity the
firm has accumulated so far and necessitates a
new learning process in a different direction.
This logic does not only apply to technical
choices but to technological choices in the wider
sense of the term, particularly with reference to
organizational patterns, i.e. intrafirm manage-
ment practices as well as interfirm relationships
and interaction between firm and supporting
institutions.

The existence of development paths tends to
go unnoticed because of their convenience. Once
a development path has been established, a
cumulative process of technological learning
starts which brings all sorts of benefits to various
actors; industrial firms operate under less uncer-
tainty, consumers benefit from constantly
improving price/performance ratios of products.
The fact that development paths exist becomes
more obvious in their early and late days. In the
early days, it is often not entirely clear why one
technological option has won against another. In
the late days the casual observer tends to ask
himself why some development path continues to
be pursued despite the fact that there are quite
obviously newer and better alternatives.

A development path is based on shared
conventions, views and problem-definitions of
the actors involved. This notion leads us to the
applicability of the concept to industrial clusters
because path dependence is exactly what has
been observed among agents within industrial
clusters as well.* This is not surprising since a
cluster is by definition made up of firms from the
same industrial sector, and more likely than not
they will have come to some sort of consensus
regarding what establishes a best practice in their
industry. This will not only apply to manufac-
turing or management practices but also to
further reaching aspects like supplier and
subcontractor relationships, or the utility of
interaction with other firms or supporting institu-
tions. In a given cluster, there may be positive
feedback loops if some firms discover a
promising practice and the news gets around
quickly. There may as well be negative feedback
loops, regarding what kind of behavior to avoid,
due to uncooperative or predatory behavior. In
fact, it does not, analytically, make much differ-
ence whether there are positive or negative
feedback loops. Positive feedback loops will lead
to various firms adopting a certain practice,
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negative feedback loops lead to firms rejecting it.
In both cases, a certain development path will
have been established.

How can firms, when it becomes clear that an
established development path is not optimal,
leave this path and switch to a more efficient
one? Arthur® argues that this depends on the
factors behind the lock-in. There is no obvious
solution in the case of learning effects and high
fixed costs. Things are different if the lock-in is
due to coordination effects (“which confer
advantages to ‘going along’ with other economic
agents taking similar action”)’ In this case,

a negotiated or a mandated changeover to a superior
collective choice can provide exit into the new
‘equilibrium” at negligible cost.... But where users
are uncertain of others’ preferences and intentions,
there can be ‘excess inertia”: each user would benefit
from switching to the other standard, as long as the
others go along, but individually none dare change in
case others do not follow.®

3. THE FOCUS OF THE FIELD RESEARCH

Clustering is one of the salient features of
industrial development in SC (the absence of
state-owned and large multinational firms being
the other two). There are five major industrial
clusters (Figure 1):

The textile cluster with the main products knit-
wear and home textiles. The main location is the
Itajai Valley in the northeastern part of the state;
the largest city there, Blumenau, was founded by
German immigrants in 1850. The development
of the textile industry, which started in 1880, was
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initially a chance event due to the arrival of
immigrants who were experienced in this trade
and sensed a business opportunity.’

The metal engineering and electromechanical
cluster. Major products are household appliances,
electrical motors, compressors, transport equip-
ment, and car parts. It is located in the coastal
region in the northeastern part of the state; the
largest city (which is actually the largest city of
the state) is Joinville, which was founded, again,
by German immigrants in 1851. The develop-
ment of the cluster was initiated by individual
entrepreneurs in the 1930s.*

The food processing industry in the western part
of the state which specializes in broilers and the
processing of chicken, turkey, and pork. It is
based on the cooperation between a few large
processing firms and a huge number of small
farmers who raise the animals. This industry was
started in the 1950s, mainly by Italian
immigrants.

The ceramic tile cluster around the cities of
Criciima and Tubardo in the southern part of
the state. This also started on the basis of indivi-
dual entrepreneurship of Italian immigrants in
the 1950s.

The furniture cluster in the northeastern
interior region around the city of Sao Bento do
Sul.

In our research we have investigated three of
these clusters: textiles and clothing, metal
engineering and electromechanical, and ceramic
tiles. This choice was determined by staff
shortage and the expectation that these three
clusters would be instructive in terms of how
firms under pressure strive to improve their

Textiles and garments
17,\2%

Food processing
16,4%

Ceramics
5,3%

Wood and furniture
4.8%

Electr. + engineerng.
19,7%

\others
36,7%

Figure 1. Santa Catarina: structure of industry.
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competitiveness. Local observers suppose the
food-processing industry to be extremely
competitive, and the furpiture industry to be
relatively undynamic; these were reasons for not
investigating them.

The metal engineering / electromechanical and
the ceramic tile industry are both dominated by
medium and large firms’; we identified only few
micro and small industrial firms which are
suppliers and subcontractors of these firms, let
alone competitors. The textiles and clothing
industry consists of two types of firms. On the
one hand, there are vertically integrated medium
and large knitwear and home textiles firms which
are entirely operating in the formal sector. On
the other hand, there are micro and small
knitwear firms which are at least partially
operating in the informal sector.'” In the knit-
wear industry, both segments coexist in a compli-
cated relationship; for the formal sector firms,
the informals are important competitors, and
they also copy the designs of formal sector firms.
There is hardly any direct interaction between
firms from the different segments. Our field
research was concentrated on the first type of
textiles and clothing firm, but we also inter-
viewed some of those small firms which are
subcontractors of large firms.

4. PAST SUCCESSES, PRESENT
CHALLENGES

Over the last decades the growth of GDP per
capita in SC has been consistently higher than in
Brazil as a whole,'" and export performance has,
during the 1980s, been better than Brazilian
average (Figure 2), and this has to a large degree
been due to a highly dynamic industrial develop-
ment. Contrary to the experience in other parts
of Brazil where industrial development has been
stimulated, particularly since the 1950s, by
massive state support, direct state intervention,
and foreign direct investment,”” in SC it was
mainly the result of local entrepreneurship. This
is not to say that the state did not play a role in
SC’s industrial development; the state govern-
ment launched a program in the 1970s that
contributed significantly to the dynamism in
some sectors, particularly food processing and
ceramic tiles; and many firms grew rapidly
because they had access to (often subsidized)
investment funding from the single most
important state agency in industrial develop-

ment, the National Development Bank
(BNDES)."” Yet it is important to understand
that entreprencurship and entrepreneurial

dynamism have played a larger role, and access
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to state agencies and the capacity to mobilize
political support and protection a smaller role,
than in other industries in other parts of Brazil.
Accordingly, the emphasis on individual achieve-
ment is an important element in the local
business culture, and is a point industrialists
emphasize whenever the opportunity arises.
Looking into management practices of firms in
SC, it becomes soon obvious why they have
shown an above-average performance in the
past, i.e. in the phase of import-substituting
industrialization which was the model followed
by Brazil until 1990. On the whole, the behavior
of Brazilian firms in this era was characterized by
limited efforts to increase efficiency, quality, and
innovativeness'¥; even leading firms were way
behind the international best practice.” Yet
many firms in SC deliberately chose not to follow
this pattern, i.e. not to behave according to the
prevailing incentive structure. This had a lot to
do with the fact that firm owners maintained
contacts with the countries they or their
forefathers had emigrated from, and often
developed a clear idea of how a “serious firm”
had to appear. Supported by a certain sense of
superiority, particularly among the German
immigrants, entrepreneurs sought to build firms
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Figure 2. Annual change in exports: Santa Catarina and
Brazil.



PATH DEPENDENCE IN REGIONAL DEVELOPMENT

that more or less matched European counter-
parts. This meant in practice that firms consist-
ently invested in new equipment, or in the
training of their employees, or paid above-
average wages and benefits to develop a stable
workforce, or built up research and development
(R&D) departments, or tried to upgrade
constantly their management systems following
international trends.' Some of the well-known
examples for outstanding strategic vision are the
foundry Tupy in Joinville and the ceramic tile
firm Eliane in Criciima, both of which founded
vocational training centers (Escola Técnica Tupy,
Colégio Maximiliano Gaidzinski). Another
indicator is the fact that quite a few firms from
SC regularly show up among the best Brazilian
firms (Table 1). Another indicator are the
performance data of the clothing firms from SC
that, compared to the rest of Brazil, did not only
display a much higher average productivity but
also accounted for 32.8% of the production but
about 90% of Brazilian knitwear exports."’

We found that, on the whole, firms achieved
an above-average performance mainly due to
their intrafirm effort and with little interaction
with other firms, be they suppliers, subcontrac-
tors, customers, or rivals, and with supporting
institutions. For instance, medium and large
textiles firms tend to be completely integrated
except for the fact that they usually do not own
cotton plantations. Many metal engineering and
electromechanical firms have their own foundry;
and one of the electromechanical firms actually
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has its own forest plantations which supply it
with wood for the boxes it uses for shipment, and
with the resin which is an important input for its
own industrial color plant. Several firms in all
branches had their own internal training
programs in basic education and vocational
training rather than using existing institutions,
something that is particularly striking in view of
the fact that the Senai system, which offers most
of the vocational training courses and which has
schools in all major cities of Santa Catarina, is
fully financed by compulsory contributions of
industry firms.

We found only few exceptions to the rule.
There were isolated examples where firms
overcame their anti-cooperative behavioral
disposition. For instance, many textiles firms
have been under pressure since the 1980s to set
up wastewater treatment stations. In this area
the logic of collective action due to economies of
scale is obvious. In one of the municipalities,
Brusque, 11 firms joined forces to set up a
common wastewater treatment station. In the
other regions, however, all the major firms set up
individual stations (which have a price tag of
between US$ 2 and 4 million). Literacy programs
for workers are another example. In one munici-
pality, Jaragud do Sul, firms, together with the
Association of Commerce and Industry and the
local government, set up a joint training program
(firms send pupils and contribute funds, and the
state provides teachers). But again, in all the
other municipalities, firms have at best achieved

Table 1. Best performing firms from Santa Catarina®

Firm Main product Category Turnover®
Malwee Knitwear Best garments firm 1987 and 1992 156 mn US$
Marisol Knitwear Best garments firm in 1996 145 mn US$
Déhler Home textiles Best textiles firm 1994 130 mn US$
Consul (Multibras) Refrigerators Best electrical and electronics firm 1.810 mn US$*
1982, 1984, 1985, 1987, 1988,
and 1992
Embraco Compressors for refrigerators Best machinery firm 1992 and 412 mn US$
1994
WEG Motores Electrical motors Best machinery firm 1981, 1984, 239 mn US$
1985, 1995
Rudnick Furniture Best wood and furniture firm 1993 27 mn US$
Tigre Plastic tubes Best plastic and rubber firm 1988 378 mn US$

and 1989

*The Brazilian business magazine Exame each year publishes the Brazilian equivalent to the Fortune 500. Using a
set of performance indicators, it also names the best firms for each industrial branch. A number of firms from SC
have thus been brought into prominence. All firms were included in our sample with the exception of Rudnick

and Tigre.
®Source: Gazeta Mercantil (1997) Balango Anual.

“Turnover of the Multibras concern, not just the Joinville branch.
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individual contracts (“convénios”) with the local
government or pursue this effort in a totally
isolated manner.

When we started our research, we knew that
there was clustering, that some firms were highly
competitive. Therefore we expected to encounter
“superclusters” like the one identified by
Schmitz' in Sinos Valley in the neighboring state
of Rio Grande do Sul. But, while there was
clustering, there were no, or only incipient,
industrial district-like structures, following the
definition provided by Schmitz,” who names six
distinct features: geographical and sectoral
concentration of firms, predominance of small-
and medium-sized firms, vertical disintegration
(at the firm level), cooperative competition, a
sociocultural identity which facilitates trust, and
active self-help organization. In other words,
despite the fact that firms of the same branch are
concentrated in various places, they are
“lonely”™ in the sense that they tend to be as
autosufficient as possible and try to minimize
formal and informal transactions with other
firms. In fact, many firms emphasized the
disadvantages of clustering, such as the easy
availability of alternative employment opportuni-

ties for workers (which raises employee
turnover) or the ease of starting a new business
(which increases local competition), and

neglected those positive clustering effects which
are actually present, such as the easy availability
of special inputs or services such as repair and
maintenance. To the casual observer (in
particular those observers who are aware of the
industrial district phenomenon elsewhere) all this
would be quite surprising, and in fact quite
irrational as the firms forego the advantages that
strong cooperative links can provide, such as
more rapid learning processes and increased
competitiveness through concentration on core
competence. Yet it should be seen rather as the
result of boundedly rational behavior in the
context of the past development path, and at the
same time as a structure that makes it extremely
difficult for firms to adapt to the new conditions.

5. THE RATIONALITY OF ISOLATION IN
THE OLD DEVELOPMENT PATH

A high degree of vertical integration and the
lack of interaction among firms used to be quite
rational in the past, and this for five reasons.”
First, there was the simple fact that in many
areas there just were no suppliers, or suppliers
were unreliable, or showed predatory behavior.
For instance, a constant complaint among
downstream metal engineering firms used to be
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that state-owned steel mills used to deliver their
product in the quantity, the quality, and at the
moment they found convenient rather than
according to the orders of their customers; this
has only changed since the privatization of these
firms in the early 1990s. It is also important to
understand how price formation and placement
of orders worked in the high-inflation past.
Suppliers used to adjust their prices every three
months or more often. So there was a strong
incentive for the customer to place his order on
day 89, that is on the day before the price adjust-
ment. A typical reaction of suppliers to this kind
of behavior was to try to cheat on quality or
quantity, or to delay delivery, claiming a machine
breakdown, a power cut, or some other contin-
gency. All in all, relations between suppliers and
customers used to be quite hostile.

Second, every firm operated in an extremely
turbulent environment. There was a lot of
upstream and downstream turbulence due to the
factors mentioned before, and there was an
extremely unstable and unpredictable macroeco-
nomic environment. This was not only due to
high inflation, but also and in particular by
frequent attempts of the government to deal with
this.?> Economic stabilization plans caused
turmoil all across industry as firms tried to
understand the new rules of the game; and even
minor interventions such as changes in price
adjustment rules, foreign exchange regulations,
or changes in interest rates and credit regula-
tions used to cause a lot of trouble for firms.
There was a strong incentive for firms to try to
insulate themselves as much as possible from this
environment, and vertical integration was one
means of doing this.

Third, the regulatory environment used to be,
and actually continues to be, complex, contra-
dictory, and not transparent. It is in fact almost
impossible for an entrepreneur to be a
law-abiding citizen, respecting all tax, safety, and
other regulations that exist.” This means that
entrepreneurship in Brazil tends to involve a
certain degree of clandestinity, that is a firm has
various things to hide at any given time. This
creates a posture where firm owners and
managers are conscious of any contact that goes
beyond arms-length business transactions. Firm
owners repeatedly told us that this is one reason
why they would not let anybody enter into their
firm, or would not enter into any kind of infor-
mation exchange with other businessmen.

Fourth, many firm-owners pointed out that
their firms had been extremely profitable in the
closed-market environment, so that the question
arose what to do with those massive profits.”*






