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Abstract

Much of the research on clusters refers to trajectories as a central feature of regional
development. In this article, we explore changes within a French perfume cluster in order to
show how a theory of cluster trajectory could be improved by an analysis of this specific case.
Using central concepts from Mahoney’s theory, we analyse the historical sequences of the
development trajectory of this regional cluster and put forward a conceptual model and a case
study. In particular, we argue that embedded knowledge and innovation influence trajectory
sequences in the long and discontinuous history of the cluster. Our research has also led us to

identify some types of managerial behaviour that support embedded knowledge.
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Introduction

The concept of trajectory, as is mentioned by Abbott (1997), identifies interlocked and
interdependent sequences of events. Very few recent publications (Sydow and Koch, 2009:
689) provide references to trajectories. However, a clearer understanding of the factors which
may positively influence the trajectory of clusters is now considered an important area of
research work (Arikan, 2009).

In line with the growing interest in management and history, one wave of research has looked
at clusters from the point of view of their development capacities (Martin and Sunley, 2006;
Arikan, 2009; Sydow et al., 2010). In economics history, this line of research uses the term
"path dependence™ when exploring the historical events impacting the evolution of a cluster’s
trajectory. The classical theory of path dependence was put forward by David (1985), Arthur
(1994) and Nooteboom (1997). However, other concepts, such as "organizational tracks"
(Hinings and Greenwood, 1988), or "sequences™” (Mahonay, 2000), describe the dynamics of
this change. It is also often unclear whether path dependence is an emerging phenomenon,
and many investigators have used this concept at an abstract level for a variety of processes
related to imprints, isomorphism etc. (Beyer, 2010; Sydow and al., 2010). When the
trajectory’s development extends over a long period and is disturbed by major events, we tend
to know little about the factors involved in the emergence and pursuit of the trajectory.

On the other hand, a knowledge-based economics approach (Eisenhardt and Santos, 2002) has
progressively become increasingly important in explaining a cluster’s performance (Maskell,

2001; Hassink, 2005; Maskell and Malmberg, 2007). According to the theory of systems, if



organizations can be considered as institutions, a regional cluster can be considered as a
higher-level institution (Miller, 1978; Zucchella, 2006). Much research work has been carried
out from this perspective, resulting in the elaboration of the theory of clusters based on
knowledge (Maskell, 2001). Research carried out with this in mind has focused on the study
of contexts in which the contribution of knowledge is emphasized. The resulting studies
highlight the embeddedness of clusters, as embedded knowledge represents a “re-
interiorization” of knowledge accumulated in the past. A cluster has thus been conceptualized
as a place where knowledge creation is stimulated. Studies have shown the benefits clusters
may draw from their innovative capacities, which contribute to their competitive advantage
(Porter, 2000; Tallman and al, 2004).

In the frame of the aforementioned constructs, the object of study is represented by a regional
cluster and its evolution across time. Many factors have been put forward to explain the
trajectory of a cluster, underscoring the limits of our present knowledge (Grabher, 1993;
Hassink, 2005). However, the issue of embedded knowledge does not appear to have been
taken into account in the study of a trajectory evolution. Taking this analysis as a starting
point, the question which prompted our reflection can be expressed as follows: what is the
role of embedded knowledge (whose perpetuation can be historically observed) in the
evolution of a cluster’s trajectory?

In the first part of this article, we shall define the concepts of trajectory and of knowledge
embeddedness, in order to underline the fact that bringing the two concepts together is highly
significant with respect to the development issues of a cluster. In a second part, we shall put
forward a conceptual model of the impact of embedded knowledge on a cluster’s trajectory.
We shall then put our theoretical reflections to the test, through the lens of a case study
carried out on a regional cluster. We selected the French perfume cluster that includes more

than 90 small and medium-sized firms because it has developed over many decades and has



been exposed to a number of technological and managerial innovations. The study aims to
show how our theory concerning a cluster’s trajectory could be improved by investigating
specific case. We can then submit our views to discussion, emphasising the fact that there is
indeed a link between embedded knowledge and the longitudinal evolution of a cluster and its
consequential trajectory. We conclude with a summary of our findings that contribute to

research on historical cluster trajectories, and identify several issues for further research.

1. “Trajectory” and “embedded knowledge”: a profitable combination.

We shall define a cluster’s trajectory as the itinerary across time completed by a cluster when
it has to deal with social, cultural and scientific changes. It is widely acknowledged nowadays
that trajectories need to be studied and followed (Arikan, 2009; Martin and Sunley, 2006);

and that the knowledge embedded in clusters’ may very well influence its evolution.

1.1. Trajectory

The study of a trajectory, which belongs to the sphere of exact sciences, is usually considered
as a mathematical equation based on the fundamental principle of the law of physics (Abbott,
1997), following a path-dependent logic when early contingent events set cases on a historic
trajectory of change that diverges from theoretical expectations. Using this theory as a basis
for his reflection and applying it to sociology, Mahoney (2000) put forward a trajectory model
underpinned by a study of historical sequences. These sequences represent a causally linked
succession of events to be considered in chronological order. The order in which changes take
place along a trajectory can therefore be defined as the order in which major influences on the
final result are exerted, even by remote past events (David, 1985: 320). Prior research in
relation to this line of thinking explains the initiation of a trajectory in terms of (small) events

that are in some ways independents of the key system properties (Mahoney, 2000:514).



On the one hand, path dependence has a number of positive features, because innovative
processes can accelerate the cluster’s development and keep regional growth on the new
track. These are reactive sequences in the sense that each event is often a necessary or
sufficient as a condition for the subsequent events (Mahoney, 2000:530). The trajectory is
therefore specifically based on this succession of historical sequences in which contingent
events set institutional patterns or event chains with deterministic properties into motion
(Mahoney, 2000:507). In a model of this kind, a central event B is considered the
consequence of a previous event A, and at the same time the cause of a next event C ... and

thus a trajectory emerges from this succession of reactive sequences:

AlsB lic DL

Development trajectories can be assessed with respect to the rate of innovation or relative
economic growth, for example (Martin and Sunley, 2006:418).

On the other hand, the same processes can also lead to negative self-reinforcing sequences
characterized by the formation and long-term reproduction of a given institutional pattern. "In
these sequences, initial steps in a particular direction include further movement in the same
direction such that over time it becomes difficult to reverse direction” (Mahoney, 2000:512).
The above-mentioned elements shed some light on the existence of trajectories, but they are
not exhaustive and are subjected to debate. Researchers have suggested that studies about path
dependence tend to over-emphasize the replication function of economic reproduction
mechanisms and to minimize their simultaneous innovative role (Martin and Sunley,
2006:428; Hassink, 2005). We suspect that the lack of theoretical work on historical cluster
trajectories generally derives from a lack of understanding of the processes underpinning its
progression. In other words, the combination of historical elements, on the one hand, and of

social sciences, on the other, may give scholars clearer insights into successive trajectory



sequences. In fact, with respect to a cluster’s trajectory, the knowledge creation process can
only take place if the existing knowledge in this cluster stimulates its future efforts to create
new knowledge (Nelson and Winter, 1982). Therefore the initial knowledge, or the specific
contextual circumstances at the time when the cluster was founded, will impact on the
subsequent stages of its development. Viewed from this angle, we believe that Mahoney’s
(2000) theory provides a useful conceptual scheme for conducting an analysis of the influence

of historical events.

1.2. Knowledge embeddedness

Recent research on knowledge embeddedness has provided a good foundation to explain how
the constitution of clusters take place (Cowan and al, 2007; Cowan and Jonard, 2009; Rowley
and al, 2000). Firstly, the constitution of clusters is closely linked to the historical
embeddedness of knowledge and common relations. This relational and structural
embeddedness exerts an influence on the incremental and radical extent of industrial
innovation (Ferrary, 2008; Leszczynska, 2007). Secondly the embeddedness of the clusters’
knowledge derives from the extent of tacit knowledge in order to create and spread new ideas
(Audretsch and Feldman, 1996). A very compact regional structure allows a high frequency of
the interactions required to be maintained in order to establish a common language, as well as
common definitions and solutions to heuristic problems which could never be codified
otherwise. VVon Hippel (1994) empirically demonstrates that tacit knowledge exchanges
depend on long-lasting, stable relations, and on shared language and tradition. These
exchanges thus remain embedded in the local context of the clusters concerned.

Finally, many studies demonstrate the geographic concentration of innovation, and prove that
knowledge evolution is very likely to take place in networks of companies which are

geographically embedded in the same region (Audretsch and Feldman, 1996).



1.3. A regional cluster

Recent research work has increasingly emphasized a specific kind of inter-organizational
process, namely, the formation of regional clusters (Saxenian, 1994; Tallman and al, 2004), in
order to highlight the increasing benefit of their collective efficiency. The origins of the
cluster concept dates back to Marshall’s precursory research work (1920) on the geographic
closeness of British industrial districts (Carnevali, 2003). Porter popularized this concept and
defined a cluster as a geographically compact group of inter-related companies with
institutions of their own (Porter, 2000:254). The existence of a cluster is often determined by
a historical site and/or a certain number of available resources.

Seeking the ideal cluster example, scholars have placed particular emphasis on a few
performing clusters such as the Silicon Valley cluster in the USA. Saxenian (1994)
demonstrates that Silicon Valley’s success derives from its knowledge, embedded in an
industrial cooperative system, with a compact social network and a high level of social
capital. Much research work has emphasised the collective accumulation of knowledge flows
in geographically limited areas. This knowledge is essentially accessible to the actors working
within the limits of the cluster (Feldman and Audretsch, 1999). Innovation therefore requires
common activities by the cluster’s members, and remains embedded in a wider configuration
of social relations (Edquist, 1997).

Using corpuses of mainly tacit knowledge, companies within a cluster tends to call on other
companies within the same cluster if they have to select a partner for knowledge exchanges
when faced with new opportunities as: proximity facilitates tacit knowledge transfer (Polanyi,
1958). However this in-house process is only appropriate if the specific corpus of knowledge
is unlikely to become obsolete in the near future, and if it can be referred to without being
subjected to alterations (Clark, 1987). Companies within the cluster may then make their

investment profitable, as they can exploit their knowledge for many years. It is thus possible



to envisage a link between knowledge embeddedness and the longitudinal development of a

cluster and its consequential trajectory.

2. Case study

In order to assess all the elements resulting from theoretical research on embedded knowledge
which may influence a trajectory, we shall now put forward a schematization of the impact of
embedded knowledge on a trajectory. We shall then compare our model with a case study, in

order to submit our views to discussion and present potential avenues for future research.

2.1. Model of embedded knowledge impact on trajectory

In order to make use of our model as a tool for analysis and to approach its conceptual
dimensions, we identify the indicators stemming from the above-mentioned research work.
We view the concept of embedded knowledge on two different levels. On the one hand, we
have to consider the consequences of a whole set of elements (specific features of the context
and of the innovation involved) on embedded knowledge (structuring of the types of
embedded knowledge — through the senses or experience). On the other hand, we also have to
consider the influence of embedded knowledge on the assessment indicators concerning a
given cluster trajectory (linked to innovation rate or relative economic growth). Our

perspective can be schematized as follows (diagram 1).



Diagram 1. The impact of embedded knowledge on a trajectory
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2.2. Research methodology and results

The empirical findings discussed here are based on extensive research on the development of
the regional cluster of the aromatic and perfume industry located in Grasse, in the Alpes-
Maritimes area of France. The nature of our research work has led us to select a qualitative
method for the case study (Bennett and Elman, 2006; Yin, 2009). This method emphasizes the
understanding of the dynamics within a particular environment, and focuses on a specific field
of investigation. In all, we identified 90 aromatic SMEs coexisting within the perfume cluster.
These companies average 40 years old. Their relatively high average age is due to the
presence of several businesses that are over one century old, which indicates how deeply the
aromatic industry is embedded in the local economy. This industry, in Grasse and in the
surrounding area, provides about 3 500 jobs, which today have been integrated into the
aromatic development centre. The companies in the area of Grasse are closely inter-related
through family and business networking links. Indeed, numerous aromatic firms coexist very
close to one other in a very small area. French and foreign multinationals cohabit with
independent family businesses. This regional cluster is remarkable in that, through the ages, it
managed to appropriate new techniques as soon as they were invented. In order to describe
this cluster’s trajectory, we conducted 35 semi-directive interviews. The structured interview
guide contained questions about the cluster’s history as well as its recent development. All of
the interviews were conducted in face-to-face mode. In addition, we reviewed the secondary
literature (Chollot, 1984; Périn, 1996; Gontier and Ellena, 2003; Leszczynska, 2007), the vast
internal documentation held by the companies, bibliographic sources for information about
organizations and technology, and the international museum of perfumery in Grasse. We used
concepts derived from Mahoney’s theory in our analysis of the data collected. We were then
able to recapitulate the historical facts which highlight the sequences of the cluster’s trajectory

(diagram 2).
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2.2.1. Historical underpinnings of cluster development

The following presentation of the Grasse regional cluster trajectory, which appears to be a
succession of clearly distinct phases, should not obscure the way these successive changes
actually took place, namely, in almost continuous succession. Through a narrative account,
we described the course of these changes step-by step as we wanted to identify the most
specific causal links in the overall trajectory. In our trajectory analysis, the lettered cells
represent different events that are linked in a temporal and causal sequence. Therefore, our
presentation of the development of the Grasse regional cluster leaves out the continuous
aspect of the evolution, whose progression took place in a flow rather than a succession of

distinct punctuated stages.

A |- Martin and Sunley (2006:412) observed that the "region’s development path was

shaped by dependence on particular raw materials and the technical possibilities that provides
for related and derived industries.” Grasse has been a fortified town since 1047. Agriculture
was the main activity in the rich and sunny area around Grasse. At the time, trade and industry
were allied to agricultural productions. To the south, towards the sea, hillocks and vast plains
shape the foreland of Grasse, where many villages are still under its economic influence.
Vines and olive trees were cultivated on terraced hillsides, while cereals were raised in the
neighbouring valleys. The natural conditions also suited the exploitation of fragile plants used
to manufacture perfumes. This may be considered as an indication of the "initial conditions"

(Mahoney, 2000:511) underpinning the development of a cluster.

B |- The chalky soil permitted the establishment of a wide underground network of drains

that channelled water to Grasse and provided the city with an abundance of water from the

11" century onwards.

C | - The first documents about a perfume manufacturing process were written about in

300 B.C. Théophraste d’Erossos described the enfleurage process, a technique to extract the

11



perfume of fresh flowers on a fixed greasy support. This technique is the oldest known
extraction process (Gontier and Ellena, 2003). The enflurage process was mainly applied to
flowers that are too delicate to withstand exposure to heat. The process of cold enfleurage of
roses on sesame seeds is first described in the 11" century in Persia. In the 12" century, local

farmers around Grasse began to extract the perfume of fresh flowers by cold enfleurage.

D |- The Iranian doctor and philosopher, Ibn Sina, known in western countries as

Avicenne (980-1037), invented the still. This innovation was departure from previously
established practices (C) that could not have been predicted beforehand. As Mahoney
(2000:527) observes, this "initial rupture™ marked a "surprising break" with theoretical

expectations.

E |- In 1260, corporative documents described tannery and skindressing. Tanning was

done with oak bark or surnac (typical of the Mediterranean scrub). Skins were bought in

Genoa (from 1209), Sicily, Spain and the Middle Est.

F |- These family activities gradually became profitable trade organizations. Trade

agreements were signed in 1179 with Pisa and Genoa in Italy. Merchants exported olive oil to
Holland and Grat Britain and soap and leather to Italy. The relative openness of a cluster is
considered a central ingredient for clusters operating effective learning regions (Hassink,
2005). Grasse was the centre of thriving local trade and the bishops of Antibes have lived
there since 1243. Local statistics counted 6500 inhabitants in 1323. The city grew
considerably between the 12" century and the beginning of the 14™ century when Grasse was

considered one of the prettiest and richest towns in Provence.

G |- The strong smell emanating from the town linked to leather production and the

multiplicity of aromatic plants that grow in the Grasse region are at the origin of the search for
natural perfumes. In the 16™ century a new fashion appeared for perfumed gloves from Italy

and Spain, which offered a pleasant perfume to hide the foul smell linked to the tanneries.
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Perfumery as a craft appeared between the 17" and the 18" century. The starting point of the
trajectory was in January 1614 when a royal patent letter (with the royal seal stamped on it)
acknowledged the craftsmanship of glovers and of perfumers, who could then be called
“masters glovers” and “masters perfumers”. This period of institutional genesis is
characterized by the adoption of a specific institutional arrangement from among two
alternatives. This “critical juncture” (Mahoney, 2000:513) is “critical” because once a
particular option is selected it becomes progressively more difficult to return to the initial
point where multiple alternatives were still available. The royal letter represents the
legitimation mechanisms that can underpin reproductive processes (Mahoney, 2000:523). On
11™ February 1729, the “Corporation of Glovers — Perfumers” was officially ratified by the

Provence Parliament.

H |- In 1724, this new corporation definitively broke away from tanning industry and

founded its own corporation, the precursor of the present association of the perfumers of
Grasse. In this reactive sequence, each event in the sequence is both a reaction to prior events
and a cause of subsequent events. From 1759, special new taxes were assigned not only on all
tanned leathers but on the 18-months stock of crude skin as well. This was the death knell for
the tanning activity. In 1818 only two tanneries remained in activity. Years of training were
needed to become a perfumer, including an olfactory and craftsman’s apprenticeship. The
production of perfumed leather goods gave way to the exclusive production of perfumes.

Grasse became a regional cluster, famous for the quality of its products.

| |- In 1830, improvements were made to the distilling process by using layer stills. At

the same time, country people began cultivating more flowers, such as verbena and geranium.

J |- The first experiment to extract fragrant substances using ether as a dissolving agent

took place in 1835. It was a revolutionary innovation which appears to be a "breakpoint” that

could not been anticipated or predicted. The contingent initial event that triggers a reactive
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causal chain is often itself the intersecting point of two prior sequences. This "key choice
point” is highly consequential to the subsequent chain of events that occurs (Mahoney,
2000:530). The new technique prevailed over the enfleurage technique which had become too
expensive. Extraction with solvents led to an internationalization of the raw materials market,
and resulted in the progressive disappearance of the local productions of perfume plants. The
ancient and long-acknowledged craftsmanship became obsolete and enfleurage techniques
gradually disappeared. The initial innovation of extraction by volatile solvents is therefore
crucial since it set in motion a fairly predictable sequence of reactions in which further
innovations and improvements followed. A chain of temporally ordered sequences moved the
cluster’s trajectory in a new direction (and gave Grasse the status of world capital of

perfumery).

K |- In 1864, the national railway track opened, and seventy-seven perfume factories are

recorded in 1866 (of which 65 were located in Grasse).

L |- In 1869, Laurent Naudin perfected a high-performance device for the extraction and

distillation of the solvent containing fragrant substances.

M |- In 1870, Louis Roure, a Grasse perfumer, first experimented with the use of benzene

for the extraction of fragrant substances.

N |- In 1898, Léon Chiris initiated the first workshop for the industrial exploitation of the

extraction process using solvents.

O |- In 1904, Charles Garnier, from Grasse, conceived a rotary device for the extraction

with solvents, and started to open workshops abroad.

P |- From 1935 onwards, considerable progress was made in the analysis of organic

substances making it possible to identify the constituents of natural essences. The techniques
based on chemistry of synthesis were very common at that time in Grasse. By the beginning

of the 1950s, the Grasse area controlled 95% of the global aromatic raw materials market.
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Q [ From 1965 onwards, the development of the perfume-making activity was linked to

the process of decolonization and to the development of parallel importations of raw materials
in London and Amsterdam. This intersection of the two sequences produced a distinct
trajectory. The decline of aromatic plants became inexorable, although it was slowed down by

the excellent quality of local raw materials.

R |- The regional cluster diversifies its activity. As early as 1960, the great development

of food aromas in Grasse accompanied the progress in the farm-produce industry and

evolutions in lifestyle.

S | - In 1970, the technique of “headspace”, originally used in the search for oil was first

exploited in order to analyse and reconstitute olfactory molecules.

T | - Weighing robots began to develop in Grasse in 1990.

u | - In constant progression, the turnover of the perfume industry cluster reached 650

million euro in 2011. Grasse perfumery which lost the monopoly for the cultivation of its
flowers, then the monopoly for the processing of essential oils, still retain a prominent share

in the essential oils trade. Mass distribution of perfumes and aromas arrived.
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Diagram 2. Cluster’s trajectory.
Institutional reactive sequence

G

Environmental reactive sequence
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Industrialization sequence N
(Triggered by conjunctural event J)
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Diversification and automation reactive sequence

Key:

A: Limited geographic area, rich agriculture, hot climate
B: Abundance of water

C: Cold enfleurage process

D: Distillation process

E: Tannery and skindressing

F: Commercial activity

G: Acknowledgement of the corporation of glovers-perfumers
H: Corporation of perfumers

J: First experiment of extraction with solvent

K: Development of railways

L: High-performance device for extraction and distillation

M: Use of benzene for the extraction

N: Industrial exploitation of the process of extraction with solvents
O: Rotary device for the extraction with solvents

P: Chemistry of synthesis

Q: Decolonization process

R: Diversification into food aromas

S: Automation with head-space technique

T: Automation with weighing robots

U: Mass distribution of perfumes and aromas
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As diagram 2 suggests, the French perfume cluster’s trajectory can be explained in three main
sequences: an environmental sequence, an institutional sequence and an industrialization
sequence. An analysis of its trajectory shows that this cluster has high potential for adaptation.
This potential has been evident throughout its history: the cluster has been able to take
advantage of the technical innovations in manufacturing and analysis, which have continually
altered the nature of work. These innovations have resulted in successive transformations of
the initial state of work as they correspond to the managerial efforts required to implement
new production methods and to launch new products and services on the market. From this
point of view, the cluster’s trajectory can be considered as the outcome of innovation, if it
ever has an outcome. Knowledge embeddedness, which followed the trajectory all along, then

appears to be a constant element of crucial importance.

2.2.2 Knowledge embeddedness

The history of the Grasse regional cluster allows us to highlight the importance of embedded
knowledge. As the manufactured products made by the cluster are derived from the specific
features of its knowledge, the knowledge required by the cluster’s firms should be
technologically close to their pre-existing knowledge. There is a clear distinction between
exploration and exploitation here, as one considers the technological distance between a
company’s pre-existing knowledge and the knowledge fields in which it conduct research
(Ferrary, 2008:203). Indeed, knowledge develops (table 1) according to Clark’s typologys; it is
preserved or transformed as innovations occurs. Upstream knowledge is applicable to the
initial part of the production line: i.e., the cultivation of fragrant flowers and the extraction
and refinement methods of the products obtained. Downstream knowledge is applicable to the
final stage of the production line: i.e., research and development, creation, perfume

composition. Newly introduced practices are the main contributors to the implementation of
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the technical and economic knowledge required for the development of the aromatic industry
in Grasse.

Such innovative practices may be listed as follows:

C |- The spread of the ancient enfleurage process on crushed oleaginous seeds (cold

enfleurage) in the 1750s led to the manufacturing of high-quality perfumed pastes or powders.
The primary mechanism that provided the foundations for a new regional development and
growth trajectory was the importation of a new technology from elsewhere (Martin and
Sunley, 2006:420). Fargeon, a perfumer from Grasse, then became the official perfume
provider for Queen Marie-Antoinette. As the cold enfleurage techniques used fresh flowers,
cultivation of these flowers was moved next to the factories. The enfleurage technique, which
led to the diversification of Grasse perfumes and improved quality, resulted in a boom in
demand. The technique, which involves processing fresh flowers, led to the extension of the
local cultivation of fragrant plants. Then, as the distillation devices could only be moved
within a small radius, the performance of perfume production was improved. The perfume
industry in Grasse began between 1820 and 1900; at the same time, the cultivation of
aromatic plants developed and the workshops moved from the town centre to the suburbs. The
creation of some of these factories, which still exist today, dates back to those days: Roure-

Bertrand-Dupont (1820), Robertet (1850), Payan-Bertrand (1854).

D |- The first distilleries in Grasse appeared at the time of Catherine de Medici, in other

words, during the French Renaissance. The gradual specialization of craftsmen in perfumery
first became possible in the 17" century thanks to the expansion of distillation (transfer of
fragrant molecules carried along by steam). Peasants used to travel all over the region of
Grasse in order to distil the aromatic plants they had harvested in the wild, using a heated iron
still fixed on a cart. In 1860, the stills were modernized: as they functioned better, higher

quality floral waters were produced. During this period, when the production of the plants
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required for perfume making was rapidly expanding, the region counted 61 perfumeries in
1846 and 79 in 1866. The colonial period brought new fragrances to Grasse with products
based on exotic scented plants. The distillation techniques known in Grasse were exported to
French overseas colonies. As technical advances in the production process continued, the

perfumery products made in the Grasse industrial cluster were exported worldwide.

J |- Indigenous creation is a source for a new path (Martin and Sunley, 2006:420). New

technology appeared from within the regional cluster that had no immediate predecessors or
antecedents there. Extraction with solvents then lowered production costs and simplified the
production processes: this resulted in increased demand for perfume plants, and above all, it
became possible to start cultivating the plants abroad, in third world countries. These

evolutions enabled Grasse to obtain a monopoly in aromatic raw materials.

R

- After the Second World War, the marked opened up on the coast of the United States

which imported the Grasse expertise. At the same time, the haute couture and luxury sectors
also became interested in perfumery. Major clients such as Guerlain and Chanel turned to the
perfumers in Grasse to develop their product lines. The development of the cluster’s trajectory
was less noteworthy as the Grasse aromatic industry was late in taking advantage of the
progress made in chemistry at the time. Diversification into a knowledge-related industry
(Martin and Sunley, 2006:420) arose by transition. The existing industry went into decline but
its embedded knowledge was redeployed and extended to provide the basis for a related new
industry in the region. The industrial cluster went on developing the production line in a fast-

expanding side activity, the food business.
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Table 1. Evolution of the cluster’s knowledge (described according to Clark’s typology,

1987:62)
Upstream knowledge Downstream knowledge
Preserved Transformed
Transformed Upstream Revolutionary
- Distillation (transfer of Extraction with solvents

fragrant molecules carried
along by steam)

-Cold enfleurage

Innovation

Normal Downstream
Specialization - of tanners in | - Specialization in food aromas
the making of fine gloves - Specialisation in perfume composition
Preserved

- “Headspace” technique

- Weighing robots

The permanence of the Grasse cluster is due as much to the extent of its skills as to its long-
lasting stability because the transformation of olfactory materials is not easy to put into
practice through technical processes. In effect, whatever the technique used, all the sectors
within the cluster are based on the olfactory recognition of raw materials and products
specific to the perfumery industry. A key feature of embedded knowledge in this cluster is
that operators were able to remain efficient, acting according to their professional code of
ethics. Their skills relied on the use of a type of knowledge specific to the aromatic craft (a
“smelling skill”). This individual knowledge acquired with long experience is a tacit form of
knowledge that is therefore impossible to codify and difficult to describe, and which can only
be transmitted by peers. In the aromatic industry, successful work relies on experience passed

down from one generation to the next, as peers smell and make others smell the same
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perfumes. The knowledge embedded in this cluster is therefore based on the collective
capacity to respect and preserve its inexpressible nature, that is to say, the subtlety of
fragrances and the diversity and heterogeneousness of fragrant substances. This knowledge
embeddedness is even more crucial as the skill involved is considered rare. Its rarity resulted
in the constitution of a body of institutionalized professionals who took charge of controlling
working methods, recruitment, training, and respect of the professional code of ethics (Bell
and al, 2009).

As they have lived and worked together in a small geographical area for such a long time, the
professionals in the Grasse cluster have gathered and developed the knowledge required to
sustain the trajectory of their industry.

Discussion

The study of regional clusters contributes to the historically sensitive research that helps us to
understand the development of organizational communities. At present, their innovative
capacities are considered a key source of profit in terms of regional and national competition.
However, scholars in the field of social science (Hinings and Greenwood, 1988:208) raise
certain questions: "It may well be that, in the longest of runs, organizational capacity (that is
to say, the existence of particular and specific knowledge and skills) does not mater, only
socio-economic shifts". Therefore, path-dependent analysis draws on existing theoretical
frameworks, including utilitarian, functional, power-related, and legitimation approaches
(Mahoney, 2000:531). Recently conducted research work raises the following crucial issue: if
the capacity of a cluster to create new knowledge varies over time, how can the cluster
maintain this capacity at a high level in the long run? (Arikan, 2009). We suggest that
Mahoney’s theory is important here. In line with the idea that embedded (tacit) knowledge
can help us to answer this question, we studied the French perfume cluster whose

development has significantly benefitted from a long history.
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Admittedly our study is not representative of all existing organizational trajectories followed
by clusters, but it does highlight some elements which can be used as a basis for debate.

The basic idea of this study is that companies within a cluster must deal with certain issues as
far as their knowledge is concerned in order to preserve their performance in the long run. As
we adopted the theory of knowledge-based clusters, we were led to consider managerial
behaviours which may support the existence of some embedded knowledge. In fact,
managers, as well as their executives and technicians, hold and perpetuate the same
knowledge, which becomes embedded as it is transmitted from one generation to the next. We
recognize the difficulties of generalizing findings from an individual case study, given that
clusters develop in often unique local industrial, cultural and institutional contexts. Other
investigations would be required to generalize these results in any way. "Detailed attention to
cases, context and history is essential to the development of science and that in the most
meaningful way to proceed in developing a social science that respects the diversity of
situations while also developing an understanding of the processes found in many situations
and that can be used to explain what happened in each case" (Greenwood and Levin,
1998:85). For instance, the study of the interrelation between a trajectory and embedded
knowledge could be extended to other types of clusters which have been prosperous for
several centuries. We see plenty of opportunities for transdisciplinary and comparative
research that bring together perspectives which can shed new light on knowledge
embeddedness. As an example, the cultivation of vineyards and wine-making relies on tacit
and highly contextualized knowledge (Candelon and al., 2004), and could offer a potentially
interesting area for further research.

Conclusion

While the notion of embedded knowledge is a major intuitive element when analysing a

cluster’s trajectory, it has not been taken into consideration at its true value in existing
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theoretical models. The latter generally attempt to identify generalizable configurations of
causal processes that explain similarities and differences across multiple cases (Goldstone,
1998; Mahoney, 2000; Sydow and al., 2010). In line with this notion, our study aimed to
show that embedded knowledge, whether through senses or experience, is crucial for the
evolution of a trajectory. Keeping this idea in mind, we conducted our research work with
three objectives. Our first objective was to develop a model in order to obtain a better
understanding of the impact of embedded knowledge on a trajectory. The second objective
was to put forward an empirical study in order to highlight the influence of knowledge on the
sequences of a trajectory. The third objective was to explore the link between knowledge
embeddedness and the longitudinal evolution of a cluster. Our Mahoney-oriented theoretical
analysis of trajectory development in the French perfume cluster yielded the findings
indicated below.

We suggest that a cluster’s development is a historically dynamic process that forces
investigators to look at knowledge and innovative action simultaneously. The influence of
embedded knowledge on a trajectory may be apprehended through a model that takes into
consideration some specific features and indicators of embedded knowledge. When this
model is studied in detail, it can become a significant element for further models intended to
assess a trajectory. In view of our results, our model advocates a type of management that
promotes the preservation of embedded knowledge. The case study describes the impact of a
succession of innovations on the longitudinal evolution of a trajectory. The sources of
innovations spring from some specific tacit locally exchanged abilities, and from localized
skills. Mahoney’s history-sensitive perspective can help researchers to understand exactly
how knowledge and innovative processes are involved in the construction and constitution of

interdependent sequences of trajectories.

23



References

Abbott, A. 1997. On the Concept of Turning Point. In Brochman, G., Engelstad, F.,
Kalleberg, R., Leira, A. and Mjoset, L. (eds). Methodological Issues in Comparative Social
Sciences, Greenwich, CT: Jai Press 85-106.

Arikan, A.T. 2009. Interfirm Knowledge Exchanges and the Knowledge Creation Capability
of Clusters. Academy of Management Review (34)4:658-676.

Arthur, W. B. 1994. Increasing Returns and Path Dependence in the Economy. Ann Arbor:
University of Michigan Press.

Audretsch, D. B. and Feldman, M. P. 1996. Knowledge spillovers and the geography of
innovation and production. American Economic Review 86:630-640.

Bell, S.J., Tracey, P. and Heide, J.B. 2009. The Organization of Regional Clusters. Academy
of Management Review (34)4:623-642.

Bennett, A. and Elman, C. 2006. Complex causal relations and case study methods: The
example of path dependence. Political Analysis 14:250.

Beyer, J. 2010. The same or not the same — On the variety of mechanisms of path dependence.
International Journal of Social Sciences 5:1-11.

Candelon, M., Ballester, J., Uscidda, N., Blanquet, J. and Le Fur, Y. 2004. Sensory
methodology developed for the investigation of Sciaccarello wine concept. Journal
international des sciences de la vigne et du vin (38)2:147-154.

Carnevali, F. 2003. Malefactors and honorable men. The making of commercial honesty in
19th century Birmingham, in J. Wilson, A. Popp (eds.), Industrial clusters and regional
business networks in England, 1750-1970, (Ashgate):192-207.

Chollot, J. 1984. The Commercial History of Grasse. Perfumer & Flavorist, vol. 9:73-77.
Clark, K. 1987. Investment in new technology and competitive advantage. In: Teece, D.J.

(dir.). The Competitive Challenge, Harper and Row.

24



Cowan, R. and Jonard, N. 2009. Knowledge portfolios and the organization of innovation
networks. Academy of Management Review (34)2:320-342.

David, P. A. 1985. Clio and the economics of QUERTY. American Economic Review
75:332-337.

Edquist, C. 1997. Systems of innovation: Technologies, institutions and organisations.
London: Pinter.

Eisenhardt, K.M., and Santos, F.M. 2002. Knowledge-based view. A new theory of strategy.
In A. Pettigrew, H. Thomas, and R. Whittington (Eds). Handbook of strategy and
management, 139-164. Thousand Oaks, CA: Sage.

Feldman, M.P. and Audretsch, D. B. 1999. Innovation in cities: Science-based diversity,
specialisation and localized monopoly. European Economic Review 43:409-429.

Ferrary, M. 2008. L’innovation radicale: entre cluster ambidextre et organisations
spécialisées. Revue francaise de gestion 187:109-125.

Goldstone, J. A. 1998. The problem of the "Early Modern World", Journal of Economic and
Social History of the Orient, 41:249-284.

Gontier, J. and Ellena, J.C. 2003. Mémoires du Parfum. Editions Equinoxe.

Grabher, G. (1993). The weakness of strong ties: The lock-in of regional development in the
Ruhr area. In: Grabher, G. (ed.): The embedded firm. On the socioeconomics of industrial
networks, London and New York: Routledge, 255-277.

Greenwood, D.J. and Levin, M. 1998. Introduction to Action Research, Social Research for
Social Change. Sage Publications, London.

Hassink, R. 2005. How to Unlock Regional Economies from Path Dependency? From
Learning Region to Learning Cluster. European Planning Studies, 13, 4, June, 521-535.
Hinings, C.R. and Greenwood, R. 1988. The dynamics of strategic change. Oxford: Basil

Blackwell. Oxford.

25



Leszczynska, D. 2007. Management de ’innovation dans I’industrie aromatique. Cas des
PME de la région de Grasse. L’Harmattan, collection "Dynamiques d’Entreprises", Paris.
Mahoney, J. 2000. Path dependence in historical sociology. Theory and Society 29:507-548.
Marshall, A. 1920 . Principles of economics. (8" edition). London: Macmillan.

Martin, R. and Sunley, P. 2006. Path dependence and regional economic evolution. Journal of
Economic Geography, 6:395-437.

Maskell, P. 2001. Towards a knowledge based theory of the geographical cluster. Industrial
and Corporate Change 10:921-943.

Maskell, P. and Malmberg. 2007. Myopia, knowledge development and cluster evolution.
Journal of Economic Geography 7:603-618.

Miller, J.G. (1978). Living systems. McGraw-Hill.

Nelson, R. R. and Winter, D. G. 1982. An evolutionary theory of economic change.
Cambridge, MA: Harvard University Press.

Nooteboom, B. 1997. Path dependence of knowledge: Implication for the theory of the firm.
(In L. Magnusson and J. Ottosson Eds.) Evolutionary economics and path dependence, 57-78.
Cheltenham, UK: Edward Elgar.

Périn, E. 1996. L’age d’or de la parfumerie a Grasse d’aprés les archives Chiris (1768-1967).
Edisud, Aix en Provence.

Polanyi, M. 1958. Personal knowledge: Towards a postcritical philosophy. Chicago:
University of Chicago Press.

Porter, M. 2000. Location, clusters and economic strategy. In G. L. Clark, M. Feldman, and
M. Gertler Eds.), The Oxford handbook of economic geography, 253-274. Oxford: Oxford
University Press.

Ratti, R. 1992. Innovation technologique et développement régional. Lausanne: Meta-

Editions.

26



Rowley, T., Behrens, D. and Krackhardt, D. 2000. Redundant governance structures: An
analysis of structural and relational embeddedness in the steel and semiconductor industries.
Strategic Management Journal 21:369-386.

Saxenian, A. 1994. Regional advantage: Culture and competition in Silicon Valley and Route
128. Boston: Harvard University Press.

Sydow, J., Schreydgg, G. and Koch, J. 2009. Organizational Path Dependence: Opening the
Black Box. Academy of Management Review (34)4:689-7009.

Sydow, J., Lerch, F., and Staber, U. 2010. Planning for path dependence? The case of a
network in the Berlin-Brandenburg optics cluster. Economic Geography 86(2):73-195.
Tallman, S., Jenkins, M., Henry, N. and Pinch, S. 2004. Knowledge, clusters, and competitive
advantage. Academy of Management Review 29:258-271.

Von Hippel, E. 1994. "Sticky information" and the locus of problem solving: Implications for
innovation. Management Science 40:429-439.

Yin, R.K. 2009. Case Study Research, Design and Methods. 4th Edition. Calif.: Sage
Publications. Thousand Oaks.

Zucchella, A. 2006. Local cluster dynamics: trajectories of mature industrial districts between

decline and multiple embeddedness. Journal of Institutional Economics, 2:1:21-44.

27



