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Abstract: A large number of studies have demonstrated the strong influence of and correlation between innovation and export activities as key

factors of the firm’s competitiveness. However, these two activities have usually been considered independently of each other in terms of manage-

ment and support. This paper relies on the characterization of a conceptual innovation/export common space representing the synergistic effects

between these two activities. A hybrid AHP/Flowsort MCDM-methodology is proposed in order to model this common space through the evalua-

tion of a framework of joint practices related simultaneously to the innovation and export capabilities of SMEs. The relevance of this methodology

is tested through the design of a decision-making tool applied to a French exporting and innovative SME. This case study opens up further research

perspectives and points to areas for improvement in the evaluation of SMEs’ capabilities.
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Introduction

Innovation and export activities have been identified as two of the
main drivers of economic growth (Botkunow, 2019; Pla-Barber and
Alegre, 2007). In the specific case of small businesses, innovative
SME:s (including product/ process/ service/ organizational and com-
mercial innovation (OECD, 2018)) are more likely to be engaged in
global markets than non-innovative firms. A report on the behavior
of European SMEs (FedEx corp., 2015) shows that in 2015, faster-
growing SMEs (52%) were almost twice as likely to export as SMEs
that were in decline or static (28%). At the European level, survey
evidence from the European Commission (OECD, 2009) shows that
European SMEs which were internationally active were three times
more likely to introduce new products or services than their purely
domestic counterparts, and that they grew more than twice as fast.
And from 2012 to 2014, innovators were more prevalent among ex-
porters than non-exporters, with the gap being widest for product
and process innovations. Exporting SMEs introduced twice as many
product and process innovations as non-exporting SMEs (European
Commission, 2018). Outside Europe, this trend seems to be the same.
For example, Canadian SME exporters are significant innovators. In
2011, it was reported that 60 percent of exporters introduced at least
one type of innovation (product, process, organizational or marke-
ting) compared with only 35 percent of non-exporters (Seens, 2015).
The figures speak for themselves, and it seems that small innovative
companies are more present internationally and vice versa.

This observation suggests the existence of a close relationship bet-
ween innovation and export activities that has been identified both
within the scientific literature and among support bodies. Research
works studying this link are plentiful (Love and Roper, 2015) and the

advantages of coupling support services related to innovation and ex-
ports has been detected (European Commission, 2007). Yet, although
this link is identified in a theoretical way, in practice institutional
support services integrating a joint vision of innovation and exports
are rare. This joint vision nonetheless represents an interesting way to
manage the complexity of companies and takes on its full importance
in the particular context of SMEs, for whom available resources are
limited (Szczepanski, 2016).

The objective of this work is to operationalize the relationship bet-
ween innovation and export through the proposition of an SME sup-
port tool. This tool provides a joint vision of firms’ innovation and
export capabilities and is called PE2I (Potential Exportation and
Innovation Index). It relies on a Multi-Criteria Decision-Making
(MCDM) methodology to model this relationship through the para-
digm of complexity (Kurka and Blackwood, 2013) and to support the
decision-making process through a joint evaluation of the innovation
and exportation capabilities of SMEs. The main specificity of this tool
is its focus on the activities/resources/skills which a SME has to mo-
bilize first and foremost in order to simultaneously improve its inno-
vation and export performances, while reducing the effort associated
with this improvement. The index is based on a measure of the firm’s
maturity in terms of joint innovation/export practices. It enables a
diagnosis of the specific situation of a company by identifying its
strengths and its weaknesses and gives an indication of its potential
orientation (innovation-oriented company and\or export-oriented
company). From this current situation, customized means of impro-
vement can be identified and proposed in line with the company’s
context as well as its development strategy. For example, if the com-
pany wishes to favor its development in foreign markets, the PE2I
will identify the main levers for it to reach this goal. Alternatively, if
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the company wishes to move more significantly toward innovation,
the PE2I will propose different levers of action. And if the company
wishes to set up a common strategy involving both innovation and
exports, here again, adapted levers of action will be identified. Whi-
le the relationship between innovation and exportation has mostly
been studied theoretically, this research puts it into practice through
the proposal of a pragmatic diagnostic tool, thus contributing to the
scientific literature on innovative and exporting SMEs.

The paper will be structured as follows. First, the context of SME in-
novation and exports will be presented in order to outline how in-
novation/export coupling can contribute to SME support. Next, the
theoretical and methodological foundations of the PE2I will be clari-
fied. Finally, a case study based on the evaluation of an exporting and
innovative French SME will be presented.

Literature Review

Innovation and Export: Toward a vision in terms of complemen-
tarities

The innovation/export relationship in the context of SMEs is a very
important research area in the current scientific literature. The domi-
nating paradigm can be qualified as causal, because it puts forward a
cause and effect relationship between innovation and exports (Love
and Roper, 2015). Innovation would have a positive impact on ex-
ports and/or vice versa. Traditionally, two theories coexist: “self-se-
lection” and “learning-by-exporting” The theory of self-selection is
based on a hypothesis according to which innovation allows compa-
nies to reach the international market more easily (Boso et al., 2013;
Dai et al., 2019; Monreal-Pérez et al., 2012; Ribau et al., 2019; Roper
and Love, 2002). It confers a competitive advantage upon the com-
pany, which allows it to acquire a higher general performance and to
improve its resource optimization. Innovation thus allows companies
to be more competitive on the overseas markets and facilitates their
internationalization. The theory of “Learning-by-exporting” is based
on a hypothesis according to which exports lead to an improvement
in innovation within a company, as well as its performances more
generally (Di Cintio et al., 2019; Fassio, 2018; Golovko and Valenti-
ni, 2014; Kafouros et al., 2008). The discovery of an overseas market
allows the company to acquire a large quantity of information and
knowledge. This acquired knowledge urges the company to adapt and
thus to innovate in order to maximize its success both on this new
market and on its domestic market. The more widely accepted theory
seems to be self-selection, whereby innovation can be considered as
a necessary but insufficient condition for SMEs to export. A large
number of studies have tested this theory on several types of SME
(testing for business sector, geographic area, innovation type - pro-
duct or process, etc.) and generally, self-selection seems to be valid
for SMEs, particularly as regards product innovation. The results on
process innovation are debatable, however. Concerning the Learning-
by-exporting theory, the results of numerous studies seem to be di-
verse in the particular context of SMEs. They do not seem to reach
a real consensus. The current literature highlights a significant link
between innovation and exports, putting forward two theories based
on a cause and effect relationship. However, in the particular context
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of SMEs, the results are highly variable from one study to another and
they depend on several differentiating factors: business sector, size of
the company, temporality, cultural distance from the overseas market
and innovation type (product or process).

Based on that, several authors have shown that the causality between in-
novation and export can be bidirectional. This means that the theories
of self-selection and learning-by-exporting could coexist in the form
of a virtuous circle (Ayllon and Radicic, 2019; Golovko and Valentini,
2014; Halilem et al., 2014; Zehir et al., 2015). In the case of SMEs, inno-
vation seems to impact positively on export performance (particularly
product innovation) and exports also seem to improve the innovation
capability of SMEs with a specific temporality. They highlight that self-
selection and learning-by-exporting can coexist in the form of a tem-
poral sequence. Other studies go farther and propose an analysis with
a slightly different objective. These authors try to show that in the case
of SMEs, innovation and exports are complementary: if a commitment
is made in one of these activities, it facilitates the commitment in the
other one (by reducing costs or increasing profits). The results of Golo-
vko and Valentini (2011) show that Spanish manufacturing SMEs who
invest in innovation and export at the same time enjoy better growth
than those who invest either in innovation or in exports or in neither.
The return on investment of one activity increases with the performan-
ce level of the other activity. However, Ayllon and Radicic (2019) found
that while a complementarity between innovation and exports exists, it
remains only through contemporaneous effects. Their results suggest
no support for a causal link from past product and process innovations
to current export activities. Based on that, the innovation/export rela-
tionship shifts from an impact-related point of view to a complementa-
rity paradigm, including a temporal aspect.

MCDM analysis as a decision support system for SMEs

Since the 1980s, the main role of MultiCriteria Decision Making
analysis has progressed from a multi-objective optimization process
to a way of providing decision support to decision-makers. Through
the development of Multiple Criteria Decision Support Systems
(MCDSS), these support tools aim to capture the decision-maker’s
choice behavior and the systemic nature of the decision process ins-
tead of solving well-structured problems relying on hypothetical as-
sumptions (Korhonen et al., 1992). MCDSS support decision-makers
by modelling and structuring a coherent picture of complex decision
problems (Kurka and Blackwood, 2013).

Most of the issues that an organization has to manage are complex
problems. Innovation and export fall into this category because they
can be qualified as “disorganizing” activities that directly affect the
value creation process of companies (Torrés and Julien 2005). A lack
of formalization of strategy, as well as centralized management in the
particular case of SMEs, make it difficult to manage complex situa-
tions (Moeuf et al., 2018; Okreglicka et al., 2015; Schmitt et al., 2002).
Therefore, it is necessary to support SMEs in their decision-making
processes so that they may handle the complexity associated with the-
se processes and facilitate the management of “disorganizing” activi-
ties such as innovation and exports.

Journal of Technology Management & Innovation © Universidad Alberto Hurtado, Facultad de Economia y Negocios. 18



In order to identify MCDSS dedicated to innovation and/or export
management, a bibliometric analysis was conducted. The main objec-
tive of this analysis was to facilitate the examination of a large dataset
of publications related to innovation and export MCDSS based on
statistical techniques. This quantitative statistical analysis supports
the design of a global picture reflecting the state of the art of this
research area. More precisely, a keyword occurrence technique was
chosen in order to analyze the concepts addressed in the scientific
publications as well as their aggregation and relationships.

Using the “Web of Sciences” scientific database, the following criteria
were considered:

- Type of documents = research articles

- Language: English
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- Publication years: from 2000 to 2020

- Advanced search using the following keyword request:
TITLE=[(multicriteria OR “multiple criteria” OR multi-criteria
OR decision) AND (innovat* OR export*) AND (assess* OR
method* OR system* OR tool* OR eval*)]

A total of 102 articles were identified and exploited through the
creation of a visualization map representing the occurrence of ke-
ywords in publications. Using the software VOSviewer,' an occu-
rrence map was created (Figure 1). This visual representation uses
data spatialization to highlight the most frequent occurrences (the
bubbles with the largest diameter) as well as the links between the
keywords.

Figure 1: Occurrence map (VOSViewer)
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The exploitation of these bibliographic data yields interesting findings
on MCDSS in the literature. First, the keyword “export” or any other
terms associated with the internationalization process of a firm do
not appear on this map. It seems that MCDSS are more commonly
used for innovation management. Combining this assumption with
a systematic analysis of the publications considered, it appears that
the number of articles addressing decision-making on export topics
is indeed very low (7 articles out of 102). Moreover, they mostly focus
on a global performance assessment (integrating exports) in terms
of supply chain management, in particular (Castro Silva et al., 2015;
Chiadamrong and Kawtummachai 2008). Therefore, authors agree
on the fact that the literature lacks comprehensive and pragmatic

frameworks for measuring export performance, even though many
success factors have been identified and tested (Dahooie et al. 2020).
All the other publications concern decision-making applications rela-
ted to the innovation process in different contexts.

Coming back to the bibliometric analysis and relying on a simplified
5W2H structure (“Who/Where”, “What”, “Why” and “How”) (Table
1), it seems that the main MCDSS operate at firm level (mostly in
industry), in order to evaluate/ select/ disseminate/ prevent pheno-
mena related to innovation/ technology/ performance/ management/
behavior through a decision-making model/ framework/ system or
simulation.

(1) http://www.vosviewer.com
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Table 1. Bibliometric data exploitation

Who / Where What Why How
Firm Innovation Evaluation Model
Industry Technology Selection Framework
Care Performance Impact Systems
Projects Strategy Diffusion Simulation
Policy Management Prevention
Supply chain Behavior Future
Interventions Implementation
Challenges Perspectives
Information Uncertainty

In the specific case of the evaluation of SMEs’ innovation and export
capabilities, the use of MCDSS seems to be in line with the applica-
tions found in the literature. MCDSS enable an evaluation (Why) of
SMEs’ (Who) innovation and export management behavior (What)
through a framework embracing a complex vision of innovation and
export synergies (How).

Positioning and research objectives

Based on a change of paradigm initiated in the literature on the in-
novation/export relationship, this paper suggests an alternative to
the analytical vision consisting in handling innovation and exports
separately within companies, instead favoring a systemic vision that
considers the existing synergies between these two activities. In
line with the previous work of Enjolras et al. (2016), the proposed
methodology proposes to consider innovation and exports as two
complementary activities integrating a common space which can be
considered as an interface between these two activities. This com-
mon space represents the activities which an SME has to carry out
first and foremost in order to simultaneously create value in terms
of innovation and exports (Figure 2). In the particular context of
SMEs, for whom the lack of resources is a particularly important is-
sue (Szczepanski, 2016), this vision seems to make sense. It is based
on the assumption that it is possible to exploit an innovation/export
synergy in order to reduce the effort required to achieve a defined
objective. By acting in this common space, enterprises potentially
trigger a single lever which simultaneously impacts on their inno-
vation and export activities, and produces a synergetic result that
requires less effort than two separate actions.

The scientific contribution of this research work therefore lies in the
systemic vision chosen to analyze this relationship within SMEs and
in the use of MCDM methods to support and model this complex
vision, through the proposition of a strategic decision-making tool to
support SMEs’ development.
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Figure 2: A joint innovation/export vision
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Proposal of a methodology to evaluate SMEs’ innovation
and export capabilities

This research presents and tests a decision-making tool intended to
estimate SMEs” innovation and export capabilities: the PE2I (Poten-
tial Export and Innovation Index). This index proposes a diagnosis of
the company’s situation based on a complex vision of the innovation/
export relationship. It allows the identification of strengths and weak-
nesses and proposes means of improvement adapted to the company’s
strategy: innovation-based, export-led or jointly-oriented.

Theoretical framework and methodological steps

Although a lot of research has been done on the link between inno-
vation and export, there is little on the operational translation of this
link and therefore few common reference frameworks. The existing
research mentioning the notion of a common reference framework
focuses on the analysis of the innovation / export link in itself. For
example, Chen et al. (2018) propose a unified framework to estimate
the direct and indirect effects of exporting on firm innovation. In the
same vein, Gkypali et al. (2018) propose a unified framework inclu-
ding absorptive capacity, exporting activities, innovation openness
and innovation performance, and study the mutual effects of these
factors. The common reference system is therefore a means of analy-
sis of the innovation/export relationship and not a representation of
this relationship. However, many best practice frameworks exist spe-
cifically for innovation in the form of practices, models or processes
(Biemans and Griffin, 2018; Boly et al., 2014; Leonidou et al., 2018).
On the topic of export, the literature moves away from the notion of
practices. Publications propose reference frameworks that focus on
barriers, determining factors or drivers of exportation (Angela et al.,
2015; Kahiya, 2018; Zhu and Fu, 2013), which provide a reference sys-
tem that is highly context-dependent and directly correlated with the
company’s target market characteristics. This highlights a significant
difference in the way innovation and export evaluation frameworks
are explored in the current literature. Export frameworks are usually
market-oriented, while innovation frameworks mainly focus on com-
panies’ internal functioning, through practices and processes.
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In a previous work, Enjolras et al. (2016) proposed to fill this gap by
providing a framework that includes dimensions, practices and spe-
cific observable phenomena simultaneously associated with both
innovation and exportation (Figure 3). By using similarity analysis

J. Technol. Manag. Innov. 2020. Volume 15, Issue 3

and data spatialization, this research based its framework on the in-
ternal practices of SMEs, forming a common space between innova-
tion and export capabilities.

Figure 3: Joint innovation/export framework (Enjolras et al., 2016)
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This evaluation makes it possible to understand how the company
manages its joint innovation / export practices. By investigating the
internal routines of companies, this study is in line with the Schum-
peter tradition (Schumpeter, 1934), via the “capability approach” that
describes what the company can do and how it seeks to carry out
innovation and international activities to ensure continuity over time.
From this point of view, the entrepreneur is an actor of change and
the enterprise is the result of multiple sources of knowledge that are
responsible for carrying out specific routines (Zawislak et al., 2014).

Figure 4: Methodological steps

Based on these previous findings, this work uses this theoreti-
cal framework as a foundation for an assessment tool measuring
SMEs’ innovation and export capabilities, highlighting the syner-
gies between their innovation and export practices as a potential
driver of development. For that purpose, three methodological
steps were defined in order to design a MCDM-based diagnosis
(Figure 4). These steps are detailed in the following sections.
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STEP 1: Building of a company’s maturity profile

The first step of the PE2I evaluation is to make a diagnosis of the
company’s innovation and export capabilities by measuring the de-
gree of maturity of its internal processes. For that purpose, the eva-
luation relies on a reference table of 17 maturity grids, representing
17 joint innovation/export practices in the chosen theoretical fra-
mework (Figure 3).
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Maturity grids are regularly used to measure internal processes of
organizations (Antunes et al., 2014). According to Andersen et Jes-
sen (2003), the maturity of an organization can be defined as the
maximum degree of development, i.e. optimal working conditions,
to reach the organization’s goals. Maturity grids are thus used to
describe, in a progressive and gradual way, the necessary stages to
reach a level of maximum development in a considered practice
(Table 2).

Table 2. Example of a maturity grid - “Sharing and Exploiting Knowledge” practice

Level 4

Proficient

Level 3

Intermediate

Level 2

Amateur

Level 1

Beginner

Level 5
Expert

) ) o A procedure for diffusion
Experts are identified within . . )
. . . and sharing of information
. Knowledge is shared ~ the company for their parti-
Knowledge is not

shared

. is implemented (interser-
informally and spon-  cular knowledge/know-how. . . .

. vice meetings, experience
taneously They are regularly consulted if

sharing, mailing, training,

Digital tools allow information to be shared and
used on a daily basis, at any time and in any pla-
ce. Priority or critical information is identified,
easily accessible and considered with regard
to its impact on the company’s strategy. Data

necessary.

etc.). exploitation procedures are implemented.

In the case of the PE2I, the maturity grids describe 5 progressive le-
vels. Through an interview with the SME’s business manager, a sco-
re between 1 and 5 is attributed to each of the 17 maturity grids. If
the company does not manage the practice properly, its score will be
1 (beginner level) or 2 (amateur level). Conversely, if the company
shows good management of the practice, its score will be 4 (profi-
cient level) or 5 (expert level). The evaluation of the degree of ma-
turity relies on descriptive texts serving to identify the situation that
corresponds best to the company. These descriptive texts highlight
various observable phenomena, which can be defined as tangible and
verifiable proofs that a practice is performed routinely within the
company (for example, presence of a specific digital tool, formalized
data exploitation procedures, meeting reports, etc.). These observable

Figure 5: Representation of a company’s profile

phenomena play the role of indicators allowing an evaluation of the
practice. The use of observable phenomena also limits subjectivity in
the company evaluation. Each level of the maturity grids is descrip-
tive and could be interpreted differently from one person to another.
Levels based on tangible and verifiable proofs reduce this interpreta-
bility and make the diagnosis more objective. If these observable phe-
nomena are present within the company and if they can be proved,
the practice which they characterize can be considered as mastered.

Based on the 17 scores obtained, an average-based aggregation is rea-
lized in order to visualize a global profile of the company according to
the 9 joint innovation/export dimensions of the reference framework
(Figure 5).
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STEP 2: Weighting and characterization of the evaluation process
through MCDM tools

The second step of this decision-making tool is to aggregate the ma-

turity scores of the company into a potential innovation and exporta-
tion index (PE2I). This aggregation step is based on a combination of

Figure 6: Aggregation steps
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two multicriteria analysis methodologies: AHP — Analytic Hierarchy
Process (Saaty, 1980) and FlowSort (Nemery and Lamboray, 2007).
These two methodologies bring together several parts of the evalua-
tion in order to build a global vision of the potential innovation and
exportation capabilities of a company as well as its potential predispo-
sition towards innovation or exports (Figure 6).

Weighted Scores Aggregated Index
Innovation- PE2I + Innovation
oriented scores Inmovation category
Company's
profile Joint scares Jaint PE2I
(17 scores)
Export-oriented PE2I + Export
SCOMes Export categary

Weighting of activities:

Firstly, AHP was applied in order to propose a weighting of practices,
according to their importance in terms of both innovation and export
capabilities. Previous works have shown that certain practices have
more or less influence on companies’ innovation capability (Galvez
etal, 2013). Similarly, these same practices are of varying importan-
ce in assessing export capacity (Enjolras et al., 2016). Based on this
assumption, a differentiated weighting enables a deeper diagnosis by
identifying a potential predisposition towards innovation or export.

These weights have been defined based on a bibliographic investiga-
tion and a consultation with experts using AHP. The AHP methodo-
logy is based on a principle of pairwise comparison on the basis of
expert opinion. It results in a weighting of criteria using the Saaty sca-
le measuring the decision-maker’s preference for one criterion over
another and by assigning a numerical value to the preference levels.
The scale is progressive: value 1 means that both criteria are “equally
important” and value 9 means that one criterion is “extremely more
important” than the other (Saaty, 2008). The objective is therefore to
achieve all combinations of criteria in such a way that they can be
compared with each other. For operational reasons, it was decided
that practices within the same dimension were equivalent in terms
of importance to the calculation of the overall index. Practices belon-
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ging to the same dimension are therefore equally weighted. The AHP
methodology was thus applied only to the first level of aggregation
(the 9 dimensions). These comparisons were submitted respectively
to experts in innovation and exports. The exportation experts were
approached through an online questionnaire in which each expert
had to follow the AHP methodology and carry out the Saaty compa-
risons one by one in order to assess the importance of each dimension
in the export activities of companies. The consistency of the 8 respon-
ses obtained was checked and all the consistent responses were ave-
raged in order to propose a consensual export-oriented set of weights
(Enjolras, 2016). Innovation weighting was based on preliminary re-
search work carried out by (Galvez et al., 2013), using interviews with
researchers and institutions specializing in innovation in the form
of a focus group. This enabled an assessment of the importance of
each practice for companies’ innovation activities. This double-expert
confrontation finally provided 2 sets of weights: innovation-oriented
and export-oriented. A joint weighting was also built, based on the
average of the other two (Table 3). The proposition of three different
weights avoids a compensation effect linked to an average calculation.
The joint weighting provides an overall view of the relative importan-
ce of each practice, but the export-oriented and innovation-oriented
weightings bring nuance by highlighting a potential predisposition of
companies either towards innovation or towards exports.
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Table 3: Dimensions / Practices weighting
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) [D] [E]=[C]*[D]
. : 5 . Weight [loint Relative
Dimensions Joint Practices e e .
Weight distribution | weight of
of actvities | activities

Defining of a joint strategy innovation/export 33% 5%
Strategy 12% 15% 17% Prioritizing projects 33% 5%
Defining a marketing-mix strategy 33% 5%
Intellectual Property 8% 7% 7% Choosing and Exploiting IP 100% 7%
i 4%

Corporate Culture 4% 8% 12% Encouraging autenomy 0%
Fostering information and experiences share 50% 4%
Customer Relationship 14% 13% 12% _ Managing customer _re\ahonsh}p 50% 6%
Management Involving the customers/users in the project process 50% 6%

Technological and
- 9% 7% 5% Researching information 100% 7%
Commercial Intelligence

e 14% 14% 13% I\.f‘lob_|l|2|ng_ext_ernalsk|||s(e>c‘[erna|prowdeirs_ |ns_t|tt._rt|ons_.) 50% 7%
Working whithin networks (partners, suppliers, distributors...) 50% 7%
Knowledge Management 19% 12% 5% - Stomngmfc_:r_matmn 50% 6%
Sharing and Exploiting knowledge 50% 6%
i i i ial, e 5%

Project Management 5% 9% 14% _ Af'fectmgthe mat_er|a\ re.sources_l{f\nancwal temporal, ...) 50%
Coordinating and planifiying projects [milestones, costs management...) 50% 5%
Human Resources Affecting the human resources (tasks and responsabilities management) 50% 8%

16% 15% 15% . — —

Management Skills management (training, hiring ) 50% 8%

These results show that practices with an equivalent and relatively
high weighting from both an innovation and an exportation point
of view concern strategy, customer relationship management, net-
working and human resources management. Practices with a high
weighting in terms of innovation and a low weighting in terms of ex-
ports mainly concern knowledge management. Conversely, practices
that are essential for exports and secondary for innovation concern
corporate culture and project management. Finally, practices with an
average or low weighting in both innovation and exports correspond
to intellectual property management and commercial/technological
intelligence. In view of the results obtained, it seems that the most im-
portant dimensions impacting upon innovation relate to an openness
towards knowledge and its exploitation, while those impacting upon
exports favor changes in internal functioning and culture.

Calculation of a global index and sorting process:

Finally, a sorting method was used to provide a global index that ag-
gregates evaluations of each company’s practices and classifies them
into a category that reflects its behavior profile in terms of innovation
(Passive/ Reactive/ Reactive/ Preactive/ Proactive) and exports (Stay-
at-home/ Traveler/ Explorer/ Adventurer) (Figure 7).

FlowSort was chosen. This method is a direct extension of Promethee,
which is based on a flow calculation. A particularity of FlowSort is
that unlike Electre-Tri, the most widely used sorting method (Ishi-
zaka and Nemery, 2013), the assignment of an evaluation to a cate-
gory depends on an overall comparison with all the boundary pro-
files of the categories simultaneously. Indeed, FlowSort deals with
a sorting problem through a ranking method which is therefore
applied to all the data, consisting of both evaluations and reference
profiles. The category will then be deduced from the relative position
of the evaluation in relation to the reference profiles in the ranking
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obtained (Nemery and Lamboray, 2007). FlowSort therefore proposes
a global approach by proposing a comparison with all the limit profi-
les and is based on a well-known ranking methodology, Promethee.
It provides a classification of companies according to categories (defined
by limit profiles) relying on a flow calculation leading to an aggregated
index: PE2I.

Figure 7: PE2I aggregation - example

Innovation Export-
-oriented oriented
PE2I PE2|
PROACTIVE ADVENTURER

0,75
PREACTIVE Joint PE2I EXPLORER
0.48 .
05 -
JE—
———-— 0.53
REACTIVE | .41 TRAVELER
0,25
PASSIVE STAY-AT-HOME
0

The 4 categories describing the innovation profile of companies show
the innovation dynamics of the companies and their attitude to novel-
ty. Passive ones have a very low innovation capability and are mainly
oriented towards an adaptation dynamic. Proactive ones have a long-
term vision, adopting a voluntarist strategy and an anticipative atti-
tude (Godet, 1997).
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Similarly, the categories describing the export-oriented profile are:

i. Stay-at-home: Companies exporting in a very irreg-
ular way, generally by opportunity. They target close
markets (both culturally and geographically) in order
to limit risk.

ii. Traveler: Companies exporting regularly but limited
to close and reassuring countries.

iii. Explorer: Companies for which export sales represent
an important part of their turnover. They export in
a regular and intensive way towards easily accessible
countries and also target more distant countries.

iv. Adventurer: Companies for which exporting is second
nature. Geographical and cultural distance does not
pose any problem. They export in a continuous and
intensive way towards markets that are known for be-
ing difficult to access.

Figure 8: Comparison of the improvement scenarios
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In order to illustrate the scope of the proposed methodology regarding
the definition of a strategy, let us imagine that the results shown in Fi-
gure 7 belong to a hypothetical firm. The evaluated company displays
a medium joint innovation/export capability (joint PE2I = 0.48), but it
clearly seems that this company has a predisposition towards exports.
Its export-oriented PE2I (0.53) is higher than its innovation-oriented
PE2I (0.41). This means that this company masters practices that are
very important for export, rather than those that are important for in-
novation. In this case, this difference is particularly marked because the
company belongs to the “Explorer” category for exports (3rd category),
and to the “Reactive” category for innovation (2nd category).

STEP 3: Identifying customized ways of improvement

Based on the company’s profile and on its PE2I indexes, customized
recommendations can be proposed in order to improve its innovation
and export capabilities. The identification of weaknesses confronted
with the potential predispositions of companies, as well as with their
strategy, allow the definition of a progress plan which is as realistic
as possible. Three standard improvement strategies were identified:
a scenario favoring innovation, a scenario favoring export develop-
ment, and finally a joint scenario (Figure 8).

1
v
¢

Do you want

to favor
Innovation?

&
L -l L] R

Do you want

to favor !
Export? \

The first scenario consists in choosing an orientation towards in-
novation. This scenario seeks to improve the degree of maturity in
practices that are of great importance to the company’s innovation
capability. The objective is to identify, among the weak points of
the evaluated company, the practices that are particularly impor-
tant for innovation and to encourage the company to improve them
first and foremost. These innovation-oriented practices mainly con-
cern knowledge management, customer relationship, network and
human resources management (see innovation-oriented weighting
— Table 3). Through this scenario, the company simultaneously
improves its innovation capability and its export capability, but it
favors innovation. This improvement scenario can be applied, for
example, to a company that shows a strong predisposition towards
exports and wishes to rebalance its profile by improving innovation.
This scenario can also be applied to a very innovative company wis-
hing to strengthen this strategic positioning while improving, to a
lesser extent, its export capacity.
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The second scenario consists in choosing an orientation towards ex-
ports. This scenario aims at improving practices that are particularly
important for exports: Strategy, human resources management, pro-
ject management and networking (See export-oriented weighting -
Table 3). By choosing this scenario, the company simultaneously im-
proves its innovation capability and its export capability, but it gives
a priority to exports. This scenario can be applied, among others, to
a young exporting company looking to introduce or to strengthen its
international development.

The third scenario consists in choosing a strategy of joint innovation /
export improvement. This scenario proposes to act first and foremost
on practices that are important for export and innovation at the same
time. These synergistic practices concern mainly strategy, human re-
sources management, networking and customer relations. This scena-
rio is suitable, for example, for companies with very few resources and
that have a rather low evaluation. By choosing this scenario, they can
progress in both areas by optimizing their mobilization of resources.
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Case study: Application of the PE2I diagnosis to a French
manufacturing SME

The PE2I was tested through a case study presenting the evaluation of
a French industrial SME. The purpose of this application was to test
the functioning of the PE2I in a real situation, as well as to validate
the relevance of its results by confronting them with the company
directors’ vision.

Methodology

The case study was conducted in the form of a semi-directive interview
lasting approximatively 2 hours. The first part of the interview was de-
dicated to the company’s evaluation through the PE2I methodology.
Further to a short presentation of the context of our study, a discussion
with the business manager led to the evaluation of the maturity level of
the company in joint innovation/export practices. A score between 1
and 5, corresponding to the level of the associated maturity grid, was at-
tributed to each practice in order to obtain the company’s profile. A first

Figure 9: Company X’s profile
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discussion phase was then introduced to explain the results obtained.
Further to the presentation of the company’s profile, one (or several)
scenario (s) of improvement could be chosen by the business manager.
Recommendations were then formulated and discussed in the form of
feedback. Finally, a recapitulative report was drafted and sent by e-mail
to the company. This report contains the detailed results obtained du-
ring the interview: the company’s profile as well as the means of impro-
vement envisaged according to one or several scenario(s) chosen.

Results: Company X diagnosis

Company X is an SME with approximately 200 employees in the field
of medium-high technology (according to the industry classification
proposed by the OECD (Hatzichronoglou, 1997)). It makes 6% of its
turnover in exports and has significant R&D activity. It is currently
initiating development of its activity towards a market in South Ame-
rica renowned as protectionist and is encountering some difficulties
cracking this market.
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Company X displays a successful and well-balanced profile. Its eva-
luation according to the set of 9 joint innovation / export dimen-
sions is relatively uniform. Figure 9 shows that company X has a
high joint PE2I Index (0.87) and it seems to have a clear predispo-
sition towards innovation (its innovation-oriented PE2I is higher
than its export-oriented PE2I). This company is classified in the
highest category in terms of both innovation (Proactive) and ex-
port (Adventurer). This result seems coherent, because company X
has a strong R&D activity associated with a long-term vision on the
one hand, and significant development of its export activities on the
other hand.
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Its key strengths seem to be technological and commercial intelligen-
ce, intellectual property, knowledge management and human resou-
rces management. These capabilities are clearly proof of a voluntarist
and anticipative strategy, which is characteristic of proactive compa-
nies. Concerning exports, Company X has planned to develop dis-
tant and difficult markets. According to the evaluation, this company
seems able to manage difficulties associated with its development pro-
ject, although some improvements can be envisaged.

Scenario of improvement n°1: favoring export

Company X chose to first visualize the improvement scenario favo-
ring export (Figure 10), in line with its short / medium term strategy.
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Figure 10: Potential improvement for company X according to the export-oriented scenario
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The first critical practice identified concerns customer relations. The
recommendation associated with this practice is to strengthen the in-
volvement of the customer/user in the project management process.
The second and third critical practices concern project management
and more particularly resource allocation, as well as project planning.
Customer involvement reduces the risks related to product accepta-
bility in risky overseas markets. Project management improvement
reduces the organizational risks related to exports in distant markets
(both geographically and culturally). This first result highlights that
these improvements are related to internal actions within the com-
pany in order to formalize and secure its exporting process.

Scenario of improvement n°2: Joint innovation/export improvement

The second scenario chosen by Company X is to put in place a joint
innovation/export improvement action (Figure 11). Similarly, to
the export-oriented scenario, the first critical practice identified

Figure 11: Potential improvement for company X according to the joint scenario

concerns the involvement of customers in the project process.
However, the second and third critical practices concern networ-
king: close networks (suppliers, partners, distributors, etc.) and
external skills (providers, jurists, etc.). For company X’s project,
the development of its network seems to be an appropriate recom-
mendation because international development on risky markets
can be supported by the formation of partnerships and requires a
reliable selection of distributors. Additionally, these recommen-
dations improve the innovation capability of Company X and lead
to a potential differentiating position compared to its competitors
on the targeted markets. So, the joint scenario fosters the acqui-
sition of a competitive advantage through openness to potential
partnerships as well as to potential foreign customers. We thus
observe a strong strategic difference with the previous scenario of
improvement, which favors exports through the formalization and
structuring of the company.
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Discussion

The results given by the PE2I allow Company X to reflect upon its
priority: favoring the acquisition of a competitive advantage (joint
scenario) or ensuring the formalization of the company’s internal
processes (export-oriented scenario). As a decision support tool, the
PE2I diagnosis proposes 2 possible means of improvement through
a modelling of the company’s situation, but it is up to the business
leader to decide by making an objective and informed decision. To
support this decision process, the automatic and immediate calcula-
tion of results appears to be a facilitator, both in making the diagnosis
and building suitable recommendations.

The application of the PE2I to Company X displays several limits.
First of all, it should be underlined that an interlocutor was essen-
tial to interpret the diagnosis results. This type of tool requires good
knowledge of its operational functioning in order to derive the re-
levant information. Next, the tool relies on a hypothesis according
to which the formalization and structuring of innovation and export
practices within companies improve their innovation and exporta-
tion capabilities. However, in the literature there are few empirical
studies confirming this assumption and it is difficult to find a consen-
sus. Although their practices are different from those of large compa-
nies, certain SMEs do plan, formalize and structure their internal or-
ganization (Goy and Paturel, 2004). A study by Garcia Pérez de Lema
et al. (2012) on a sample of 1000 Spanish SMEs reveals that SMEs
using formalization and strategic planning tools are more successful
than others. These results also show that the structuring of SMEs in-
creases, among others, with the size and the age of the company, its
technological intensity and the level of qualifications of its leader. On
the other hand, certain SMEs compensate for their lack of formaliza-
tion by functioning intuitively, based on a long-term and anticipative
vision (Sauner-Leroy, 2000). Furthermore, in the particular case of
very small structures, formalization does not always seem necessary
in view of their compact spatial configuration (Torres, 2015). En-
couraging SMEs to formalize and structure their internal processes,
regardless of their functioning mode and their characteristics, could
therefore be a limitation of the PE2I. In the same way, a problem of
adaptability may arise. Indeed, each company presents specificities
related either to its business sector, its structure, its environment, or
to its own strategic positioning (Mintzberg, 1979). The relevance of
intellectual property, project or customer relations management are
problems which may require a customized evaluation. Therefore, mo-
difying the structure of the PE2I to make it more adaptable could
be a perspective for further work, in order to take into account de-
termining factors such as firms’ specificities, contextual elements or
strategic orientations. For example, the context of Company X makes
the formalization of project management difficult because very few
products are made every year, and their quantity is highly variable.
The export-oriented scenario proposed by the PE2I does not really
seem suited to this specific context, while the joint scenario of im-
provement makes more sense for the business leader. In this case, the
choice of scenario does not depend on a strategic decision, but on a
contextual constraint.
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Nevertheless, the empirical application of this diagnosis tool produ-
ced interesting feedback from the users, i.e. company managers. The
PE2I appears to be a tool for representing and formalizing concepts
often known to the manager, but not formalized. Thus, the discovery
of the company’s profile, its strengths and weaknesses did not ne-
cessarily come as a surprise to the manager, but the tool structured
them and connected them to each other. On several occasions the
pedagogical effect of the tool was underlined, in particular because
it objectified tacit knowledge or feelings. The manager received an
unbiased model of the company’s situation and could then base his or
her decisions on it. This feedback related mainly to the automation of
the data processing necessary to visualize the company’s profile and
to identify means of improvement. The interactive and factual nature
of the PE21 leads companies to reflect upon their own functioning. It
acts as a real decision-making support, putting the business leader at
the heart of an interactive evaluation/decision process.

Conclusion

This paper presents a new methodology for evaluating SMEs™ in-
novation and export capabilities: the PE2I tool. This diagnosis tool
proposes a joint and complementary vision of innovation and ex-
ports through the characterization of a common space using MCDM
methodologies. The objective of this tool is to provide a decision-ma-
king support enabling managers to identify key factors (strengths and
weaknesses) in order to design a balanced strategy to simultaneously
reinforce the firm’s innovation and export capabilities. It encourages
SME:s to act first and foremost on internal practices, creating syner-
gies and minimizing the effort associated with improving their per-
formance. The PE2I provides an overview of the company’s situation
so as to highlight its strengths and its weaknesses. From this over-
view, it proposes customized means of improvement according to the
company’s profile and its development strategy.

The main scientific contribution of this research is first of all the sys-
temic vision that it provides of the innovation / export relationship
in SMEs. While traditionally this relationship is considered as causal,
this work proposes to envisage it through the prism of complemen-
tarity. This systemic vision is then supported by a methodological
contribution: a combined AHP-Flowsort MCDM methodology to
model the complexity associated with the decision-making process
in innovation/export management within SMEs. It represents a con-
tribution to the scientific literature because, by proposing a pragmatic
tool, it aims at operationalizing a relationship that is mostly studied
in a theoretical way. Finally, an empirical contribution is proposed
through the application of this tool within a French company.

However, certain development perspectives should be envisaged.
Although this research highlights findings based of a case study
approach, some potential theoretical and methodological improve-
ments need to be pointed out to make it generalizable. With the aim
of making the tool more flexible, it seems first of all worth adapting it
to the contextual factors of companies, such as business sector, size,
technological intensity (Enjolras et al., 2019), etc. For that purpose,
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the first stage would be to identify sets of weightings for dimensions
and activities according to the contextual factors considered. For
example, industrial property management could potentially have a
lower weighting for a company in the IT sector, while it seems more
important for businesses working in mechanics. This variation in
weightings could lead to a more customized evaluation and more re-
levant recommendations, but it requires numerous tests and valida-
tions so as to obtain statistically representative data for every business
sector considered.

Concerning the bias to encourage companies to formalize their in-
ternal processes, a series of applications would validate or otherwise
the relevance of the tool. It would be interesting to test qualitatively
whether the reservation about the structuring and formalization of
certain internal practices is repeated significantly or not; and if this is
the case, what moderating variables need to be considered: age, size,
technological profile, profile of the business leader, etc.

In line with these research perspectives and managerial applications,
a dedicated research program was launched in September 2018.
Through this research program,” we propose to progressively shift
from the experimental stage (identification of synergistic effects put
into practice) to the large-scale development of a pragmatic diagnos-
tic tool that can be deployed in development agencies to assess the
capacities that an SME has or must develop as a priority to simulta-
neously improve its innovation and export performances. Based on
this diagnostic framework, several additional empirical studies can
be considered. First, a sectoral analysis could be carried out in order
to identify specificities or differentiating factors in terms of SMESs’ in-
ternal practices. Secondly, longitudinal studies could be initiated in
order to visualize the evolution of companies’ innovation and export
capabilities over time.
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