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Abstract

Through this study, we propose an overview of two decades of research on Strategic Environmental Scanning (ESS) and
competitive intelligence (CI) in Tunisia. A particular attention is given to Scientific and Technical Scanning (STS) as part
of SES practices and as a strong support to R&D activity and trigger of innovation. The objective of this work is to fill a
gap faced by academic researchers interested in issues related to this field of research. The scarcity of meta-analyses within
the literature review and retrospective studies could be an obstacle to the cumulative nature of the research and the
capitalization of actionable knowledge from the various investigations.
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1. Introduction

Nowadays, thanks to advances in digital technology, namely Big Data Data visualization and Atrtificial
Intelligence, the Environmental strategic scanning and Competitive Intelligence (CI) practices has changed.
The digital transformation is allowing a faster access to a big amount of structured, semi-structured and
unstructured information. Big Data is a valuable resource for decision-makers aiming to improve their strategic
positioning, whether locally, regionally or internationally Analytical Business Intelligence and Al

Software, coupled with data visualization is all tools that can facilitate access to strategic information and its
deployment for competitiveness and innovation purposes.

Because of the digital gap, and the abundance of information with a high risk of perceived environmental
uncertainty, developing countries, such as Tunisia, may not benefit equitably from the opportunities offered by
the technology progress. An overview of the literature of this field of research could be relevant for verifying
such a proposition.

We frequently see researchers conducting research based on exploratory approaches, claiming, often
wrongly, that the phenomenon being studied is new. However the fact is that previous researches are neither
sufficiently visible nor well enough documented to allow progress in confirmatory research. The perceived
break in this research dynamic could suggest that ESS and CI have not succeeded in establishing themselves in
Tunisia as a strong axis for improving the competitiveness of Tunisian products. The commonly shared
observation is that local research has been eroded and there is no homogeneous community capable of offering
practitioners a serious alternative to the recipes of experts from elsewhere. Authors (Souifi, 2014; Amri, 2017),
showed that STIS as a continuation of the Library Information System (LIS), is disjointed from R&D practices
and innovation as recommended by Jakobiak (1992).

Our project of mapping the research in the field of SES, aims at identifying the research directions in each
domain of this field during two decades to verify our proposition about the supposed digital gap in the field of
SES in Tunisia. The following underlying research question is:

What are the dominant issues approached by the Tunisian researchers in the multidisciplinary field of SES?
In order to provide some answers to these assumptions, we will proceed as follows:
We define the two key concepts of our framework, then we draw up a retrospective of the research published
by Tunisian authors since 1996 in the proceedings of two specialized international symposiums STSI
(Scientific and Technological Strategic Intelligence) and ISEI (Information Systems and Economic
Intelligence). This database is used to analyze the situation of ESS and CI research in Tunisia, based on the
recurrent problems and future paths of research identified by academics. The classification of the researches
identified within the framework of this retrospective study, according to their disciplinary anchorage, is
intended to enable a mapping to be drawn up. It will provide better visualization of the orientations and social
concerns of researchers in this field and, eventually, a harmonious representation that can give meaning to what
is being done to date. The possible emergence of federating interdisciplinary axes would be a relevant
contribution to this work. These preliminary exploratory results, based on content analyses, will be later the
subject of expert consultation for validation.

2. Key concepts

2.1 The perceived Environment uncertainty
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Uncertainty may correspond to situations of information overload, insufficient information available or
ambiguity. In this case, leaders are supposed to adopt informational behavior to fill their information gaps.

The informational behavior consists of scanning the sources of change, to collect process and exploit
information that can help them to make their environment intelligible.

Information is useful for reducing uncertainty in decision-making" (Pateyron E, 1998: 19), it helps to reduce
the ignorance and ambiguity that often surrounds the decision-making process. It is the trigger of informational
behavior and ESS at the micro-economic level and the macro-economic level.

The abundance of information that characterizes the digital era, combined with the limit of human attention,
may be a source of uncertainty as well as incompleteness of information in the decision-making process. This
issues, has been largely discussed by researchers building on Daft, R.L. and Lengel R.H., (1984) work.

2.2 Environmental Strategic Scanning (ESS)

ESS is a translation of the French concept of ** veille stratégique’’ that includes the different facets of
scanning: technological, competitive, societal...

We retain as definition that of Aaker (1983), who proposes the concept of ESS as a contribution based on
information system of a team of trackers, who collect information that meets the needs of decision-makers.

ESS is also a practice of scanning immediate and long-run data at a micro-economic level which is
considered a valuable external information system of the company. The most relevant information for strategic
decision-making is not the structured information produced by internal units but the "weak signal" type
(Ansoff, 1.1975) which alerts on ruptures or changes that can generate threats or opportunities for a company.
As Aguilar, F. (1967) pointed out, it is these "bits" of information that reach decision-makers through different
channels, especially oral communication, that is of value for strategic action. Such information used to
be gathered on the research ground be, Nowadays, found across the social networks. Competitive Intelligence
(CI), as part of SES practices, concerned with the macro-economic level, aims to protect the national heritage
and its promotion at the international level. As part of a digital strategy, it could capitalize on the progress
made in the field to allow and promote access by entrepreneurs to information and knowledge useful for their
business sustainability. German economic patriotism and Japan's sense of the primacy of the national interest
have made these two countries leaders in robotics and low Al.

2.3 Scientific and Technical information as source of innovation

Information is the content of message apt to trigger some action (J.de ROSNAY, 1975, p.168), thence,
attention is refocused on the conditions that enable it to make sense, and to provide a useful interpretation for
an appropriate action, Amabile and Caron-Fasan (2002). This information is submitted to a group of managers
who collectively give them meaning and generate knowledge.

These are stored in a database and distributed to members of the organization. Therefore, we noticed that
knowledge is the intermediary between Scanning and innovation, that means the collected information through
the scanning process, is transformed into useful knowledge for innovation (Chouk 2007)

STl is specialized information that brings together all the information produced by research and necessary
for scientific activity as well as for industryl. The expression “specialized information” is sometimes used in
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synonym.* All the information produced by research refert to scientific and technical information, as defined by
the official NASA’s website. it covers all scientific and technical sectors and comes in many forms as paper,
abstract, journal article, presentation, etc. that contains and delivers the results (the analyses of the data, facts,
and resulting conclusions) of basic and applied scientific, technical and related engineering research and
development. TSI are mainly used in the establishment of a state of the art, in the context of technology
scanning, TSI feeds the information system applied in the scientific, technical, technological and economic
environment which allows the company to scan its scientific, technical and technological environment.

2.4 Scientific and technical Scanning as external information system

Since the work of Jacobiak (1999), Scientific and Technical or Technological Scanning (STS) associated
with R&D and thus with industrial innovation, has evolved in several directions according to the disciplinary
anchoring of the research laboratories. All these laboratories consider information as the fundamental resource:
engineers in R&D structures in the industry, researchers in information sciences, researchers in management
sciences (management of intangible resources), and computer scientists.

The huge amount of information is not valuable until companies can extract useful information from it. It is
up to human intelligence to clarify and give sense to this information. Information processing is the step which
data and information are brought to the state of knowledge through a systematic process of evaluation,
interpretation and synthesis. The purpose of this step is to filter the information to keep only that is relevant and
appropriate; in concrete terms, that offers an added value in the decision-making process.

Information processing involves the acquisition, recording, organization, retrieval, display, and
dissemination of information. From a cognitive perspective, information processing theories focus on how
people : attend to environmental events, encode information to be learned and relate it to knowledge in memory,
store new knowledge in memory, and retrieve it as needed Schunk (1996).

2.5 From humain to Artificial intelligence and data visualization

Simon (1960) refers to intelligence, the phase of collecting all possible information about the company and
its environment that would help to reduce uncertainty and deal with complexity. At present, intelligence is
increasingly solicited in all its forms: collective intelligence, emotional intelligence, and artificial intelligence.

A more elaborate definition characterizes Al, as "a system's ability to correctly interpret external data, to
learn from such data, and to use those learning to achieve specific goals and tasks through flexible adaptation
(Andreas K; Michael H. 2019). Computer science researchers define Al research as the study of "intelligent
agents": any device that perceives its environment and takes actions that maximize its chance of successfully
achieving its goals (Poole, Mackworth & Goebel, 1998).

Al, as a simulation of human intelligence which is distinguished by its computing power, liberates humans
from algorithmic tasks by submitting a packet of data to them. The merit of Al would, therefore, be its ability

Yinformation scientifique et technique (IST) | Enssib » [archive], sur www.enssib.fr
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to overcome the limitations of human attention in tracking and mapping sources. It provides the monitor with
information to which the traditional way of formulating the search equations would not have provided access.

Datavisulaisation is a technique adapted to Big Data and an advanced form of scientometrics which is part
of the bibliometrics. All three have the purpose of studying, processing and representing the information
contained in scientific and technical publications. As result, which relate to scientific and technical information.
Data visualization is the visual and interactive exploration and graphic representation of data of any size, type
(structured and unstructured) (Jack G. Zheng 2017). The purposes of visualizing data are multifold, ranging
from general comprehension and understanding of ideas, supporting information behaviors (analysis and
decision support, information seeking, browsing, navigation). Data visualization allows trackers to find hidden
data patterns and how they are handled.

Our research aims to verify if Tunisian researchers in the field of ESS are taking in consideration the
progress achieved in information processing devises. Our project aims to identify the research directions in
each domain of this field during two decades.

The research objects, which differ, depending on the objectives and the scanning and CI practices, are
analyzed from the perspective of the researcher's discipline:

1. The industrial engineer would be attentive to the translation of innovation throughout the Technological and
scientific scanning process;

2. Information science specialists would pay particular attention to the sources and channels of information
transmission;

3. Managers would focus on one or other dimension of their discipline: the organizational and managerial
dimension or the artefactual dimension;

4. Computer specialists would focus on the engineering and actuarial aspect (data analysis, design, and
modeling of information systems).

Our research is particularly interested in ESS and its integration into research issues in the 86 articles collected.
The present mapping summarizes the occurrences of words defining ESS, which will allow us to identify them
in the corpus of the treated problems.

Scientific and Technical © e P Weak
eak signals ———
& . Sc(mmng\ ompetitive intelligence ~ _Weak signals -

Strategic Environmental
scking _, Perceived Environmental | Scanning

“Information sources {
Uncertainty v

\ Big Data Sources ,~ =" 0"

Information Processing

Figure 1: cartography of the Main perception of SES by practitioners.
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3. The Tunisian context

Tunisia is a country considered to be in the process of development and eternal political and economic
transition.

This situation is likely to generate a high level of perceived environmental uncertainty. But the status of
consumers and providers of free digital data, of those left behind by the data industry, does not allow these
countries to take full advantage of the opportunities that the global superpowers GAFAM (Google, Apple,
Facebook, Amazon Microsoft) and BATX (Baidu, Ali Baba, Tencent, and Xiaomi) have capitalized on their
favor thanks to their visionary dimension. Europe, but to a lesser degree, is also failing with the CNILS
(Commissions Nationales de I' Informatique et Liberté) to emerge a European data industry (L. Alexandre
(2017), while the reduction of perceived environmental uncertainty in a globalized world no longer seems
possible today without a strategy in the data industry.

The limit of human attention that is too much solicited nowadays, faced with the multiplicity of data sources,
makes the use of digital technologies unavoidable: the media (images, videos, audio, podcasts, social media,
such as Facebook, Twitter, YouTube, Instagram), public and private clouds, the Web, loT, traditional and
modern databases. Without information literacy skills, environmental uncertainty is bound to increase.

In this context, we want to address what does research in the Tunisian context reveal about ESS and CI
practices? Are there at the level of public institutions and/or at the level of enterprises a common use of these
sources and/or an awareness of the stakes of a possible under-use of digital technologies?

Based on a mapping of ESS & CI research in Tunisia, we will design the questionnaire that we will
administrate to researchers/experts identified through content analysis. The Delphi method that will be used
recommends not going beyond 18 experts (Paliwoda, 1983, cited by Okoli & Pawlowski, 2004).

However, we will ensure that the four disciplines mentioned above are represented in proportion to the

volume of research published and identified during the content analysis stage.
VSST CERAG

Computer Science

UREMO- IMEC

Information 1SD
and Documentation Science | ——
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canning
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AIX university

Figure 2: Cartography of research units within the disciplines interested in ESS
4 Method of data collection

In the exploration process, the data collected comes from papers published at the ISEI conference, papers
published at the STSI seminar, scientific journals, and theses, taking into account the following criteria: the



Kamoun Chouk and Hammami 57

Tunisian nationality of the authors, their affiliations to Tunisian research laboratories, and emerging issues
from the Tunisian context.

However, the database collected is the result of individual research that cannot claim to be exhaustive.
Moreover, we were confronted with the absence and/or inadequacy of certain data. First of all, the
unavailability of all papers published at the ISEIl and STSI conference, which were limited to only four editions
of the ISEI, namely the editions of the years 2008, 2009, 2010, 2012, and only five editions of the STSI
seminar, namely the editions of the years 1998, 2008, 2001, 2004, 2007, and 2010. Secondly, the absence of a
Database of defended theses. Our collection was based solely on the theses available at the university library of
the business school (ESCT) of Manouba University. All in all, we were able to obtain 85 references from four
sources, i.e.: ISEIl, STSI, scientific journals, theses.

Number of papers by sources

ISEI STSI SCIENTIFICJOURNAL  PHD AND MASTER VARIOUS
THESIS

Figure 3: Reference Number by source

The discrepancy in the number of references collected by the source is not due to chance, it can be explained
first of all by the availability and accessibility of the data as mentioned above, and by the nature of the source.
For example, the highest number of publications collected is that of the ISEI conferences (30 publications), this
can be explained first by the geographical location of this conference: Tunisia, which encourages Tunisian
researchers to participate and publish, then by the number of editions carried out: the conference is in its eighth
edition, and finally by the broad spectrum of the conference, which covers several fields, which gives
researchers from different disciplines the opportunity to participate.

On the other hand, the STSI seminar research area is based strictly on strategic, scientific and technical
intelligence. Notably, STSI is a conference that has never been held in Tunisia, it is often held at its
headquarters in Toulouse, and it has been held once in Morocco, which explains the dominance of French
publications and the small number of Tunisian publications.
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5. Articles by field

By collecting primary data subject to automatic processing using NVIVO 11 plus out of the 85 references
collected, we were able to distribute them over the 4 areas mentioned above in the mapping, namely:
management, computer science, industrial engineering, and information and documentation sciences. The
following figure shows this distribution;

Number of papers per field

—~9——0

MANAGEMENT COMPUTER SCIENCE INFORMATION AND INDUSTRIAL ENGINEERING
DOCUMENTATION
SCIENCES

Figure 4: Distribution of papers by research area

The field of management accounts for the largest number of articles 62 articles, while the field of
information science and industrial engineering has only one publication each. This leads us to note that the
most frequently treated research areas focus essentially on problems related to strategic intelligence, which
includes, among others, business intelligence, marketing intelligence, etc. It is in this perspective that we have
opted for the analysis of the most frequent occurrences of concepts to identify the most addressed issues and
the most cited research perspectives.

6. The most frequent occurrences of concepts

We submitted a text corpus to Nvivo 11 plus software and defined nodes to sort and eliminate
redundancies, to identify the most frequent concepts in the problems and research perspectives of the
articles found. The interest of the word cloud is to be able to visualize the lexical scope and the most
frequent terms.

The following cartographies allow a visual representation of the most cited keywords in the search
problems according to the different sources:
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Among the keywords most cited in the research issues dealt with in the articles published by the ISEI
conferences, we found: watch, information, knowledge, technology scanning, competitiveness, competition.
These words are mainly related to the field of management. Other keywords refer to the problems of the
practice of scanning such as process, practice, trust, factors. As a result, the issues most frequently dealt with,
relate to ESS as determinants and success factors for the competitiveness of companies in different contexts
affected by globalization. The knowledge that results from scanning practices also seems to be an important
concern of researchers. This is understandable because knowledge management is considered an extension of
economic scanning and economic intelligence.
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Figure 6: Cartography of research issues (STST).
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The keywords most frequently cited in the research problems dealt with during STSI seminars are oriented
towards the management field. This can be explained by the less general and more specific aspect of the
colloquium, which is specifically dedicated to STSI Scientific and Technical scanning. The problems most
frequently addressed are distributed as we can see in the cloud around the central notion of the system. The
lexical field includes frequent notions such as intelligence, approach, modeling, method, and priming. Research
problems related to the implementation of strategic intelligence systems seem to be central to this scientific

community.

Purpose

Baiting method
Attention process

Recognition
weak signals
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Stratégic Scanning

Antici ve scanning
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Security of information resources
Indexing of information
Computer science

The most frequent keywords in the research problems, mentioned in scientific journals are broader, covering
several fields: computer science, management. The problems dealt with are not only related to strategic
intelligence but also technological intelligence. The articles in scientific journals seem to go beyond the issue
of success factors, and determinants of good scanning practice, to focus more and more on the scanning mode
(kamoun-Chouk, S. 2009) : "Alert mode" that is recommended by experts as a critical success factor of ESS
practices and “Command mode’” which doesn’t allow the institutionalization of the ESS practices. Digital
devices and technologies deployed during the implementation of the scanning system are also present in the

identified published papers.

Figure 7: Cartography of research issues (Scientific journal).
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Figure 8: Cartography of research issues (Ph.D.and master thesis)

Most of the seventeen master’s and Ph.D. thesis treated in the framework of this preliminary study are those
available at the Tunisian Business Schools, so it is not surprising that the keywords are limited to the field of
management. The research problems related to ESS are the most dealt with in the Ph.D. and master thesis.

6. Research perspectives

The analysis of the corpora found in the various works was done manually, given the relatively limited
number of corpora. Our reading of the passages relating to perspectives reveals a weak tendency to deal with
problems related to the integration of scanning in strategic or decision-making information systems and the
taking into account of technical progress. Only one article in our corpus deals with this subject and plans to go
further. Big data offers an opportunity to watch and BI specialists to use semi-structured and unstructured data
that are the most relevant for anticipation. Al and data visualisation for its part enables faster processing of
increasingly varied and voluminous source documents.
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7. Timeline of research issues
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Figure 9: Timeline of research issues

Following the analysis made by Nvivo and after the extraction of the most frequent occurrence of concepts
we have been able to identify the most common themes in the research issues. To better understand the
evolution of the research issues, we have designed a timeline with the help of the website Frisechronos. This
timeline illustrates the most frequently discussed themes over two consecutive periods; the first period is
between 1997 and 2007 and the second period is between 2007 and 2017.

The first period underlines an emerging interest in the concept of Environmental scanning, and scanning
practices, a long-standing research trend since the pioneering work of Aguilar (1967). With the evolution of
digital technologies, issues have taken a technological orientation such as inter-organizational platforms
devices (Kamoun-Chouk, S. (2008) and the integration of Computer Supported Cooperative Work to support
ESS practices (Kamoun-Chouk, S., 2014). Research continues to follow the same topics, but since the
emergence of big data, we have noted that several research projects have integrated these concepts into their
research issues. Big Data analytic and Big data strategies use, (Amri, A., 2017), Community manager as sense
giver i.e. influencer of the e-reputation of young startups (Gabani, W.2017) are some examples of these new
topics. Therefore, and although these new emerging directions progress still at a slower pace than the global
trend. We notice that until now, we have not found any research that introduces artificial intelligence into the
practice of Strategic scanning.

Artificial intelligence could be an interesting research track for researchers in the field. Therefore, although
research continues to progress, it is still at a slower pace than the global trend.
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8. Conclusion

Let us recall at the end of this research work that we started with the objective of making a map, with the
research in the field of ESS that aims at identifying the research directions in each domain of this field during
two decades. Faced with a lack of traceability of research in this field, researchers tend, through their
publications, to fall back on the perceived ease of exploration approaches. Our contribution was essentially at
this level. Thanks to the collection of primary data, subject to automatic processing using NVIVO 11 plus out
of the 85 references collected (see appendix), we were able to distribute the publications over 4 research areas,
namely: management, computer science, industrial engineering, and information and documentation science.
And to highlight the most frequent occurrences of concepts, we submitted to the Nvivo 11 plus software a
corpus of text and defined nodes to sort and eliminate redundancies, to identify the most frequent concepts in
the problems and research perspectives of the articles found. Our preliminary results show that the research in
Tunisia focuses mainly on the determinants of success of the implementation of the scanning and that the
practice of the scanning is mostly occasional. We can see that decision-makers always adopt the scanning
command mode and not the alert mode, and we can, therefore, conclude that the practice of scanning is not
always part of the company's culture.

The managerial orientation of the articles we were able to collect and the low number of publications in the
field of documentary in Tunisia did not allow us to find publications on subjects that include keywords: Big
Data, bibliometrics, data visualization and Al for publications in information and documentation fields.
Research in the field of IST aims at supporting innovation and R&D. which suggests that the innovation
strategy in Tunisia, as among telecommunications operators Souifi, 2014, Amri, 2017), does not explicitly or
formally integrate the STS so that it can capitalize on the contributions of digital progress and contribute to
business performance and their competitiveness. These issues seem far from the Tunisian researchers’ interests
for the moment.

On the other hand, if we examine the most frequent occurrences of concepts in the research perspectives, we
notice that they take into account the technological evolution and the importance of integrating new
technologies in the structuring of scanning. But few types of researchers tried to deal with this issue to bring
out evidence allowing to identify the future tracks of researches. In addition, the ESS can now be done through
the web. This tool is allowed anticipating and taking advantage of relevant digital information to generate
knowledge and help informed decision making.
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