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Abstract

Through this study, we propose an overview of twaatles of research on Strategic Environmental $tar{ESS)
and competitive intelligence (CI) in Tunisia. A pautar attention is given to Scientific and TectaiS€canning (STS) as
part of SES practices and as a strong support to B&Dity and trigger of innovation. The objediof this work is to fill
a gap faced by academic researchers interestesbuies related to this field of research. The dgaadi meta-analyses
within the literature review and retrospective g#gdcould be an obstacle to the cumulative natfitheoresearch and the
capitalization of actionable knowledge from theioas investigations.
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1. Introduction

Nowadays, thanks to advances in digital technolaggimely Big Data Data visualization and Artificial
Intelligence, the Environmental strategic scanramgl Competitive Intelligence (Cl) practices hasngjeal.
The digital transformation is allowing a faster @ss to a big amount of structured, semi-structaed
unstructured information. Big Data is a valuableowgce for decision-makers aiming to improve tk#iategic
positioning, whether locally, regionally or intetimmally Analytical Business Intelligence and Al

Software, coupled with data visualization is albbltothat can facilitate access to strategic infdimmaand its
deployment for competitiveness and innovation pseso

Because of the digital gap, and the abundance fofnmation with a high risk of perceived environmeint
uncertainty, developing countries, such as Tunisiay not benefit equitably from the opportunitiéieed by
the technology progress. An overview of the litera of this field of research could be relevanmtyerifying
such a proposition.

We frequently see researchers conducting reseasddbon exploratory approaches, claiming, oftemuglso
that the phenomenon being studied is new. Howéneefdct is that previous researches are neithécigutly
visible nor well enough documented to allow progrés confirmatory research. The perceived breathis
research dynamic could suggest that ESS and Cl matveucceeded in establishing themselves in Tagisia
strong axis for improving the competitiveness ohibian products. The commonly shared observatidghas
local research has been eroded and there is nod@mmous community capable of offering practitioreers
serious alternative to the recipes of experts fedsewhere. Authors (Souifi, 2014; Amri, 2017), skedvthat
STIS as a continuation of the Library Informatiogstém (LIS), is disjointed from R&D practices and
innovation as recommended by Jakobiak (1992).

Our project of mapping the research in the fieldS&S, aims at identifying the research directiaongach
domain of this field during two decades to verifyr proposition about the supposed digital gap enfibld of
SES in Tunisia. The following underlying researciestion is:

What are the dominant issues approached by thesibmniesearchers in the multidisciplinary fieldS&S?

In order to provide some answers to these assungtiowe will proceed as follows:
We define the two key concepts of our frameworkentlve draw up a retrospective of the research ghdyi
by Tunisian authors since 1996 in the proceedinfjgswo specialized international symposiums STSI
(Scientific and Technological Strategic Intelligehcand ISEI (Information Systems and Economic
Intelligence). This database is used to analyzesitvation of ESS and CI research in Tunisia, basedhe
recurrent problems and future paths of researchtiitkl by academics. The classification of theesrshes
identified within the framework of this retrospesti study, according to their disciplinary anchorage
intended to enable a mapping to be drawn up. ltpedvide better visualization of the orientaticansd social
concerns of researchers in this field and, evelytualharmonious representation that can give nmegta what
is being done to date. The possible emergence ddrdéing interdisciplinary axes would be a relevant
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contribution to this work. These preliminary exg@tory results, based on content analyses, willaber the
subject of expert consultation for validation.

2. Key concepts

2.1. The perceived Environment uncertainty

Uncertainty may correspond to situations of infotiora overload, insufficient information availabler o
ambiguity. In this case, leaders are supposeddptadformational behavior to fill their informatiogaps.

The informational behavior consists of scanning Hweirces of change, to collect process and exploit
information that can help them to make their envinent intelligible:

Information is useful for reducing uncertainty iaaision-making'(Pateyron E, 1998: 19t helps to reduce
the ignorance and ambiguity that often surroundsdiécision-making process. It is the trigger obinfational
behavior and ESS at the micro-economic level aadtacro-economic level.

The abundance of information that characterizesdtial era, combined with the limit of human atien,
may be a source of uncertainty as well as incorapksts of information in the decision-making proceBsis
issues, has been largely discussed by researahittimg 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 iflestratégique” that includes the different fée€ef scanning:
technological, competitive, societal...

We retain as definition that of Aaker (1983), whamgoses the concept of ESS as a contribution based
information system of a team of trackers, who ablieformation that meets the needs of decisionarak
ESS is also a practice of scanning immediate ang-fan data at a micro-economic level which is aered
a valuable external information system of the comypdhe most relevant information for strategic idien-
making is not the structured information producgdriternal units but the "weak signal” type (Ansdfl975)
which alerts on ruptures or changes that can genéneeats or opportunities for a company. As AguiF.
(1967) pointed out, it is these "bits" of infornmati that reach decision-makers through differentnokés,
especially oral communication, that is of value $trategic action. Such information used to beeyith on the
research ground be, Nowadays, found across thal s@tivorks. Competitive Intelligence (Cl), as pafrSES
practices, concerned with the macro-economic laieis to protect the national heritage and its jmtion at
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The international level. As part of a digital ségy, it could capitalize on the progress made @ ftald to

allow and promote access by entrepreneurs to irgtbom and knowledge useful for their business

Sustainability. German economic patriotism and dapsense of the primacy of the national interaselmade
these two countries leaders in robotics and low Al.

2.3. Scientific and Technical information as source ofrinovation

Information is the content of message apt to triggene actionJ.de ROSNAY, 1975, p.168hence, attention
is refocused on the conditions that enable it tkarsense, and to provide a useful interpretatiomiio
appropriate action, Amabile and Caron-Fasan (2008 information is submitted to a group of manage
who collectively give them meaning and generateskadge.

These are stored in a database and distribute@mnabers of the organization. Therefore, we notited t
knowledge is the intermediary between Scanningiamalvation, that means the collected informatiaotigh
the scanning process, is transformed into usefok@dge for innovation (Chouk 2007)

STl is specialized information that brings togethkithe information produced by research and rssogsfor
scientific activity as well as for industryl. Thepeession “specialized information” is sometimedisn
synonymt All the information produced by research referseientific and technical information, as defined by
the official NASA’s website. it covers all sciefitiand technical sectors and comes in many forsnpager,
abstract, journal article, presentation, etc. tmattains and delivers the results (the analysdébeotlata, facts,
and resulting conclusions) of basic and applieeérgdic, technical and related engineering reseant
development. TSI are mainly used in the establistinoé a state of the art, in the context of tecbggl
scanning, TSI feeds the information system appiethe scientific, technical, technological and mmmic
environment which allows the company to scan itsrgiic, technical and technological environment.

2.4. Scientific and technical Scanning as external infanation system

Since the work of Jacobiak (1999), Scientific drathnical or Technological Scanning (STS) assotiate
with R&D and thus with industrial innovation, hagotved in several directions according to the gibeary
anchoring of the research laboratories. All thed®tatories consider information as the fundameeturce:
engineers in R&D structures in the industry, resiears in information sciences, researchers in nemagt
sciences (management of intangible resources)camguter scientists.

The huge amount of information is not valuable lwwgimpanies can extract useful information fronitits up

to human intelligence to clarify and give sensehis information. Information processing is thepstehich
data and information are brought to the state afwkedge through a systematic process of evaluation,
interpretation and synthesis. The purpose of tieis i to filter the information to keep only thatelevant and
appropriate; in concrete terms, that offers an dda@due in the decision-making process.

!information scientifique et technique (IST) | Elhssjarchive, surwww.enssib.fr
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Information processing involves the acquisitiortareling, organization, retrieval, display, and dienation
of information. From a cognitive perspective, imf@tion processing theories focus on how peopttend to
environmental events, encode information to benkediand relate it to knowledge in memory, store new
knowledge in memory, and retrieve it as needed &ck1996).

2.5.From humain to Artificial intelligence and data visualization

Simon (1960) refers to intelligence, the phaseatiecting all possible information about the compamd its
environment that would help to reduce uncertaimyg aeal with complexity. At present, intelligence i
increasingly solicited in all its forms: collectiugtelligence, emotional intelligence, and artiicintelligence.

A more elaborate definition characterizes Al, asystem's ability to correctly interpret externatal to learn
from such data, and to use those learning to aehgpecific goals and tasks through flexible adaptat
(Andreas K; Michael H. 2019). Computer science aedeers define Al research as the study of "infetit
agents": any device that perceives its environraaut takes actions that maximize its chance of sistalty
achieving its goals (Poole, Mackworth & Goebel, 899

Al, as a simulation of human intelligence whichdistinguished by its computing power, liberates hom
from algorithmic tasks by submitting a packet ofade them. The merit of Al would, therefore, be ability

to overcome the limitations of human attentionracking and mapping sources. It provides the momniith

information to which the traditional way of formtileg the search equations would not have providegss.

Datavisulaisation is a technique adapted to Bigalatd an advanced form of scientometrics whiclait gf

the bibliometrics. All three have the purpose afidging, processing and representing the information
contained in scientific and technical publicatioAs.result, which relate to scientific and techhioéormation.
Data visualization is the visual and interactivpleration and graphic representation of datanyfsize, type
(structured and unstructured) (Jack G. Zheng 20THe purposes of visualizing data are multifolthging
from general comprehension and understandingleds, supporting information behaviors (analysid
decision support, information seeking, browsingyigation). Data visualization allows trackers todihidden
data patterns and how they are handled.

Our research aims to verify if Tunisian researcheithe field of ESS are taking in consideratioa grogress
achieved in information processing devises. Oujeataaims to identify the research directions inkedomain
of this field during two decades.

The research objects, which differ, depending enathjectives and the scanning and CI practicesarzay/zed
from the perspective of the researcher's discipline

1. The industrial engineer would be attentivéhtranslation of innovation throughout the

Technological and scientific scanning process;
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2. Information science specialists would payipaldr attention to the sources and channels ofiméation
transmission;

3. Managers would focus on one or other dimensfdheir discipline: the organizational and man&je
dimension or the artefactual dimension;

4. Computer specialists would focus on the engingexnd actuarial aspect (data analysis, desigh, an
modeling of information systems).

Our research is particularly interested in ESSitmihtegration into research issues in the 8&ladicollected.
The present mapping summarizes the occurrencesmisvadefining ESS, which will allow us to identifyem
in the corpus of the treated problems.

-
Scientific and Technical
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Scientific and Technical R —— . T -
2 5 Competitive intelligence ~ Weak signals ———_
Information Processing Environmental Scanning —_————— 0
Technologies SRS
Scientific and Technical g e
Strategic Environmental Websites )
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~mermaton Jraciing .~ 5

Uncertainty |
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Humain Intelligence Processing Network

Information Processing | )
Artificel Intelligence Processing > 9 | Structure K Platform

Device

System

Figure 1: cartography of the Main perception of SBSractitioners

3. The Tunisian context

Tunisia is a country considered to be in the preagsdevelopment and eternal political and economic
transition.

This situation is likely to generate a high levélperceived environmental uncertainty. But the ustabf
consumers and providers of free digital data, ok¢hleft behind by the data industry, does notwatloese
countries to take full advantage of the opportesitthat the global superpowers GAFAM (Google, Apple
Facebook, Amazon Microsoft) and BATX (Baidu, Ali &g Tencent, and Xiaomi) have capitalized on their
favor thanks to their visionary dimension. Europef to a lesser degree, is also failing with thellC3N
(Commissions Nationales de I' Informatique et Liépto emerge a European data industry (L. Alexandr
(2017), while the reduction of perceived environtaémincertainty in a globalized world no longer rsse
possible today without a strategy in the data itrgus

The limit of human attention that is too much sitdid nowadays, faced with the multiplicity of dataurces,
makes the use of digital technologies unavoidathle:media (images, videos, audio, podcasts, sowdlia,
such as Facebook, Twitter, YouTube, Instagram)Jipund private clouds, the Web, 10T, traditionalda
modern databases. Without information literacylskénvironmental uncertainty is bound to increase.
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In this context, we want to address what does rekea the Tunisian context reveal about ESS and ClI
practices? Are there at the level of public insiitus and/or at the level of enterprises a comnmaf these
sources and/or an awareness of the stakes of dblgossder-use of digital technologies?

Based on a mapping of ESS & ClI research in Tuniggawill design the questionnaire that we will
administrate to researchers/experts identifiedutjihocontent analysis. The Delphi method that véllused
recommends not going beyond 18 experts (Paliwd@83,Icited by Okoli & Pawlowski, 2004).

However, we will ensure that the four disciplinesntioned above are represented in proportion tedheme
of research published and identified during theteohanalysis stage.

VSST CERAG

IRIT

SIE
MIRACL

———) Computer Science Management

Ml Lo il
UREMO- IMEC

Namgyuniversity / Environmental Strategic

Scanning

Information ISD
and Documentation Science | ~——

CRRM
Industrial Engineering |
AlX university

Figure 2: Cartography of research units within ttisciplines interested in ESS

4. Method of data collection

In the exploration process, the data collected cofmem papers published at the ISEI conferencegrsap
published at the STSI seminar, scientific journalsg theses, taking into account the followingecidt: the
Tunisian nationality of the authors, their affilais to Tunisian research laboratories, and emgrigisues
from the Tunisian context.

However, the database collected is the result dividual research that cannot claim to be exhaestiv
Moreover, we were confronted with the absence andiadequacy of certain data. First of all, the
unavailability of all papers published at the ISBH STSI conference, which were limited to onlyrfeditions

of the ISEI, namely the editions of the years 200809, 2010, 2012, and only five editions of theSET
seminar, namely the editions of the years 199882R001, 2004, 2007, and 2010. Secondly, the absafre
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Database of defended theses. Our collection wasdtssiely on the theses available at the univelibitgry of
the business school (ESCT) of Manouba Universityirfall, we were able to obtain 85 referencesfriour
sources, i.e.: ISEl, STSI, scientific journals,sbe

Number of papers by sources

ISEl STSI SCIENTIFICJOURNAL PHD AND MASTER VARIOUS
THESIS

Figure 3: Reference Number by source

The discrepancy in the number of references celtebly the source is not due to chance, it can ptaieed
first of all by the availability and accessibilibf the data as mentioned above, and by the nafure source.
For example, the highest number of publicationfectdd is that of the ISEI conferences (30 puhlices), this
can be explained first by the geographical locatiérthis conference: Tunisia, which encourages Jiani
researchers to participate and publish, then bytimeber of editions carried out: the conferendae iss eighth
edition, and finally by the broad spectrum of thenference, which covers several fields, which gives
researchers from different disciplines the oppatyuio participate.

On the other hand, the STSI seminar research ardmded strictly on strategic, scientific and técdin
intelligence. Notably, STSI is a conference thas mever been held in Tunisia, it is often held tat i
headquarters in Toulouse, and it has been held mnééorocco, which explains the dominance of French
publications and the small number of Tunisian mations.

4.Articles by field

By collecting primary data subject to automaticqassing using NVIVO 11 plus out of the 85 reference
collected, we were able to distribute them overdtfaeeas mentioned above in the mapping, namely:
management, computer science, industrial engingesimd information and documentation sciencese Th
following figure shows this distribution:
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Number of papers per field

—~p_—0

MANAGEMENT COMPUTER SCIENCE INFORMATION AND INDUSTRIALENGINEERING
DOCUMENTATION
SCIENCES

Figure 4: Distribution of papers by research area

The field of management accounts for the largestbar of articles 62 articles, while the field ofdrmation
science and industrial engineering has only ondigatlon each. This leads us to note that the rfreguently
treated research areas focus essentially on prebietated to strategic intelligence, which inclydasiong
others, business intelligence, marketing intellggnetc. It is in this perspective that we havesddbr the

analysis of the most frequent occurrences of casdepidentify the most addressed issues and trs aoiied
research perspectives.

5. The most frequent occurrences of concepts

We submitted a text corpus to Nvivo 11 plus sofavand defined nodes to sort and eliminate
redundancies, to identify the most frequent corxepthe problems and research perspectives of the
articles found. The interest of the word cloudodé able to visualize the lexical scope and thetmo
frequent terms.

The following cartographies allow a visual repréagan of the most cited keywords in the search
problems according to the different sources:
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Figure 5: Cartography of research issues (ISEI)

Among the keywords most cited in the research sslealt with in the articles published by the ISEI
conferences, we found: watch, information, knowkdgchnology scanning, competitiveness, compatitio
These words are mainly related to the field of ngemaent. Other keywords refer to the problems of the
practice of scanning such as process, practicst, flactors. As a result, the issues most frequetghlt with,
relate to ESS as determinants and success factothef competitiveness of companies in differentterts
affected by globalization. The knowledge that ressfdlom scanning practices also seems to be anrtengo

concern of researchers. This is understandableusedanowledge management is considered an exteasion
economic scanning and economic intelligence.
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Figure 6: Cartography of research issues (STST)

The keywords most frequently cited in the reseanmablems dealt with during STSI seminars are oe@nt
towards the management field. This can be explamedhe less general and more specific aspect ®f th
colloquium, which is specifically dedicated to STSgtientific and Technical scanning. The problemstmo
frequently addressed are distributed as we carnstee cloud around the central notion of the syst&he
lexical field includes frequent notions such aglilgence, approach, modeling, method, and primiResearch
problems related to the implementation of strategielligence systems seem to be central to thisnsic
community.
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Figure 7: Cartography of research issues (Scienatirnal)

The most frequent keywords in the research prohlemsntioned in scientific journals are broader,
covering several fields: computer science, manageniehe problems dealt with are not only related to
strategic intelligence but also technological iigeihce. The articles in scientific journals seengbd beyond
the issue of success factors, and determinantod gcanning practice, to focus more and more en th
scanning modé¢kamoun-Chouk, S. 2009)"Alert mode" that is recommended by experts asteal success
factor of ESS practices and “Command mode” whiategh't allow the institutionalization of the ESS
practices. Digital devices and technologies deplaj@ring the implementation of the scanning systeenalso
present in the identified published papers.
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Figure 8: Cartography of research issues (Ph.Dnzaster thesis)

Most of the seventeen master’s and Ph.D. thesiseldn the framework of this preliminary study Hrese
available at the Tunisian Business Schools, se fitot surprising that the keywords are limitedhe field of
management. The research problems related to ESfemost dealt with in the Ph.D. and master shesi

6. Research perspectives

The analysis of the corpora found in the variouskaavas done manually, given the relatively limitagnber
of corpora. Our reading of the passages relatingetspectives reveals a weak tendency to dealpsithlems
related to the integration of scanning in strategicdecision-making information systems and théngknto
account of technical progress. Only one articleuncorpus deals with this subject and plans téugiher. Big
data offers an opportunity to watch and Bl spesiglio use semi-structured and unstructured dataatle the
most relevant for anticipation. Al and data vissation for its part enables faster processing ofeiasingly
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 aftere&raction of the most frequent occurrence of cpreee
have been able to identify the most common themé#éseai research issues. To better understand thetiewvo
of the research issues, we have designed a timglthehe help of the website Frisechronos. Thigeline
illustrates the most frequently discussed themes two consecutive periods; the first period isnsetn 1997
and 2007 and the second period is between 2002@id

The first period underlines an emerging interestha concept of Environmental scanning, and scannin
practices, a long-standing research trend sinceitireeering work of Aguilar (1967). With the evtan of
digital technologies, issues have taken a techmmdbgprientation such as inter-organizational matfs
devices (Kamoun-Chouk, S. (2008) and the integnatibComputer Supported Cooperative Work to support
ESS practices (Kamoun-Chouk, S., 2014). Researchinces to follow the same topics, but since the
emergence of big data, we have noted that sevesahrch projects have integrated these conceptshiair
research issues. Big Data analytic and Big datdesfies use, (Amri, A., 2017), Community managesense
giver i.e. influencer of the e-reputation of youstgrtups (Gabani, W.2017) are some examples oé thew
topics. Therefore, and although these new emerdgjiregtions progress still at a slower pace thanglobal
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trend. We notice that until now, we have not foamy research that introduces artificial intelligennto the
practice of Strategic scanning.

Artificial intelligence could be an interesting easch track for researchers in the field. Therefaithough
research continues to progress, it is still abavel pace than the global trend.

8. Conclusion

Let us recall at the end of this research work thatstarted with the objective of making a maphwitte
research in the field of ESS, aims at identifyihg tesearch directions in each domain of this fikldng two
decades. Faced with a lack of traceability ofagesh in this field, researchers tend, throughr theblications,

to fall back on the perceived ease of exploratippreaches. Our contribution was essentially at lgngl.
Thanks to the collection of primary data, subjecatitomatic processing using NVIVO 11 plus outhsf 85
references collected (see appendix), we were abiistribute the publications over 4 research amasely:
management, computer science, industrial engingedand information and documentation science. And t
highlight the most frequent occurrences of concepessubmitted to the Nvivo 11 plus software a osrpf
text and defined nodes to sort and eliminate redoo@s, to identify the most frequent conceptshia t
problems and research perspectives of the artfol@sd. Our preliminary results show that the resledan
Tunisia focuses mainly on the determinants of ssxed the implementation of the scanning and that t
practice of the scanning is mostly occasional. Ve see that decision-makers always adopt the stganni
command mode and not the alert mode, and we cargeftite, conclude that the practice of scanningots
always part of the company's culture.

The managerial orientation of the articles we waée to collect and the low number of publicatiamghe
field of documentary in Tunisia did not allow usftod publications on subjects that include keyveorBig
Data, bibliometrics, data visualization and Al fpublications in information and documentation field
Research in the field of IST aims at supportingowation and R&D. which suggests that the innovation
strategy in Tunisia, as among telecommunicatioresaiprs Souifi, 2014, Amri, 2017), does not exgicor
formally integrate the STS so that it can capialon the contributions of digital progress andticbute to
business performance and their competitivenessseTissues seem far from the Tunisian researcheesests
for the moment.

On the other hand, if we examine the most freqoentirrences of concepts in the research perspective
notice that they take into account the technoldgeeolution and the importance of integrating new
technologies in the structuring of scanning. But tgpes of researchers tried to deal with thisastubring
out evidence allowing to identify the future tracksresearches. In addition, the ESS can now be ttmough
the web. This tool is allowed anticipating and tekiadvantage of relevant digital information to gexe
knowledge and help informed decision making.
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