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Abstract. Complexity Theory allows to better understand how some
phenomena that surround us and are difficult to describe through traditional
approaches of a single scientific domain appear, evolve and adapt. These
phenomena have been called “complex systems”. The objective of this paper is to
analyse the research-development-innovation (RDI) system from the perspective
of complex systems. The features of a complex RDI system are identified. It is
argumented the importance of modelling RDI system for efficient management
and decision-making under uncertainty. Several modelling approaches are
reviewed with a view to setting the stage for proposing a comprehensive
conceptual representation of the RDI system. The inputs, activities and various
possible outputs, effects, and impact are described in details. Other possible
models such as the Triple Helix and X-type, Y-type RDI models are described
and their applicability is analysed. As a case study, a RDI system of the Republic
of Moldova is analysed and modelled. A set of recommended decisions is
presented together with a SWOT analysis.

Keywords: complex system, conceptual model, decision-making, methods of
modelling, Triple Helix model

443



Cujba and Filip, Journal of System and Management Sciences, Vol.12, 2022, No.1, pp.443-460

References

Allakhverdyan, A.G., & Agamova, N.S. (2008). Struktura naukovedeniya,
demografiya nauki i problema depopulyatsii rossiyskogo nauchnogo sotsiuma. [The
structure of science of science, demography of science and the problem of
depopulation of the Russian scientific society] (in Russian), Naukovedcheskiye
issledovaniya, 99-116. ISSN 2658-5405.

Barab&i, A.-L., Albert, R. (1999). Emergence of scaling in random networks,
Science, 286(5439), 509-512. DOI: https://doi.org/10.1126/science.286.5439.509

Berinato, S. (2016). Good charts: the HBR guide to making smarter, more
persuasive data visualization. Boston, Massachusetts: Harvard Business Review
Press, p.264. ISBN: 978-1-633690-70-7.

Buslenko, N.P. (1978). Modelirovaniye slozhnykh sistem [Complex systems
modeling] (in Russian), Moscow, Nauka, p.400.

Cujba, R. (2021). Organizarea si autoorganizarea sistemului de cercetare, dezvotlare
si inovare in Republica Moldova. Aspecte sinergetice [Organisation and self-
organisation of the research, development and innovation system in the Republic of
Moldova. Synergetic aspects] (in Romanian), Ph.D. Thesis, p.182, Chisinau, 47-50.

Etkowitz, H. (2003). Innovation in innovation: the Triple Heliz of university-
industry-government relations, Social Science Information, 42(3), 293-337. DOI:
https://doi.org/10.1177/05390184030423002.

Etzkowitz, H., Leydesdorff, L. (1998). The end less transition: a “Triple helix” of
university — industry — government relations. Minerva, No.36, 203-208.

Filip F.G., Leivisk&K. (2009). Large-Scale Complex Systems. Springer Handbook
of Automation. Springer Handbooks. Springer, Berlin, Heidelberg, 619-638. e-
ISBN 978-3-540-78831-7. DOI: https://doi.org/10.1007/978-3-540-78831-7_36.

Filip, F.G., Vasiliu, N. (2009). Modelul Elicei Triple si valorificarea rezultatelor
cercetarii prin inovare. Akademos, [Triple Helix model and valorization of research
outputs through innovation] (in Romanian), 3(14), 57-61. Available:
http://www.akademos.asm.md/files/Modelul%20elicei%20triple%20%C5%9Fi%20
valorificarea%20rezultatelor%20cercetarii%20prin%20inovare.pdf

Gaindric, C. (2017). Abordari sistemice in luarea deciziilor. [Systemic approaches
in decision making.] (in Romanian), Universitatea Academiei de Stiinte a Moldovei,
Chisinau, p.154. Available:
http://www.math.md/files/download/epublications/Gaindric_Abordari_sistemice_12
_06.pdf

458



Cujba and Filip, Journal of System and Management Sciences, Vol.12, 2022, No.1, pp.443-460

Heylighen, F. (2009). Complexity and Self-organization. Encyclopedia of Library
and Information Sciences, eds. M. J. Bates & M. N. Maack, 1215-1224. ISBN 978-
08493971-2-7. DOI: https://doi.org/10.1081/E-ELIS3

Ladyman, J., Lambert, J., Wiesner, K. (2013). What is a complex system? European
Journal for Phylosophy of Science. 3(1), 33-67. ISSN 1879-4920. DOI:
https://doi.org/10.1007/s13194-012-0056-8

Leydesdorf, L., Meyer, M. (2003). The Triple Helix of university-industry-
government relations. Scientometrics, 58(2), 191-203. ISSN 0138-9130. Available:
https://link.springer.com/content/pdf/10.1023/A:1026276308287.pdf

Malkov, S.U. (2009). Sotsial'naya samoorganizatsiya i istoricheskiy protsess:
Vozmozhnosti matematicheskogo modelirovaniya. [Social self-organization and
historical process. Posibilities of mathematical modeling] (in Russian). Moskow,
Book house “LIBROCOM?”, p.240. ISBN 978-5-397-00223-3.

Mandru, L., Begu, L.S. (2009). Optimizarea deciziilor in conditii de risc si
incertitudine. Meridian Ingineresc. [Optimisation of decisions in conditions of risk
of uncertainty] (in Romanian), No.2, 78-81. ISSN 1683-853X. Auvailable:
https://utm.md/meridian/2009/M1_2_2009/15_Mindru_L_Optimizarea.pdf

Mandl, Ch.E. (2019). “Decision and Forecast: The Cassandra Paradox”,
Management for Professionals. Managing Complexity in Social Systems, chapter 4,
31-38. Springer.

Nalimov, V. V. & Mul’chenko, Z. M. (1969). Naukometriya, izucheniye razvitiya
nauki kak informatsionnogo protsessa [Scientometrics, the Study of the
Development of Science as an Information Process] (in Russian). Moscow: Nauka.

Newman, M. E. J. (2011). Complex Systems: A Survey, American Journal of
Physics, 79, 800-810. DOI: https://doi.org/10.1119/1.3590372

Price, D. (1956). The exponential curve of science. Discovery. No.17.

Sawyer, R.K. (2005). Social emergence. Societies as Complex Systems. Cambridge
University ~ Press,  Cambridge. ISBN-13  978-0-521-60637-0. DOl:
https://doi.org/10.1177/0048393109334596

Stratan, A. (2013). Dezvoltarea inovationalda a stiintei in Republica Moldova:
probleme si solutii [Innovative development of science in the Republic of Moldova:
problems and solutions] (in Romanian). Intellectus. No.4, 70-75. ISSN 1810-7079.
Available:  http://www.agepi.gov.md/ro/intellectus/intellectus-4-2013/dezvoltarea-
inova%C5%A3ional%C4%83-%C5%9Ftiin% C5%A3ei-%C3%AEN-republica-
moldova-probleme-%C5%9Fi

cetdteni si societate [Science - a tool for ensuring equal opportunities for citizens

459



Cujba and Filip, Journal of System and Management Sciences, Vol.12, 2022, No.1, pp.443-460

and society] (in Romanian), Revista de Filozofie, Sociologie si Stiinte Politice.
3(163), 153-157. ISSN 1957-2294. Available:
https://ibn.idsi.md/sites/default/files/imag_file/Stiinta_instrument%20al%?20asigurar
11%20posibilitatilor%20egale%20pentru%20cetatenii%20in%?20societate.pdf

Turing, A. M. (1954). Solvable and Unsolvable Problems, Science News, 31, 3-4.
Zeng, A., Shen, Z., Zhou, J., Wu, J., Fan, Y., Wang, Y., Stanley, H. E. (2017). The
science of science: From the perspective of complex systems. Physics Reports. No

714-715, 1-73. ISSN 1873-6270. DOI:
https://doi.org/10.1016/j.physrep.2017.10.001

460



