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Technological forecasting as a prerequisite
for successful country specialisation

Abstract. The article presents the results of the study showing how poor technological forecasting affects the determination of
national economic development strategies. To accurately capture and neutralise negative effects of technological forecasting (TF),
the author analyses it and reveals its complex multi-component and «foresighting» nature. The object of TF - the technological
environment - is studied as a self-organising system which provides an optimal strategy for its controlled development. Such
development should be based on «smart» diversification of scientific and technological potential, as well as on complex
prognostic activity. Taking into account the need to support this strategy and the specifics of TF, the author identifies potential
adverse effects of TF and proposes methodological recommendations for their neutralisation.
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MipoxxkoBa C. B.

kaHauaaT dinocotCbKMX HayK, CTapLUMin HAyKOBUIA CNIBPOBITHUK,

MiBaeHHo-3axigHnn gep>xaBHuin yHiBepcuTeT, Kypcbk, Pociicbka Pegepauis

TexHonoriyHe NPOrHo3yBaHHS SIK yMOBa yChiLLHOI KpaiHOBOI cnewianisawii

AHoTauis. Y cTaTTi npeacTaBneHo AOCNioKEHHS HeponikiB TeXHoNoriYHoro nporHo3dysaHHs (TT1), ski HeraTMBHO BNMBaOTb Ha
BM3Ha4YeHHs KpaiHOBOI cneLianisadi, a TakoXx 3anponoHOBaHO METOA0SOriYHI peKoMeHaawii LLoao ix HerTpanisadii. 3 MeTo TOYHOT
chikcauii HeratuBHNx edpekTiB T 6yno NpoBedeHO aHani3 LpOoro siBuLa Ta BUSBNEHO Oro KOMMIEKCHUIN, 6araTOKOMMOHEHTHNI
xapakTtep. Ha nigctasi aHanisy 3 noauuin cuctem o6’ekta TI1, WO caMOOpraHisytoTbCs, a caMe TEXHOSON4YHOro cepenoBuLLa,
BMAINEHO ONTUManbHy CTpaTerilo MOro pPerynboBaHOro PO3BUTKY, siKa MOBMHHA CMMPATUCA Ha «PO3yMHY» OunBepcudikaLiio
HayKOBO-TEXHOSOr4YHOro noTeHujiany.

Knio4oBi cnosa: TexHOMoriYHe NPorHo3yBaHHS; hopcanT; cTpaTeria pO3BUTKY HaLiOHaNbHOI EKOHOMIKM; PU3NKW iIHHOBALiIIHOMO
PO3BUTKY; «pO3yMHa» anBepcudikaLis HayKoBO-TEXHOMOMYHOro noTeHujiany.

Mupoxkosa C. B.

KaHangaT hunocoCcKux HayK, CTapLUniA Hay4HbIA COTPYLHUK,

lOro-3anapgHbIi rocynapcTBeHHbI yHuBepcuteT, Kypck, Pocculickas depepauusi

TexHonorn4yeckoe NPorHo3MpoBaHne Kak yc/ioBue ycnewHon CTpaHoBON cneuuanusauum

AHHOTaumsa. B ctatbe npefcTasneHbl pesynsraTbl UCCNE[oBaHNS HEQOCTATKOB TEXHONOrM4eckoro nporHoauposanus (TT1),
HeraTMBHO BAMSAIOLLMX Ha OMnpefdesieHne CTPaHOBOW cneuuanisaumun; NpeanoXxeHbl MeETO4oNOrMY4ecKne pekoMeHgaumm no nx
HenTpanm3auyn. C uenblo ToYHOU dukcauun HeratuBHbIX addekToB Tl NpoBefeH aHann3 gaHHoro sieneHust. BoisiBneH ero
KOMMJIEKCHBIN, MHOFOKOMMOHEHTHbIN XapakTep. Ha ocHoBaHuM aHanusa ¢ no3uuuii TEOPUM CamMOOPraHM3YIOLLUXCA CUCTEM
obbekTa Tl - TEXHONOrMYeCcKon cpeppl - BblgeneHa onTMManbHas cTpaterms eé perynmpyemoro pasButiisl, KoTopas AoShKHa
onMpaTbCs Ha «yMHY0» AVBEPCUMUKALMIO HAy4HO-TEXHOMOMMYECKOro noTeHumana.

KnioueBble cnoBa: TEXHOMNOMMYECKOE NMPOrHO3MpoBaHue; opcainT; cTpaTerns pasBUTUSA HaLMOHANbHONW 3KOHOMUKU; PUCKM
WHHOBALMOHHOMO PasBUTUS; «yMHas» ansepcudrKaumsa Hay4HO-TEXHONOMMYeCKoro noTeHumana.

1. Introduction

Today economy at all levels (global, regional and national)
is saturated with crisis phenomena. Such phenomena create
opportunities for transformation of the existing system of in-
ternational division of labour. Under the circumstances, exten-
sive growth becomes an inefficient strategy of country deve-
lopment, whereas intensive growth, based on innovation, as-
sociates with various risks and thus requires an efficient sys-
tem of technological forecasting (TF). The creation of such a
system presupposes identification of weaknesses and possi-
ble negative effects of the contemporary TF and elaboration of
methodological principles for their neutralisation.

2. Brief Literature Review

International specialisation and technological develop-
ment. Works on the peculiarities of country/region spe-
cialisation, the ones, for example, written by M. Gryczka
(2010) [8], J. Hardy (2007) [9], J. Simonen, R. Svento and
A. Juutinen (2015) [17], differ in research perspectives, how-
ever all the authors mentioned above have common interest
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in the innovation-based and hi-tech industries as engines of
national economic development increasing competitiveness
on the global market.

The strategy of specialisation. The question of speciali-
sation for a country choosing innovative development has
no unambiguous answer. The strategy of broad specialisa-
tion may be supported by those who appeal either to the
benefits of association of complementary and neighbouring
types of production and industrial sectors (Jacobs, 1969)
[10], or to national security and national interests (Kokoshin,
2014) [11]. The creed, formulated in M. Porter’s works, in
contrast, points out the potential of a «unique competitive
position» (Porter, 2005) [16, 413], and the results of N. Doi’s
empirical studies, for example, show that diversification of
R&D economic activities is not quite productive (Doi, 1985)
[7]. Recent years have seen the justification of the concept
of «smart specialisation», in particular in (Simonen, Svento
and Juutinen, 2015) [17]. According to this strategy, prefe-
rential development of several leading industries must be
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supplemented by the development of several smaller and/or
locally important industries.

Technological forecasting. Sophistication of scientific and
technological development and a reduction in the technolo-
gical cycle, associated with intense competition on the global
markets, stimulate development of new methods and forms
of TF, which are studied in different aspects (the United Na-
tions Industrial Development Organisation (UNIDO, 2005) [19];
Dahl Andersen, Andersen, Park and Cagnin, 2014 [6]; Coates
et al., 2001 [4]; the National Research Council of the Natio-
nal Academies (NRC, 2009). However, weaknesses of TF, as
well as its possible negative effects on country specialisation
and a possibility to minimise them, are still insufficiently re-
searched. Furthermore, there is a problem of multiple defini-
tions of TF (NRC, 2009; Coates et al., 2001), which puts into
question the relevance of methodological principles proposed
by different researchers.

3. The purpose of this paper is to identify negative effects
of TF on the success of national development strategies and
work out methodological requirements helping to neutralise or
minimise such effects.

4. Methodology and Theoretical Foundations

The research is based on the author’s terminological
and methodological solutions, including the specification
of different types of anticipatory activities such as predic-
ting, forecasting, futurological researches, futures studies
and foresight (Pirozhkova, 2015, 2016; Arshinov et al., 2015)
[18; 14; 2]. As the drawbacks of certain activities can be
identified only in relation to the tasks they help to carry out,
the author used synergetics to determine the country spe-
cialisation strategy optimal in its technological environment.

5. Results

The research shows that the modern TF structure com-
prises cognitive, projective, reflective amd socio-technologi-
cal components. TF can thus be characterised as a complex
future anticipation activity known as foresight (Arshinov, 2015)
[2]. The definition introduced by G. Louie et al. (NRC, 2009,
p. xvi), based on E. Jantsch and J. Martino, reflects a com-
mon understanding rather than the actual practice of TF. The
analysis of several projects carried out in the past decades
and qualified as TF (UNIDO, 2005; Dahl Andersen, Andersen,
Park, & Cagnin, 2014; Coates et al., 2001) shows the irrele-
vance of this definition. The practice of TF includes not on-
ly scientific prediction, modelling and probabilistic descrip-
tions, but also construction of perspectives, reflection on
them, planning and socio-technological components. Unlike
the umbrella-type definition by V. Coates et al. (Coates et al.,
2001) [4, 11] - «anticipation of technological change», the de-
finition proposed in the paper reveals the internal structure of
such anticipation and therefore allows to accurately determine
the sources of negative effects of TF.

The research shows complex TF to be useful for mana-
ging the problems of the development of a technological envi-
ronment and determines the optimal strategy of specialisation
most adequate to its system dynamics. Technological envi-
ronments demonstrate the effects characteristic of self-deve-
loping systems, therefore system dynamics can be described
by a system of indicators and a sum of constant relations bet-
ween them only for a limited period of time, i.e. short and me-
dium-term horizons. In the long term the system goes through
periods of dynamic chaos, when the macro-level of hierarchi-
cal organisation of the technological environment restructures
(Arshinov et al., 2015) [2].

Restructuring is a period of instability, when a system is
determined by different factors, including wild cards - unlike-
ly, but potentially extremely important events. So the choice
of a development strategy requires a realistic view of the
short- and medium-term conditions and, at the same time,
the anticipation of factors like wild cards. It is also extreme-
ly important that during the periods of restructuring and in-
stability we can influence the system, increasing its suscep-
tibility to a certain wild card. In this way, we can make a de-
sirable path of the system’s evolution more probable, which
is why projective and socio-technological components of TF
are necessary.
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When a country is involved in competitive struggle, the
priorities of its innovative development should depend on wild
cards, since they can provide important competitive advan-
tages. Yet, working with wild cards is a venture process which
cannot be reduced even to adaptive forecasting (Belyaeva,
& Kozeva, 2016) [3], while social and economic sustainability
requires to follow well-established trends, in other words, to
use secure sources of development. The model of smart spe-
cialisation (SS) allows to overcome this contradiction. SS may
combine intensive development of:

1) assured successful areas of scientific and technological
progress;

2) areas of probable economic efficiency or areas associated
with non-economic factors of stability, e.g. social, environ-
mental, etc.;

3) areas opening great opportunities with slim or little-known
probability.

Such diversification of scientific and technological poten-
tial, limited by country specifics (because TF needs a reflec-
tive component), is in the same time diversification of innova-
tive development risks. Such diversification can also be called
«smart».

Taking into account the specifics of dynamics of techno-
logical environment and the concept of «<smart» diversification
of scientific and technological potential as the most adequate
strategy of innovative development, we find some imbalan-
ces related to modern TF and caused by the predominance of
one of its components/methods over the others impacting the
country’s specialisation: 1) the dominant focus on medium-
term regional and/or global trends, and disregard of potential-
ly economically efficient and socially important areas; 2) de-
velopment scenarios without complete fixation of productive
conditions; 3) the narrow - disciplinary, institutional, sectoral -
character of TF, such TF usually produces an inadequate pic-
ture of possible diversification of the scientific and technolo-
gical potential; 4) the lack of reflection, including humanitarian
assessment of forecasts and scenarios, consideration of cul-
tural and ideological factors which impact the economic acti-
vity (Podgorny, 2011) [15]; 5) the predominance of the epis-
temic over the reflective and the projective components turns
TF into an ill-controlled factor of the technological environ-
ment. The table 1 summarises the analysis of current TF prac-
tices in six selected countries makes it is clear that no national
TF is free from shortcomings. In the case of strong economies
(e.g. the USA), effects of TF’s imbalances are minimum, how-
ever, developing and transitional economies (Brazil or Russia)
are more sensitive to them. Despite the current relative pros-
perity, Japan and South Korea are in the risk group. Reten-
tion of their economic health needs further development of TF
methods and organisational forms.

The following methodological requirements make it pos-
sible to neutralise or minimise the negative effects described
above:

1) to combine identifying trends and wild cards with analy-
sing of socially important areas of technological develop-
ment;

2) to analyse promising areas of scientific and technological
development in a wider context of resource, financial, hu-
man, etc. potential of the country;

3) to use system analysis, to link several sectoral foresights
with each other and with the national one and to consider
national technological potential in the regional and global
context, therefore to use interdisciplinary and inter-institu-
tional approaches;

4) to carry out humanitarian assessment and public discus-
sion of scenarios and assumptions;

5) to explicate planning and projective components of TF as
its special components (and stages).

Among the six national practices of TF analysed du-
ring the investigation the German TF is the one most in ac-
cord with the proposed requirements. At the same time, the
German TF, indicating the importance of reflexive compo-
nents and social context analysis in technological develop-
ment, is fraught with danger of excessive attention to the
current needs of society. This trend, associated with the
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Tab. 1: Practice of technological forecasting (TF) in selected countries

Source: Compiled by the author using data from the following sources: *For all countries, except the USA, uses data from 2012 (Cornell
University, INSEAD, & WIPO, 2016), **Global Innovation Index (Cornell University, INSEAD, & WIPO, 2016), *** Global Competitiveness
Index (The World Economic Forum [WEF], 2016).

technologisation of the TF itself, is contrary to the interests
of long-term innovative development.

6. Conclusions

The study shows that today’s TF is a complex activity, re-
sponding to the goals of managing the development of tech-
nological environment, in particular to the goals of «smart» di-
versification of scientific and technological potential. «Smart»

diversification allows combining minimisation of risks with
maintenance of high competitiveness on the global markets
and socio-economic sustainability. Imbalances between dif-
ferent components of TF and within each of them give rise to
negative effects for specialisation and should be eliminated
by the implementation of methodological requirements sug-
gested in the article.
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