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The reviews of scientific economic literature show growing complexity of interrelationships
between subject areas and discord among different types of publications, registered editions and subject
classifications. In this context, the need to comprehend the digitalization trends is becoming more
and more acute. This paper presents the results of bibliometric analysis of more than one and half
million publications indexed in the electronic bibliographic EconLit database in terms of digital and
industrial aspects and interrelation between them. The records, in which the title contains the terms
“digital” or “digitization”, “online”, “smart”, “mobile”, “internet”, “computer” or “computing”,
“telecommunication” and “software” were attributed to the “digital aspect”. The publications of
“industrial aspect” belong to 37 JEL micro categories of four-meso categories with the title of “Industry
Studies” (L6 Manufacturing; L7 Primary Products and Construction; L8 Services; L9 Transportation
and Utilities). The paper contains a set of indicators for assessment of the digitalization degree of
publications reflected in EconLit in 1991—2020. These indicators help to discover the “points of growth”
at the intersections of digital and industrial aspects in the research object and subject framework. The
presented results showed that the world economic literature continues to pay more attention to the
problems and methods of digitalization. Analysis of publication activity by sub-periods of 1991—-2020
helped to single out four terms (“online”, “digital”, “smart”, “mobile”) with a pronounced increase in
activity. Examples of some notable publications illustrate the most interesting trends. The highest values
of “digitalization rates” are in the category L63 Microelectronics, computers, communications. The
digitalization rates above average are in L8 Service, where the leader is L86 Information and Internet
Services; Computer Software. L7 Primary Products and Construction is only making first steps towards
digitalization. The thoughts about future research developments conclude the main section of the
article.
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2 AHO «MHCTUTYT NpuKIaaHbIX MPOEKTOB>,
MockBa, Poccuiickas denepaums

M3yyeHne HayyHOIl 5KOHOMUYECKON JUTEpPATYpbl MOKA3bIBAET PACTYIILYIO CJIOXHOCTb B3au-
MOCBSI3€i1 MeXy MpeAMEeTHbBIMU O0JACTIMU U OTCYTCTBUE HEOOXOAMMON COTJIaCOBAHHOCTU MEXIY
pPa3IUYHBIMU TUNIAMU NyOJUKALIMiA, 3apETUCTPUPOBAHHBIMU U3IAHUSIMU U MPEAMETHBIMU KJIaCCU-
dukanusamu. Ha aTom poHe cTaHOBUTCS BCe 60iee OCTPOit MOTPEOHOCTh B MOHMMAaHUM T€HASHLIU A
nudpoBu3anuu. B 1aHHOI cTaThe MpeacTaBIeHbl Pe3ybTaThl OMOIMOMETPUUECKOTI0 aHaln3a 60-
Jiee ToJIyTopa MUJUTMOHOB TyOJIMKAIMil, TIPOMHIEKCUPOBAHHBIX B 3JIEKTPOHHOI Oubinorpaduye-
ckoii 6aze nanHbIx EconLit, ¢ mo3uiuu undpoBoro u MHAYCTPUAIBHOTO ACTIEKTOB U B3aMUMOCBSI3U
MeXAy HUMU. 3alUCU, B HA3BaHUM KOTOPBIX COAEPXKATCI TEPMUHBI «IU(PPOBOI» UIu «1IMbPOBU-
3allMsl», «OHJIalH», «YyMHBII», «<MOOUJIbHBIIN», «MIHTEpHET», «KOMITBIOTEP» MJIM «KOMIMBIOTEPHbBIE
BBIYMCICHUS», «T€IEKOMMYHUKALIMU» U «IPOrpaMMHOE obecriedyeHue» OTHECEHbI K «IIM(POBOMY
acriekTy». B MmaccuB mybJuKanuii «<MHAYCTpUAIbHOTO aclieKTa» oTHeceHbl 3anucu EconLit mo Tpu-
nuatu cemu JEL-MukpokaTeropusiM, KOTopbie, B CBOIO O4epe/ib, BXOIST B UEThIPe MEe30KaTeTOpUHU
¢ 00LIMM MoA3arojoBKoM «HaycTpuanbHbie ucciaeaoBaHusi». B ux uncie: L6 «O6GpabarsiBatoliast
MPOMBIILJIEHHOCTb», L7 «[lepBUuHbIe IPOAYKTHI U CTPOUTENbCTBO», L8 «Ycayruy», L9 «Tpancnopr
1 KOMMYHaJIbHbI€ yciyru». B crarhe npeacTaBieH HaOOp nmokaszaTtesieil Ayl OLleHKU CTeneHu Hub-
poBM3alMM myoaukauuii, oTpaxeHHblx B EconLit B 1991—-2020 rr. DTu MHAMKATOPHI MOMOTAIOT
00HAPYXXUTb «TOYKM pOCTa» Ha IepecedyeHUU LM(PPOBBIX U MHAYCTPUATbHBIX acleKTOB B paMKax
00beKTa U IpenMeTa ucciienoBanus. [TogydeHHbIe pe3yabTaThl MOKa3aan, YTO B MUPOBO SKOHOMMU -
YeCKOU JInTepaType MpoaoJKAETCs YACISThCS BCe OObllie BHUMaHMS MpobdyieMaM U MeTofaam Hub-
poBU3alMU. AHAIU3 MYOJIMKAIIMOHHOW aKTUBHOCTHU 110 noanepuoaam 1991—-2020 romnoB nmo3Boiaui
BBIAEAUTh YEThIpe TepMUHA («OHJIAlH», «LU(MPOBOI», «YMHBI», «MOOMJIbHBIN») C BhIpa>kKeHHBIM
pocToM akKTUBHOCTU. [Iprmepbl HEKOTOPBIX MpUMeYaTeNbHbIX MYOIUKALUNA UUTIOCTPUPYIOT Hau-
Oosice MHTepecHbIe TeHAeHUMN. Hanbompinue 3HaUeHUs «TeMIa Hu(GpoOBU3aUU» — Y KaTeropuu
L63 «MUKpO3JIeKTPOHUKA, KOMITBIOTEPHI, CBS3b». [ToKa3aTenn HrbpoBU3allMK BhIIIE CPETHETO — B
Mme3okateropuu L8 «Yciyru»: B Heit tuaepoMm siBisieTcss Mmukpokareropust L86 « MudopmanmoHHbie
¥ MHTEPHET YCIYIu; IporpaMMHoe obecrieueHne». Me3okareropusi L7 «[lepBuuHbIe MPOLYKTHI U
CTPOUTEIBCTBO» J€IAET TOJIBKO MePBbI€ LIArK Mo NyTU LUGpPoBU3alMu. MbIcau 0 OyaylIMX HaNlpaB-
JIEHUSIX UCCJIEJOBAaHUI JOBEPIIAIOT OCHOBHOM TEKCT CTAThU.

Kumiouessbie ciioBa: 6MO1MOMETPUYECKUI aHAIN3, LIU(DPOBU3AIIMS, UHAYCTPUAIbHBIE UCCIIEIOBAHMS,
IyOIMKaIMOHHAs aKTUBHOCTD, Kiaccudukanus JEL, HoBble HallpaBlIeHMST UCCIeI0OBAHUI
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AJbHOTO aCMEeKTOB B 9KOHOMUYECKUX UCCIEAOBAHUSIX C MO3ULIMU OUOJIMOMETPUYECKOTO aHaIu3a Ha
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Introduction

A word search in titles and other parts of the bibliographic description of foreign (Scopus, Web of Sci-
ence, Google Scholar) and domestic (elibrary.ru) publications, conducted in March 2021, confirmed the
main conclusion drawn in [1] and in a number of other studies. In recent years, we have been observing
noticeable growth of research on digitalization (or the digital aspect) in general, and economics and man-
agement in particular. The number of publications in this area is constantly increasing. There is a growing
complexity of interrelationships between subject areas and discord among different types of publications,
registered editions and subject classifications. The need to comprehend the digitalization trends is becom-
ing more and more acute.

The Scopus citation system uses the ASJC classification. It singles out two macro categories for eco-
nomics and management out of 27 general categories. It presents 14 micro categories out of 334. At the
same time, the economic editions worldwide apply the JEL subject classification. At the end of 2020, it
had 859 micro categories. Electronic bibliography EconlLit, in addition to books and articles in scientific
journals, takes into account articles in collective volumes, PhD dissertations and working papers. In the
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latter, they provide new research directions at the intersections of subject categories. Because of these facts,
the problem of monitoring the accumulated economic knowledge in various available databases and iden-
tifying emerging research areas using bibliometric analysis remains urgent.

The object of the research is publications in EconLit from January 1, 1991 to March 31, 2021 (herein-
after — the observation period) related to meso categories with the general subtitle “Industry Studies”: L6
Manufacturing; L7 Primary Products and Construction; L8 Services; L9 Transportation and Ultilities.

The subject of the research will be publications, in which the title contains the terms “digital” or “digi-
tization”, “online”, “smart”, “mobile”, “internet”, “computer” or “computing”, “telecommunication”
and “software”. We will assume that publications with these terms relate to the “digital aspect” of econom-
ic research. If necessary, it is possible to expand the subject of research by searching the indicated keywords
not only in the titles, but in other parts of EconLit records as well.

The purpose of the study is to assess and, if possible, to illustrate the relationships in time for 1991-2020
and in the space of JEL subject categories from the standpoint of the industrial and digital aspects within
the framework defined by the object and subject of the research.

Three interrelated research tasks are the following:

1. To give an aggregated assessment of the publication dynamics for the terms of the “digital aspect”
based on the total number of records in EconLit for three adjacent periods of 1991—-2021.

2. To provide an aggregated assessment of the digitalization degree of publications reflected in EconLit
for the observation period, for all JEL micro categories included in the meso categories L6, L7, L8 and L9.

3. To refine the findings based on the expansion of the object base with the digitalization examples of
some notable publications.

Research methodology and database. The methodology is based on the concept of system-innovative
bibliometric analysis and mapping of economic literature [2], which is detailed in an original combination
of three methods: 1) terminological and lexical analysis, 2) determining the characteristics of publication
activity, 3) structural-morphological analysis. The source of information was the online version of the
EconlLit electronic bibliography and its 1,501,620 records of all six types of publications. These publi-
cations date to the period from January 01, 1991 (the date of introduction of the new version of the JEL
subject classification), and until March 31, 2021.

Detailing the methodology and the results of solving the first problem — an aggregated assessment of the
dynamics of publications based on the selected digitalization terms out of the total number of records in
EconlLit. NP denotes the total number of records in EconLit for a certain period with corresponding spec-
ification in each case. Table 1 shows the results of sequential pairwise partitioning of the period 19912021
(as 0f 21.03.2021) so that the corresponding NP amounts are approximately equal and the growth rate (T)
is close to unity. The letter N in the column designations indicates the number of records by periods that
have the last two digits of the calendar year: N9108 — from 1991 to 2008, N0921 — from 2009 to 2021,
N0914 — from 2009 to 2014, N1521 — from 2015 t0 2021, N1517 — from 2015t0 2017, N1821 — from 2018
to 2021. The end years of the allocated periods are after the designation of the growth rate T.

For the digital term, the label “All” indicates the search results in all fields of the record. The label “T1”
for “digital” as well as the terms in other lines concern the search results for the “term in the title”.

The bold type highlights the cases when the rate of growth of the term frequency is above the average
level showed in the NP line. We see that in the last decade in the world scientific literature, indexed in the
authoritative electronic bibliographic EconLit database, the number of works marked with such explicit
terms of the era of the digital economy as “online” and “digital” has grown most rapidly. Between these
terms, the frequency of the term “smart”, which modern smartphones and artificial intelligence works are
closely related to, is also growing rapidly. The fast development of mobile service has found expression in
absolute and relative volumes of the term “mobile”.

We emphasize that the year 1991 is the starting point in Table 1, so there is consistency of calculations
when solving research problems 1 and 2. Nevertheless, the conclusions will not fundamentally change if
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we take into account the small number of publications of the considered type published before 1991. The
first work with the term “online” in the title appeared in 1982 [3]. Then we see only four publications until
1991. Taking this into account, T = 5.21. The word “smart” can be first spotted in relation to Scottish
damask linen industry in 1963 [4], then there are 17 other works published until 1991 that leads to T =
= 4.78. “Digital” in the title appears in 1968 [5], with seven additional publications afterwards, resulting
inT=2.53.

Table 1. Comparative analysis of aggregated publication activityby selected terms of the “digital aspect”

Term N9108 N0921 T2108 NO0914 N1521 T2114 N1517 N1821 T2117
NP 745,902 | 755,718 1.01 399,209 | 356,527 0.89 205,158 151,567 0.74
online 351 1,854 5.28 440 1,190 2.70 508 683 1.34
smart 202 1,052 5.21 1,360 3245 2.39 1,403 1,847 1.32
digital (all) 1,544 4,605 2.98 682 1,172 1.72 600 572 0.95
digital (TT) 636 1,630 2.56 340 712 2.09 362 351 0.97
mobile 616 1,418 2.30 689 729 1.06 383 347 0.91
internet 1,598 1,583 0.99 799 784 0.98 452 332 0.73
computing 378 344 0.91 351 203 0.58 136 67 0.49
software 763 554 0.73 191 165 0.86 103 62 0.60
computer 899 356 0.40 180 164 0.91 95 68 0.72
telecommunication 1,884 630 0.33 403 227 0.56 141 87 0.62

For the “All” case, the gain will be 12 units, and T = 2.96. The term “mobile” was in the scientific
economic literature since 1963 in relation to “mobile homes” [6]. Until 1991, there were 58 such records
in EconLit. This fact resulted to a slight decrease in the growth rate (2.1 versus 2.3). Since the term “in-
ternet” first appeared only in 1992 [7], this did not affect the results in Table 1. Starting with the term
“computing”, there is a sharp increase in the number of publications with the analyzed terms until 1991
(marked by D90), and, accordingly, an even greater decrease in growth rates: computing [8] — D90 = 103,
T =0.72; software [9] — D90 = 130, T = 0.62; computer [10] — D90 = 557, T = 0.24; telecommunication
[11] — D90 =312, T=0.29.

Detailing the methodology and the results of solving the second problem — assessing the degree of digital-
ization by micro categories included in the meso categories L6, L7, L8 and L9. As in the solution of the
first research task, we extracted the Econlit data for two adjacent periods (1991—2008 and 2009—2021) and
used the search variant “terms in the title”. The search covered all 37 micro categories included in meso
categories L6, L7, L8, and L9 from the following list (the number in parentheses is the total number of
records in 1991—2021):

Industry Studies (InSt): Manufacturing:

« L60 (18371) InSt: Manufacturing: General.

« L61 (3652) Metals and Metal Products; Cement; Glass; Ceramics.

+ L62 (6896) Automobiles; Other Transportation Equipment; Related Parts and Equipment.

« L63 (4605) Microelectronics; Computers; Communications Equipment.

* L64 (2132) Other Machinery; Business Equipment; Armaments.

* L65 (7085) Chemicals; Rubber; Drugs; Biotechnology; Plastics.

« L66 (11168) Food; Beverages; Cosmetics; Tobacco; Wine and Spirits.

* L67 (3893) Other Consumer Nondurables: Clothing, Textiles, Shoes, and Leather Goods; House-
hold Goods; Sports Equipment.

« L68 (955) Appliances; Furniture; Other Consumer Durables.

+ L69 (286) InSt: Manufacturing: Other.
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InSt: Primary Products and Construction (PP&C):

« L70 (657) InSt: PP&C: General.

« L71(7358) Mining, Extraction, and Refining: Hydrocarbon Fuels.

« L72 (2542) Mining, Extraction, and Refining: Other Nonrenewable Resources.

» L73 (1341) Forest Products.

* L74 (1728) Construction.

« L78 (562) InSt: PP&C: Government Policy. L79 (5) InSt: PP&C: Other.

InSt: Services:

» L80 (3795) InSt: Services: General.

+ L81 (10156) Retail and Wholesale Trade; e-Commerce.

» 182 (9335) Entertainment; Media.

+ L83 (16049) Sports; Gambling; Restaurants; Recreation; Tourism.

+ L84 (5680) Personal, Professional, and Business Services.

» L85 (830) Real Estate Services.

+ L86 (9593) Information and Internet Services; Computer Software.

» L87 (705) Postal and Delivery Services.

« L88 (1835) InSt: Services: Government Policy.

« L89 (168) InSt: Services: Other.

InSt: Transportation and Utilities:

* 190 (719) InSt: Transportation and Utilities: General.

* L91 (1115) Transportation: General.

+ 192 (12097) Railroads and Other Surface Transportation.

* 1.93 (4348) Air Transportation.

+ 194 (13849) Electric Utilities.

« 195 (3141) Gas Utilities; Pipelines; Water Utilities.

« 196 (9613) Telecommunications.

« 197 (727) Utilities: General.

* L98 (12154) InSt: Utilities and Transportation: Government Policy.

* 199 (17) InSt: Utilities and Transportation: Other.

We used the following steps to calculate the indices in Tables 2 and 3.

1. We found the total record numbers for the first and second periods for each JEL code in the exam-
ination list.

2. We found the records with the terms of the “digital aspect” in the titles for the same periods and JEL
codes.

3. We calculated the corresponding ratios for each term and JEL code (column DE) separately for the
first period (K1) and the second period (K2) by means of dividing the frequencies of these terms by the
number of records, in percent (Tables 2 and 3).

The data labeled with “digital” includes the terms “digital” and “digitalization”, and the data labeled
with “computer” includes the terms “computer” and “computing”.

We distributed the columns with the term names in descending order of coefficients for the total num-
ber of records for the second period. Values that are greater than or equal to the overall average ratios given
in the NP line are in bold.

There are no lines L69 in Table 2 and 1.99 in both Tables due to the lack of publications of the required
type.

Unexpectedly, it turned out that the overwhelming majority of publications with codes from the L7
meso-region do not have any of the subject terms under consideration in their titles. Therefore, Tables 2
and 3 present the results only for meso categories L6, L8 and L9.
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Table 2. Four terms of the “digital aspect” with increasing digitalization rates
DE Online Digital Mobile Smart
K1 K2 K1 K2 K1 K2 K1 K2

NP 0.05 0.25 0.09 0.23 0.08 0.19 0.03 0.14
L60 0.01 0.21 0.06 0.31 0 0.02 0 0.23
L61 0 0.09 0.07 0.09 0 0 0 0
L62 0.14 0.38 0.1 0.03 0 0.13 0.03 0.35
L63 0.29 0.69 2.06 1.84 0.82 4.88 0.08 0.51
L64 0 0 0.24 0.23 0 0 0 0.08
L65 0.06 0.19 0.03 0.03 0 0.03 0 0.06
L66 0 0.27 0 0.03 0.03 0.05 0.03 0.05
L67 0 1.17 0.17 0.05 0 0.05 0 0.09
L68 0 0.53 0.26 0.18 0.51 0.18 0 1.07

S 0.06 0.32 0.27 0.25 0.09 0.35 0.02 0.19
L80 0.09 1.17 0.09 2.34 0 0 0
L81 2.71 6.45 0.67 1.17 0.38 0.71 0.13 0.06
L82 0.83 2.36 3.64 3.97 0.46 0.95 0 0
L83 0.18 1.01 0.04 0.17 0.14 0.1 0 0
L84 0.43 0.62 0.06 0.47 0.49 0.07 0 0
L85 0 0.23 0 0.23 0 0 0 0
L86 1.79 7.18 4.28 6.80 0.73 3.18 0.12 0.69
L87 0.38 0.45 1.15 2.71 0 0 0 0
L88 1.08 1.87 8.5 2.50 0.18 1.79 0.18 0.16
L89 1.32 0 0.66 0 0 0 0 0

S 0.99 3.14 1.74 2.12 0.34 0.85 0.05 0.2
L90 0 0 0 0 0 0.4 0 0
191 0 0.33 0 0.5 0 0 0 0
L92 0 0.26 0 0.17 0.05 0.17 0.03 0.37
L93 0.17 0.55 0.06 0.08 0.06 0.16 0.06 0.16
L94 0 0.08 0 0.01 0.03 0.04 0.03 1.71
L95 0 0.05 0 0.05 0 0 0 0.56
L96 0.22 0.43 2.06 2.88 6.11 19.55 0.03 0.43
L97 0 0.27 0 0 0 0 0.85
L98 0 0.08 0.91 0.58 2.05 3.05 0 1.18

S 0.08 0.20 0.54 0.31 2.03 2.80 0.01 0.56

It is possible to consider the micro category L96 Telecommunications as a semantic indicator of the
analysis, since only in it we see complete coincidence of the subject term and the name of the micro cate-
gory. Considerable values of the K1 and K2 coefficients reflect this case. The number of tokens in the title
in the second period decreased by 66%, which almost coincided with the overall decrease in the NP line
amounting to 67%. The close link between the development of mobile communications and telecommu-
nications services leads to a significant increase in K2 in the “mobile” column and in the L96 row.
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Table 3. Four terms of the “digital aspect” with decreasing digitalization rates
DE Internet Telecommunication Computer Software
K1 K2 K1 K2 K1 K2 K1 K2
NP 0.25 0.21 0.25 0.08 0.17 0.09 0.1 0.07
L60 0.08 0.21 0.04 0.01 0.23 0.07 0.13 0
L61 0 0.09 0 0 0.14 0.09 0.07 0.04
L62 0.21 0.2 0.03 0.03 0.17 0.1 0.1 0.08
L63 0.62 0.28 1.89 0 10.16 2.49 1.85 0
L64 0.12 0.15 0 0 0.36 0.23 0.24 0.08
L65 0.09 0.06 0.03 0.06 0.11 0.11 0.09 0.11
L66 0.27 0.09 0 0 0.09 0.03 0.03 0.04
L67 0.23 0.19 0 0 0.06 0.05 0 0
L68 0.26 0.18 0 0 0 0.18 0 0
L69 0.60 0.83 0.6 0 0.6 0 0.6 0
S 0.19 0.16 0.21 0.01 1.16 0.23 0.27 0.03
L80 0.41 0 0.13 0.17 0.22 0.17 0.13 0
L81 5.26 1.87 0.06 0.03 0.16 0.06 0.03 0.09
L82 1.69 1.54 0.55 0.23 0.15 0.08 0.18 0.13
L83 0.69 0.37 0.02 0 0.14 0.05 0 0.02
L84 0.36 0.35 0 0.1 0.18 0.2 0.43 0.15
L85 2.02 0.92 0.25 0 0.25 0.23 0 0
L86 16.93 15.82 1.77 0.4 3.39 1.88 9.12 7.28
L87 0 0.9 0.38 0.45 0 0 0 0
L88 7.05 7.96 2.17 0.47 0 0.47 1.08 0.55
L89 1.32 0 0.66 0 0.66 0 0 0
S 4.96 3.26 0.54 0.14 0.84 0.34 2.01 1.07
190 0 0 4.24 0.4 0.64 0 0 0
L91 0.19 0 1.74 0 0 0 0 0
L92 0.16 0.07 0.45 0.05 0.24 0.05 0.03 0
L93 0.28 0.39 0.45 0 0.22 0.16 0 0
L94 0.03 0.06 0.43 0.15 0.05 0.02 0 0.01
L95 0 0.1 0.5 0.05 0.08 0 0
L96 5.83 4.85 29.08 15.36 0.58 0.24 0.09 0.24
L97 0 0.85 0.53 0.28 0.00 0.28 0 0
198 1.9 0.65 17.22 4.05 0.11 0.04 0 0
S 1.52 0.69 11.46 2.56 0.26 0.07 0.03 0.03

One of the innovations at the end of the XX century concerns the use of power line supports for fib-
er-optic communication lines. This has the reflection in the coefficients at the intersection of the “Tele-
communications” column and the .94 Electric Utilities row.

One may consider Tables 2 and 3 as a kind of “maps of the sea of economic research”. Cells with the
number “0” are the “sea surface”. As we move along the map, we come across the emerging “islands of
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digitalization”, each with its own publications reflected in EconLit. Of course, a more detailed description
of these sections requires a much larger volume (for example, as done in [12]).

Noteworthy is the “leap” of digitalization in the L60 category. Here you can find a “systematic litera-
ture review” under the intriguing title “Smart Factory as a Key Construction in Industry 4.0” [13].

For both periods and on average, the highest values of “digitalization rates” are in the category L63
Microelectronics, computers, communications. For it, the “online” and “smart” aspects are important.
The related issues of innovation, knowledge integration and learning are also discussed [14]. We also see
an increase in the coefficient of the L67 category, which includes “clothing, textiles, footwear, and leather
goods”. These products are subject to fashion, and for this, as stated in the article [15], it is necessary to
“respond quickly” using “logistics Internet platforms”, while not forgetting to use stochastic dynamic
programming to optimize management decisions.

The analysis of the coefficients for the L65 category led to the article [16], the title of which begins with
the question: “Is the Genie Out of the Bottle?” Although the article appeared in January 2019, its content
(conducting clinical trials of drugs using digital platforms and social networks) takes on a new dimension
during the pandemic. Article [17] in relation to the L68 micro category presents an interesting combina-
tion of the production of “green smart furniture” and the “innovative business model of the company” that
deals with this production.

In the online column in the L8 Service section, we see a significant number of cells with digitalization
rates above average. If we select the micro category L81 and the records from 2015 only, we find 305 en-
tries. By topics, among them with the definition of online are the following: retailer (72), shopping (64),
markets (39), order (21), offline (20), auctions (16), platforms (16), and customer (13). Adding the term
“digital” to the title yielded one book with two words “marketing” in the title [18] and 4 journal articles.
One abstract contains the following important statement for a correct understanding of digitalization: “au-
tomation will not replace lawyers, but will help them and make their work more efficient” [19].

Moving to micro category L82 yielded 82 entries since 2015 with topics corresponding to the name of
the micro category: advertising (26), newspaper (7), online game (7), music (6), ratings (5), etc. Already at
the level of publication titles, questions about the effectiveness of online advertising [20] and the usefulness
of “following the crowd” [21] inevitably arise.

Micro category L86 Information and Internet Services; Computer Software, thanks to its subject,
seems to “permeate” all columns in tables 2 and 3 with significant levels of digitalization. A sample of
1000 records with the L86 code for 2017—2021 shows the following initial frequency distribution of topics:
digital (154), platform (76), software (76), social media (60), broadband (56), China (43), cyber, security
(38), review (33), search, Google (32). For 2018—2021, we found 994 records, in which, in addition to the
previous one, the topics mobile (65), economic growth (44) and digital economy (27) appeared. Of course,
blockchain and digital currency were among the issues discussed [22].

The growing frequency of the term “smart” in category L94 Electric Ultilities is of great interest. Among
the 170 records, we see “smart meter” (57 entries), “smart grid technology” (10), “smart home” (8),
“smart charging” (often together with “electric vehicles™) (7). If we go to the total level of EconLit then
we find 1273 records including different combination with the word “smart”: city (220), grid (127), growth
(118), specialization (85), metering (79), money (64), climate (51), energy (38), economics (32), card
(31), home (27), market (20), innovation (15), policy (10).

We considered the problems brought up for discussion within the framework of the conferences IN-
PROM and ECOPROM in the recent years and could not ignore the following findings: in one title “clus-
ters teach to accelerate regional smart specialization” [23], “innovative regions” are considered from the
position of “smart innovation policies” [24], and there is a “smart innovation ecosystem” [25].

Features of digitalization of research within the meso category L7 Primary Products and Construction.
EconLit makes it possible to conduct a search both for the “micro category—term” pair using the search
phrase subjdesc: L70 title: digital, and for the entire set of the studied terms that characterize the processes
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of digitalization of research at once. In this case, the phrase will be longer: subjdesc: L70 title: digital OR
title: digitization OR title: online OR title: smart OR title: mobile OR title: internet OR title: computer OR
title: computing OR title: telecommunication OR title: software.

If you remove the words title: in the above phrase, then EconLit displays the publications with the
search term in all fields of record. The described search option for all terms and for micro categories of
meso category L7 at once, conducted on April 1, 2021, gave the following results:

L70(4; 21). L71(10; 139). L72(3; 57). L73(3; 45). L74(13; 65). L78(1; 15).

In parentheses, the first number is the total number of publications containing the search terms in their
titles; the second number is the search result in all fields of the record.

L70. Two of the four papers in the title search are working papers that explore developments in the US
telecommunications industry in 1990s. A working paper published in 2014 considers the topic of Smart
Cities in China. A digitalization term in an article dated 2020 can be found in the phrase “Online Citizen
Participation” [26]. In other publications of this micro category, the digital aspect is associated with the use
of computer modeling, as well as with the analysis of the development of telecommunications.

L71. Of the 10 publications found in the term-in-title variant, there are three units focused on software
(2004, 2008 and 2018), three on smart (“smart economy” in 2016, “smart policy” in 2017, “smart sanc-
tions” in 2020). We see “mobile offshore drilling” in [27], “cloud computing” in [28], “internet of things”
in [29], and “online big data-driven oil consumption forecasting” in [30].

In the search option for all fields, the frequency distribution of terms turned out as follows: software
(31), online (25), computer (25), internet (23), telecommunication (17), computing (12), smart (9), mo-
bile (9), digital (5). A comparison with the data in Tables 2 and 3 indicates a slower digitalization of studies
in comparison with other meso categories.

Among the works with the term “digital” in abstracts, we wish to highlight three articles. The first paper
presents the “digital elevation model” for assessing the social contribution to the work of mines [31]. The
second paper discusses the widespread use of “digital components” in complex systems for analyzing ac-
cidents at coalmines [32]. The third article concerns the search for answers to three calls to electric power
industry (decarbonization, decentralization and digitalization) [33].

Similarly, it is possible to analyze in more details other publications that touch on digitalization issues, both
in the remaining micro categories of the L7 meso category, and included in the L6, L8, and L9 meso categories.

General conclusions, discussion questions and possible research directions. The presented results of bibli-
ometric analysis based on the EconLit electronic bibliography showed that the world economic literature
continues to pay more attention to the problems and methods of digitalization.

This process is complex, and for a more complete understanding of it, it is necessary to use not only the
term “digital” and its derivatives, but also other related terms reflecting the ongoing changes. We suggested
one of the possible sets of such terms (digital or digitization, online, smart, mobile, internet, computer
or computing, telecommunication and software). Analysis of publication activity by the sub-periods of
1991-2020 helped to single out four terms (online, digital, smart, mobile) with a pronounced increase in
publication activity.

The JEL subject classification, in contrast to ASJC, makes it possible to assess the relationship between
digital and industrial (by 37 micro categories) aspects of economic research with more details. This article
is the first example (in the world literature) of such an assessment.

The obvious ambiguity of terminological and lexical analysis with the help of well-known bibliogra-
phies and electronic libraries is not only the choice of the terms themselves and their combinations, but
also the choice of fields for search (by names, by names and keywords, etc.). This was especially evident in
the analysis of micro categories of the meso category L7 Primary Products and Construction.

A possible direction for the development of the analysis can be a comparison of the results based on
EconlLit with the results of assessing the degree of digitalization of economic research based on the records
from the Scopus database.
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In all cases, we must not forget that bibliometric analysis, like any statistical or model study, presup-
poses addition from the side of meaningful analysis of both the texts of scientific publications and real
economic problems.

Acknowledgments
The authors are grateful to the American Economic Association for permission to conduct bibliometric
analysis on EconLit data and to publish the results of this analysis in English and Russian.

REFERENCES

1. A.V. Babkin, M.V. Lychagin, «Tsifrovaya ekonomika» s pozicii vnutrennih i vneshnih vzaimosvy-
azej predmetnyh oblastej [“Digital economy” from a position of internal and external interrelations of
subject domains]. Babkin A.V. (Ed.). Tsifrovizaciya ekonomicheskih sistem: teoriya i praktika : mono-
grafiya [Digitalization of economic systems: theory and pracice: monograph], St. Peterburg,: Politech-
press, 2020, pp. 81-98.

2. MLV. Lychagin, G.M. Mkrtchyan, V.I. Suslov, Koncepciya sistemno-innovacionnogo bibliomet-
richeskogo analiza i kartografirovaniya ekonomicheskoj literatury [The concept of system-innovative
bibliometric analysis and mapping of economic literature], Vestnik Novosibirskogo gosudarstvenno-
go universiteta. Seriya: Social'no-ekonomicheskie nauki [Novosibirsk State University Bulletin. Series:
Socio-economic sciences, |, 2014, vol. 14, iss. 2, pp. 127—141.

3. J.A. Siess, J.B. Braden, Online databases relevant to agricultural economics. American Journal of
Agricultural Economics, 1982, no. 4, pp. 761-767.

4. A.S. Cavallo, To set a smart board: fashion as the decisive factor in the development of the Scottish
linen damask industry. Business History Review, 1963, no. 1-2, pp. 49-58.

5. V. Hveding, Digital simulation techniques in power system planning. Economics of Planning,
1968, no. 1-2, pp. 118—139.

6. A.F. Jung, Dealer pricing practices and finance charges for new mobile homes [in the Chicago,
Los Angeles, and Miami areas]. Journal of Business, 1963, no. 0, pp. 430—439.

7. J. Hart, R. Reed, F. Bar, The building of the internet: implications for the future of broadband
networks. UCAIS Berkeley Roundtable on the International Economy, UC Berkeley, UCAIS Berkeley
Roundtable on the International Economy, Working Paper Series, 1992, no. 1089.

8. P.H. Douglas, Methods of computing labor turnover. American Economic Review, 1919, no. 0,
pp. 402—405.

9. W. Candler, M. Boehlje, R. Saathoff, Computer software for farm management extension. Amer-
ican Journal of Agricultural Economics, 1970, no. 1, pp. 71—80.

10. R.M. Goodwin, Iteration, automatic computers, and economic dynamics. Metroeconomica,
1951, no. 0, pp. 1-7.

11. A. Hazelwood, Telecommunications statistics. Journal of the Royal Statistical Society, Series A,
1953, no. 0, pp. 191-202.

12. Atlas of New Research Based on EconLit, 2006—2013. Vol. 17: JEL Category Q, M.V. Lychagin,
G.M. Mkrtchyan, V.I. Suslov, T.O. Tagaeva, eds. Novosibirsk: Novosibirsk State University Press, 2018.
URL: https://lib.nsu.ru/xmlui/handle/nsu/15263

13. P. Osterrieder, L. Budde, T. Friedli, The smart factory as a key construct of Industry 4.0: A sys-
tematic literature review. International Journal of Production Economics, 2020, no. 0. DOI: 10.1016/j.
ijpe.2019.08.011

14. R. Pershina, B. Soppe, T.M. Thune, Bridging analog and digital expertise: cross-domain collab-
oration and boundary-spanning tools in the creation of digital innovation. Research Policy, 2019, no. 9,
pp. 1-35. DOI: 10.1016/j.respol.2019.103819

15. T.-M. Choi, Internet based elastic logistics platforms for fashion quick response systems in the
digital era. Transportation Research: Part E: Logistics and Transportation Review, 2020, no. 102096,
pp. 1-17. DOI: 10.1016/j.tre.2020.102096

16. N. Tempini, D. Teira, Is the genie out of the bottle? Digital platforms and the future of clinical
trials. Economy and Society, 2019, no. 48, pp. 77—106.

59



4 St. Petersburg State Polytechnical University Journal. Economics Vol. 14, No. 2, 2021>

17. G. Blanas, M. Trigkas, G. Karaggouni, J. Papadopoulos, Smart ecological furniture business
model innovation. MIBES Transactions, 2015, no. 1, pp. 51-62.

18. S. Kingsnorth, Digital marketing strategy: An integrated approach to online marketing. London
and Philadelphia: Kogan Page, 2016.

19. H.-W. Micklitz, P. Palka, Y. Panagis, The empire strikes back: digital control of unfair terms of
online services. Journal of Consumer Policy, 2017, no. 3, pp. 367—388.

20. A. Goldfarb, C.E. Tucker, Standardization and the effectiveness of online advertising. Manage-
ment Science, 2015, no. 11, pp. 270-2719.

21. Y.-J. Lee, K. Hosanagar, Y. Tan, Do I follow my friends or the crowd? Information cascades in
online movie ratings. Management Science, 2015, no. 9, pp. 2241—-2258.

22. R.L. Rana, P. Giungato, A. Tarabella, C. Tricase, Blockchain applications and sustainability is-
sues. Amfiteatru Economic, 2019, no. 0, pp. 861—870.

23. Q. Aranguren, M. Jose, J.R. Wilson, What can experience with clusters teach us about fostering
regional smart specialization? Ekonomiaz, 2013, no. 83, pp. 126—145.

24. R. Camagni, R. Capello, C. Lenzi, A territorial taxonomy of innovative regions and the european
regional policy reform: smart innovation policies. Scienze Regionali/Italian Journal of Regional Sci-
ence, 2014, no. 1, pp. 69—106.

25. E. Panetti, A. Parmentola, M. Ferretti, E.B. Reynolds, Exploring the relational dimension in a
smart innovation ecosystem: a comprehensive framework to define the network structure and the net-
work portfolio. Journal of Technology Transfer, 2020, no. 6, pp. 1775—1796.

26. S.L. Philpot, P.A. Johnson, K.W. Hipel, Analysis of a below-water aggregate mining case study in
Ontario, Canada using values-centric online citizen participation. Journal of Environmental Planning
and Management, 2020, no. 2, pp. 352—368.

27. M.J. Kaiser, B. Snyder, Mobile offshore drilling Rig Newbuild and replacement cost functions.
Maritime Economics and Logistics, 2010, no. 4, pp. 392—429.

28. R.K. Perrons, A. Hemsv, Cloud computing in the upstream oil and gas industry: a proposed way
forward. Energy Policy, 2013, no. 0, pp. 732—737.

29. M. Maryska, P. Doucek, L. Nedomova, P. Sladek, The energy industry in the Czech Republic: on
the way to the Internet of Things. Economies, 2018, no. 2, pp. 1—13.

30. L. Yu, Y. Zhao, L. Tang, Z. Yang, Online big data-driven oil consumption forecasting with Google
Trends. International Journal of Forecasting, 2019, no. 1, pp. 213—-223.

31. C.J. Moran, D. Brereton, The use of aggregate complaints data as an indicator of cumulative
social impacts of mining: a case study from the Hunter Valley, NSW, Australia. Resources Policy, 2013,
no. 4, 704—712.

32. W. Qiao, X. Li, Q. Liu, Systemic approaches to incident analysis in coal mines: comparison of
the STAMP, FRAM and "2-4" models. Resources Policy, 2019, no. 101453, pp. 1—10. DOI: 10.1016/j.
resourpol.2019.101453

33. M. Kattirtzi, I. Ketsopoulou, J. Watson, Incumbents in transition? The role of the 'Big Six' energy
companies in the UK. Energy Policy, 2021, no. 111927, pp. 1—-12. DOI: 10.1016/j.enpol.2020.111927

CMNMUCOK JIUTEPATYPbI

1. JIeruarun M.B., Baokun A.B. «LludpoBast 5KoHOMUKa» ¢ TTO3UIIMN BHYTPEHHUX U BHEIITHUX B3a-
MMOCBsI3e#l TIpeIMeTHBIX obnacteil. LimdpoBusaiins 3KOHOMUIECKUX CUCTEM: TEOPHUS M TpaKTUKa :
MoHorpadus / mon pegakuueii A.B. babkuna. Cankr-IlerepOypr: IIOJIMTEX-ITPECC, 2020. § 2.1.
C. 81-98.

2. JIpryarun M.B., Mkptusn .M., Cycios B./. KoHuenuus cucTeMHO-UMHHOBALIMOHHOTO OUOIM -
OMETPUYECKOTO aHaln3a U KapTorpadprpoBaHUs 3KOHOMHYECKOU nuTepatypbl. BectHuk HoBocu-
Oupckoro rocynapctTBeHHoro yHupepcureTa. Cepus: ColnaibHO-9KOHOMUYEcKue Hayku, 2014, 1. 14,
BoIm. 2, C. 127—141.

3. Siess J.A., Braden J.B. Online databases relevant to agricultural economics. American Journal of
Agricultural Economics, 1982, no. 4, pp. 761-767.

4. Cavallo A.S. To set a smart board: fashion as the decisive factor in the development of the Scottish
linen damask industry. Business History Review, 1963, no. 1-2, pp. 49—58.

60



A M.V. Lychagin, A.M. Lychagin _DOI: 10.18721/JE.14203 _
|

5. Hveding V. Digital simulation techniques in power system planning. Economics of Planning, 1968,
no. 1-2, pp. 118—139.

6. Jung A.F. Dealer pricing practices and finance charges for new mobile homes [in the Chicago, Los
Angeles, and Miami areas]. Journal of Business, 1963, no. 0, pp. 430—439.

7. Hart J., Reed R., Bar F. The building of the internet: implications for the future of broadband
networks. UCAIS Berkeley Roundtable on the International Economy, UC Berkeley, UCAIS Berkeley
Roundtable on the International Economy, Working Paper Series, 1992, no. 1089.

8. Douglas P.H. Methods of computing labor turnover. American Economic Review, 1919, no. 0,
pp. 402—405.

9. Candler W., Boehlje M., Saathoff R. Computer software for farm management extension. Ameri-
can Journal of Agricultural Economics, 1970, no. 1, pp. 71—80.

10. Goodwin R.M. Iteration, automatic computers, and economic dynamics. Metroeconomica,
1951, no. 0, pp. 1-7.

11. Hazelwood A. Telecommunications statistics. Journal of the Royal Statistical Society, Series A,
1953, no. 0, pp. 191-202.

12. Atlas of New Research Based on EconLit, 2006—2013. Vol. 17: JEL Category Q, M.V. Lychagin,
G.M. Mkrtchyan, V.I. Suslov, T.O. Tagaeva, eds. Novosibirsk: Novosibirsk State University Press, 2018.
URL: https://lib.nsu.ru/xmlui/handle/nsu/15263

13. Osterrieder P., Budde L., Friedli T. The smart factory as a key construct of Industry 4.0: A sys-
tematic literature review. International Journal of Production Economics, 2020, no. 0. DOI: 10.1016/j.
ijpe.2019.08.011

14. Pershina R., Soppe B., Thune T.M. Bridging analog and digital expertise: cross-domain collabo-
ration and boundary-spanning tools in the creation of digital innovation. Research Policy, 2019, no. 9,
pp. 1-35. DOI: 10.1016/j.respol.2019.103819

15. Choi T.-M. Internet based elastic logistics platforms for fashion quick response systems in the
digital era. Transportation Research: Part E: Logistics and Transportation Review, 2020, no. 102096,
pp. 1-17. DOI: 10.1016/j.tre.2020.102096

16. Tempini N., Teira D. Is the genie out of the bottle? Digital platforms and the future of clinical
trials. Economy and Society, 2019, no. 48, pp. 77—106.

17. Blanas G., Trigkas M., Karaggouni G., Papadopoulos J. Smart ecological furniture business mod-
el innovation. MIBES Transactions, 2015, no. 1, pp. 51—-62.

18. Kingsnorth S. Digital marketing strategy: An integrated approach to online marketing. London
and Philadelphia: Kogan Page, 2016.

19. Micklitz H.-W., Palka P., Panagis Y. The empire strikes back: digital control of unfair terms of
online services. Journal of Consumer Policy, 2017, no. 3, pp. 367—388.

20. Goldfarb A., Tucker C.E. Standardization and the effectiveness of online advertising. Manage-
ment Science, 2015, no. 11, pp. 2707—-2719.

21. Lee Y.-J., Hosanagar K., Tan Y. Do I follow my friends or the crowd? Information cascades in
online movie ratings. Management Science, 2015, no. 9, pp. 2241—-2258.

22. Rana R.L., Giungato P., Tarabella A., Tricase C. Blockchain applications and sustainability is-
sues. Amfiteatru Economic, 2019, no. 0, pp. 861—870.

23. Aranguren Q., Jose M., Wilson J.R. What can experience with clusters teach us about fostering
regional smart specialization? Ekonomiaz, 2013, no. 83, pp. 126—145.

24. Camagni R., Capello R., Lenzi C. A territorial taxonomy of innovative regions and the european
regional policy reform: smart innovation policies. Scienze Regionali/Italian Journal of Regional Sci-
ence, 2014, no. 1, pp. 69—106.

25. Panetti E., Parmentola A., Ferretti M., Reynolds E.B. Exploring the relational dimension in a
smart innovation ecosystem: a comprehensive framework to define the network structure and the net-
work portfolio. Journal of Technology Transfer, 2020, no. 6, pp. 1775—1796.

26. Philpot S.L., Johnson P.A., Hipel K.W. Analysis of a below-water aggregate mining case study in
Ontario, Canada using values-centric online citizen participation. Journal of Environmental Planning
and Management, 2020, no. 2, pp. 352—368.

27. Kaiser M.J., Snyder B. Mobile offshore drilling Rig Newbuild and replacement cost functions.
Maritime Economics and Logistics, 2010, no. 4, pp. 392—429.

28. Perrons R.K., Hemsv A. Cloud computing in the upstream oil and gas industry: a proposed way
forward. Energy Policy, 2013, no. 0, pp. 732—737.

61



4 St. Petersburg State Polytechnical University Journal. Economics Vol. 14, No. 2, 2021>

29. Maryska M., Doucek P., Nedomova L., Sladek P. The energy industry in the Czech Republic: on
the way to the Internet of Things. Economies, 2018, no. 2, pp. 1—13.

30. Yu L., Zhao Y., Tang L., Yang Z. Online big data-driven oil consumption forecasting with Google
Trends. International Journal of Forecasting, 2019, no. 1, pp. 213—-223.

31. Moran C.J., Brereton D. The use of aggregate complaints data as an indicator of cumulative
social impacts of mining: a case study from the Hunter Valley, NSW, Australia. Resources Policy, 2013,
no. 4, 704—712.

32. Qiao W., Li X., Liu Q. Systemic approaches to incident analysis in coal mines: comparison of
the STAMP, FRAM and "2-4" models. Resources Policy, 2019, no. 101453, pp. 1—10. DOI: 10.1016/j.
resourpol.2019.101453

33. Kattirtzi M., Ketsopoulou I., Watson J. Incumbents in transition? The role of the 'Big Six' energy
companies in the UK. Energy Policy, 2021, no. 111927, pp. 1—-12. DOI: 10.1016/j.enpol.2020.111927

Cmamuws nocmynuna é pedaxyuro 26.03.2021.

CBEAEHUA Ob ABTOPAX / THE AUTHORS

JIBIYATUH Muxaua Bacuibesny
E-mail: lychagin@nsu.ru
LYCHAGIN Mikhail V.

E-mail: lychagin@nsu.ru

JIBIYATUH Anton MuxaiiioBny
E-mail: anton@lychagin.ru

LYCHAGIN Anton M.
E-mail: anton@lychagin.ru

© CaHkT-MNeTepbyprckuii NoAMTEXHUYECKUI yHMBepcuTeT MeTpa Benukoro, 2021

62



