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Editorial 2

New publication on complexity

The international publishing company Nature Portfolio, a subsidiary of Springer Nature, has
started publishing a new online journal: npj Complexity. It is expected that it will become a
platform for dialogue between representatives of different sciences on the topic of complexity,
which has an interdisciplinary character. This topic requires complex thinking and coordinated
interaction of various disciplines.

In this issue, the editorial article from the first release of npj Complexity is reproduced,
which was published on April 17, 2024:

Hébert-Dufresne L., Allard A., Garland J., Hobson E.A. and Zaman L. The path of complexity.
npj Complex 1, 4 (2024). https://doi.org/10.1038/s44260-024-00004-0.

This article is an Open Access publication and “is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and
reproduction in any medium or format, as long as you give appropriate credit to the original
author(s) and the source, provide a link to the Creative Commons license, and indicate if changes
were made”  (https://www.nature.com/articles/s44260-024-00004-0#rightslink).  On  the
RightsLink page of the Springer Nature site, additional information is provided about the
license: CC BY, “which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited”.

When considering complexity, the article touches on systems consisting of many
elements and the phenomenon of emerging properties in a system that elements do not possess.
In the context of the history of complexity and existing approaches to it, the authors refer to
many sources of information. This article is of undoubted interest in the perspective of design
and knowledge management — areas of activity characterized by the high complexity of the
problems being solved.

The epigraph to the article is a statement by Stephen Hawking: “I think the [21st] century
will be the century of complexity”.

The reproduction of the article in English (in the left column of each page) is
accompanied by a translation into Russian (in the right column, in blue font). The translation and
its adaptation to the rules of the Russian language were carried out by the editor of the journal.

Yuri Spirochkin

Keywords: complexity, systems, emergent phenomena, science, philosophy


https://doi.org/10.1038/s44260-024-00004-0
https://www.nature.com/articles/s44260-024-00004-0#rightslink

Hébert-Dufresne L. et al. The path of complexity 3

The path of complexity
Hébert-Dufresne L., Allard A., Garland J., Hobson E.A. and Zaman L.
Source: npj Complexity 1, 4 (2024). https://doi.org/10.1038/s44260-024-00004-0

Complexity science studies systems where
large numbers of components or subsystems, at
times of a different nature, combine to produce
surprising emergent phenomena apparent at
multiple scales. It is these phenomena, hidden
behind the often deceptively simple rules that
govern individual components, that best define
complex systems. Since these behaviors of
interest arise from interactions between parts,
complex systems are not counterparts to simple
systems but rather to separable ones. Their
study therefore often requires a collaborative
approach to science, studying a problem across
scales and disciplinary domains. However, this
approach introduces challenges into the ways
collaborations function across traditionally-
siloed disciplines, and in the publication of
complexity science, which often does not fall
cleanly into disciplinary journals. In this
editorial, we provide our view of the current
state of complex systems research and explain
how this new journal will fill an important
niche for researchers working on these ideas.

A brief history of complexity

The idea of complexity as a transdisciplinary
look at systems is itself an emergent
phenomenon as it cannot be traced back to a
single individual, study, or event, but instead
emerged slowly across fields. In its broadest
definition, complexity is a perspective that
embraces uncertainty and the need for multi-

Hayka O CJIOXHOCTM H3ydaeT CHUCTEMBI, B
KOTOpI)IX 6OJ'II)HIO€ KOJINYECTBO KOMIIOHCHTOB
WJIM TIOJACUCTEM, UHOTIa PA3JIMYHON PUPOLBI,
00BEIMHSIOTCS,

IMpoun3BO A HCOXUAAHHBIC

BO3HHUKArOIIue Ha6J'IIO,I[a€MbI€ B

Pa3INIHbIX MacirTabax. FIMeHHO 3TH SIBJICHUA,

SABJICHUA,

CKPBITBIE 32 YacTO OOMaHYHMBO MPOCTHIMH
YIPABISIONMMHA  OTJCIbHBIMU
obpazom
OTIPENIENIAIOT CIIOKHBIE CUCTEMBL. [lOCKOIBKY

IIPaBUJIaMH,
KOMIIOHEHTaMHU, HAWIy4lIIM
Takoe IOBEJIEHUE, MPEACTABIAIONIEE UHTEPEC,
BO3HUKAET B pe3yJbTaTe B3aWMOJAEUCTBUSA
MEXly 4acTSMH, CJIOKHBIE CUCTEMBI SIBIISIOTCS
HE MPOCTBIM NOJOOMEM COCTABISAIOIIMX MX
KOMIIOHEHTOB, @  CKOpee  COCTaBJIAIOT
OTIENbHYIO KaTeropuro. MXx m3ydeHue yacTo
TpeOyeT KOMILJIEKCHOTO HAay4YHOIro I0JX0[a,
M3Y4EHHUs MpoOJIeMbl B pa3HbIX MacuiTabax U
JUCLUIUIMHAPHBIX obOnacTsax. OJHaKo 3TOT
MOJIXOJl CO3JaeT IpoOJieMbl B3aUMOAECHCTBUS
TPaZMLIMOHHO Pa3pO3HEHHBIX IUCLUIUINH, a
TaKXKe YCIIOXKHSET MyOJUKAIMI0 Hay4YHbIX
HUCCIIENOBAaHUN O

JIMHAPpHO-OPHUCHTUPOBAHHLBIX

CIIO)KHOCTH B JHCITUII-
KypHaiax. B
ATON PENAKIIMOHHOW CTaThe MBI MPEICTABISIEM
Hall  B3MJIAJL HAa  TEKylIee  COCTOSHHE
HCCIICAOBAHUN CJIIOKHBIX CUCTEM U OOBSICHSEM,
KaK 3TOT HOBBIA JKypHaJl 3alOJHUT BaXKHYIO
HUITY JIJIs UCCieioBaTeNIel, paboTaronxX Hajl

OTHMHU UACAMMU.

Kparkasi ucropusi cJI0:KHOCTH

I/IIleIO CJIIOJKHOCTH KakK TPpaHCAUCIUII-
HI/IHapHBIﬁ B3IV Ha CHCTEMbI CaMy MOXHO
paccMaTpuBaTh KaK BO3HHUKAKOIICC SABJICHUC,
HEJIb34 J0

HUCCICAOBaHUA HIIN

IMOCKOJIBKY (Sv IMpOCICINTD

OTIENBLHOTO YeJIOBEKa,
coObITUA — OCTEIIEHHO

OHa, HAaIpPOTUB,

IposIBIIsIach B pas3HBIX obOjacTsax. B camom
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disciplinarity in the face of large inter-
connected systems. This idea has a long history
throughout the world, from classical Eastern
philosophy to pivotal figures in western
science. In the final work of René Descartes,
“The Passions of the Soul” from 1649, human
life itself is described as many parts of a
different nature interacting creating networks
with emergent properties where local effects
can have surprising global consequences.
These concepts were not formalized then, but
were used as a framework to try and wrestle
complex ideas that defy reductionist
descriptions.

The formalization of complexity occurred
across fields in the last century. In 1962,
Herbert Simon laid a road map for the study of
complex systems in “The architecture of
complexity” [1]. Herbert Simon himself was a
political scientist who eventually turned to
organization and artificial  intelligence
research. A decade later, the physicist Philip
W. Anderson addressed how this philosophy
clashes with the standard reductionist
hypothesis in 1972 in “More Is Different:
Broken symmetry and the nature of the
hierarchical structure of science” [2]. In this
essay, Anderson argues the need for multiple
perspectives since ‘“‘the ability to reduce
everything to simple fundamental laws does
not imply the ability to start from those laws
and reconstruct the universe.” The deeper we
go in fundamentals, the less relevant they
appear to be to global human-scale problems.
Similar ideas also emerged in philosophy with
the transdisciplinary work of Edgar Morin and
his critiques of reductionist or system theory

IHUPOKOM CMBICJIC CJIOXKHOCTb - 9TO

BO33pCHUC, KOTOpPOC OXBAaThIBACT

HEOIPEIEIEHHOCTD u HEO0OXOUMOCTh
MEXIUCLHUIUTMHAPHOCTU npu U3y4EeHUU
OOJIBLIMX B3aMMOCBSI3aHHBIX CUCTEM. DTa UJesl
UMEET JIOJTYI0  MHPOBYIO
KJIACCUYECKON BOCTOYHOM  ¢umiiocopuu 110
Quryp
nocineaneM Tpyae Pene Jlekapra «Crpactu

HCTOpHUIO, OT

KJTFOUYEBBIX 3anagHoM Hayku. B
Iylmu», onyosinkoBaHHOM B 1649 roxy, cama

YCJIOBCUYCCKas KHU3Hb OIIMCBhIBACTCsA KakK

MHOXECTBO 4YacTeil pa3IMYHON MPUPOIHI,
B3aUMOJICHCTBYIOIIMX  JPYT C  JIPYTOM,
co3llaBasi CeTH C HOBBIMH CBOMCTBaMH, T
JIOKaJIbHBIC s pexTh MOTYT

riio0ajbHbIE

HUMCTb

HCOXHAAHHBIC IHOCJIICACTBHA.

Torz[a O9THU KOHIICIIIINN HE ObLIN

dbopMaii30BaHbl, HO HCHOJB30BAINCH B

KayecTBE OCHOBbI i1  OOpalleHus co
CJIIOKHBIMH HJICSIMU, KOTOPBIE€ HE MO AAIOTCS
PEAYKIMOHUCTCKUM OIUCAHUSIM.

dopmanuzanusi CIOXKHOCTH MPOU30ILIA B
pa3HbIX 00JacTAX B MPOILJIOM CcTolieTuu. B
1962 rony I'ep6epr CaliMOH B CBOEW KHUTE

[1]

OCHOBHBIC HAaIIPaBJICHUSA HU3YYCHUSA CIIOKHBIX

«ApXUTEKTypa  CII0KHOCTH H3JI0KUIT
cucteM. Cam I'. CaliMOH OBLI IIOJIHTOJIOIOM,

KOTOPHIA B  KOHEYHOM  MTOT€  3aHSIICS
WCCJICIOBAaHUAMH B O0JacTH OpraHU3aIluu H
HWCKYCCTBEHHOTO WUHTeUIeKTa. JlecsaTh et
cnycts, B 1972 ronmy, ¢usuk Oumun B.
AnpaepcoH paccMmoTpen npoOaemy
MPOTUBOpPEUHs 3TON (PUIOCOPUN CTaHIAPTHON
PEOYKIIMOHUCTCKOMN

THUIIOTE3EC B KHHUTI'C

«bonbuie 3HAYUT TO-APYromMy: HapyIIEHHas

CUMMETpPHUSI W  TPUPOJAa  HepapXUUECKOH
CTPYKTYPBI HayKH» [2]. B CBOEM
UCCIeI0BaHUHT AHJIepcoH JIOKa3bIBaeT

HGO6XO,Z[I/IMOCTb HCIIOJIb30BAHUA Pa3JIMYHBIX

TOYCK 3pPCHUS, TTOCKOJIbKY «CIIOCOOHOCTH

CBECTH BCE K MPOCTHIM (yHIaMEHTAIbHBIM
3aKOHaM HE IIOAPa3yMEBAeT BO3MOKHOCTH
OTTOJIKHYTBCA ~ OT

9TUX 3aKOHOB u

pexoHcTpyupoBaTh Beenennyio». Uewm rioy0xe
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[3]. Morin’s formal work on the topic arguably
starts in 1978 with “Human Unity” and
culminates in 1990 with “Introduction a la
pensée complexe.” In his foreword to the latter
[4], Alfonso Montuori summarizes the
paradigm of complexity as “a way of thinking
that does not mutilate life... not disembodied
and abstract, but rich in feeling, intuition and
connection to the larger social and historical
context.”

Curiosity about the remarkable complexity of
living systems inspired critical developments
spread across several disciplines. Having made
fundamental insights in the field of quantum
mechanics, Erwin Schrédinger turned to
developing theory on self-replication and
heritable information. In doing so, he remarked
that fully understanding living systems will
likely require new laws of physics [5]. At the
same time, John von Neumann and Stanistaw
Ulam were developing theoretical machines
(which became foundational to the future field
of computer science) that could build
functional copies of themselves with hopes
they would eventually evolve ever-increasing
levels of biological complexity [6, 7].
Attempting to explain the origin of biological
complexity, Per Bak and Stuart Kauffman both
arrived at structuralist arguments centering on
self-organization, but each followed a distinct
intellectual path; Kauffman analyzed coarse-
grained models of genetic regulatory networks
[8], while Bak developed the iconic sandpile
model that exhibits self-organized criticality

MBI TOTpyXaemcs B  (yHIaMEHTaIbHbIC

MPHUHIIAITBI, TEM MEHEE PEIICBAHTHBIMH OHH
BBITJISISIT JUTSI PEIICHUS TII00aIbHBIX MPOOIeM
yejoBedeckoro macmraba. IlogoOHble wuaew
TaKke BO3HUKIM B (ritocopun Omaromaps
TPaHCAMCIUTUIMHAPHON pabote Dprapa
MoprHa ¥ ero KpUTHKE PEIyKIIMOHHCTCKOM
Wil cucteMHo Tteopun [3]. DopmaibHO
pabora MopuHa Ha 3Ty TeMy HadJalach,
BO3MOXKHO, B 1978 romy c «YenoBeueckoro
1990 ronmy

MBIIIJICHHUEC)).

CIMHCTBA» M 3aBEPUIMIACH B
«BBenenuem B
AnbpoHcO MOHTYOpH B CBOEM MPEAUCIOBUH K
MOCICAHEMY  TPYIY [4]  pesromupyer

mapaaurmy CJIOZKHOCTH KakK <<O6p8.3

CJIOKHOC

MBIIICHHS], KOTOPBIA HE HCKAKACT JKU3Hb... HE
SBIIICTCS. OCCTENICCHBIM W a0CTPaKTHBIM, HO
oorar YyBCTBaMHu, HHTYHHHeﬁ U CBSA3BKO C
6onee HIUPOKUM COIIMAIbHBIM u
HCTOPUYCCKHUM KOHTCKCTOM).

I/IHTepec K HOpaSHTeHBHOﬁ CJIOZKHOCTH KHUBBIX

CHUCTEM  BJOXHOBHII  HCCIEIOBaTejIe  Ha
BaKHBIE pa3paboTKu B HECKOJIBbKUX
mucuurinHax.  CpaemaB  pyHaaMeHTaIbHBIC

OTKpBITHSI B O0JIACTM KBAaHTOBOW MEXaHUKH,
OpBun lpenunrep obpatmica k pa3padoTke
TEOPUHU CaMOBOCIIPOU3BEIECHUS u
HacyeacTBeHHOW uHpopmauuu. [Ipu 3ToM oH
OTMETUII, YTO JUIsl IOJTHOTO TOHUMAHUS KUBBIX
BEPOSITHO, TOTPeOYIOTCS
3aKoHBI Gpu3nkH [S5]. B To xe Bpems [[)xoH ¢GoH

Hetiman m CranucnaB Yiaam pa3padarbiBaiv

CUCTEM, HOBBIC

TCOPCTUUCCKHUE MAIIWHBI (KOTOpBIC CTajn

OCHOBOW Oymaymiel 0O0JacTH KOMITBIOTEPHBIX

HayK), CIOCOOHBIE CO3/1aBaTh
(yHKIMOHATBHBIE KOMWUU CcaMUX ce0s B
HaJeXae, YTO B KOHEYHOM HWTOTE OHH

JOCTUTHYT MOCTOSIHHO BO3PAcCTalOUIEr0 YPOBHS
ounonoruueckou cioxHoctu [6, 7]. IlbrTascek
OOBSACHUTHh MPOUCXOKICHUE OHOIOTHUUECKON
cnoxkHoctd, Ilep bak u Crroaptr Kaydman
NPUIUIM K CTPYKTYPAJIUCTCKUM apryMeHTam,
OCHOBaHHbIM  Ha

caMOOopranm3anuu, HO

Ka)KHBIﬁ A3 HUX [OIIE] CBOUM COOCTBEHHBIM
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[9]. The success of this community reminds us
that life, like any other complex system, is best
studied wholly and from many perspectives.
This process of intellectual progress through
dialogues between fields was repeated in other
disciplines. Networks of all kinds are now
analyzed using theories from social sciences as
well as models from physics and mathematics
[10]. As we explore in our inaugural collection,
the study of epidemics and misinformation are
increasingly turning to a unified toolbox for
contagions of a biological or social nature.
This dialogue across disciplines and this search
for unified models and theories became the
ethos of complexity science over the next few
decades.

Complexity as a community

Complexity might not be a science per se,
arguably having no specific set of shared
systems of interests or methodological tools,
but it certainly is a community with a shared
approach to science. With members from many
disciplines, complexity is a community driven
by intellectual curiosity and an openness to
engage with new problems and disciplines.

In fact, over the last decade, complexity
science has grown in waves, always reaching
new disciplines. With roots in philosophy,

MHTEJIEKTYaJIbHBIM IIyTEM. Kaydman
IIPOAHAIIM3UPOBAT KPYIHO3EPHUCTBIE MOJENIN
IEeHETUYECKUX PEryJSITOpPHBIX cerell [8], B TO

Bpems Kak bak pa3paboran KyIbTOBYIO MOJIEIb

sandpile, KOTOpast JIEMOHCTPHPYET
CaMOOPTraHU3YIOIIYIOCAd ~ KPUTHYHOCTH  [9].
Ycnex  3TOM  COBOKYNHOCTH  TOJXOOB

HAllOMUHAET HaM O TOM, YTO JKH3Hb, KaK W
TI00YI0 JIPYTYIO CIHOXKHYIO CHCTEMY, JIYy4Ile
BCEr0 M3ydyaTh LEIUKOM U C PasHBIX TOYEK
3peHHs. OTOT MpPOIEecC HHTEIIICKTYAIbHOTO
nporpecca TOCPEICTBOM  JHajora  MEXIy
o0J1acTsIMM 3HaHWH ObUT MIOBTOPEH U B PYTUX
JTUCIUIUTMHAX. B HacTosiiee BpeMst ceTH Bcex
BUJIOB AHAJM3UPYIOTCS C UCIOJIb30BaHUEM
TEOPHIA, OTHOCSIIUXCS K COIIMATBLHBIM HayKaM,
a Takke Mojened u3z oOnacred (U3NKU U
marematuku [10]. Kak Mbl BuauMm B Haleu
nepBoil MoAOOpKe, H3YYEHUE OSIUIEMUU U
Ne3uH(GOpPMalii BCE dYalle NpPEeBpalaeTcs B
CIUHBIA HMHCTPpYMEHTapuil st OOpbOBI ¢
UH(EKIUAMH
COIMAIILHOTO XapakKTepa. JTOT TUAIIOT MEXITY
JTUCIUTUTMHAME U TIOMCK CIIMHBIX MOJeNeH U

OHOJOTMYECKOTO HniIn

TEOPHIl CTAIM OCHOBOM HAayKH O CIIOKHOCTHU B

TCUYCHHUC CJICAYIOMUX HECKOJIbKHX

NECATUIIETUN.

CJ10KHOCTH KaK COBOKYITHOCTb IIOIX010B
ClOXHOCTb MOXET M HE OBIThH HayKOﬁ KakK

TaKoBO, BO3MOKHO, y Hee HET
OTpeieieHHOro  Habopa  OOIIETIPUHSATHIX
CUCTEMHBIX WHTEPECOB W

MCTOHOJIOTUYCCKUX HWHCTPYMECHTOB, HO OJTO,

0€3yCIOBHO, COBOKYIHOCTb  pa3JessieMbIX

HUCCICca0BaTCIAMU HAay4YHBIX IoaXo0a0B.

CHOXHOCTB — 3TO COBOKYIHOCTb pa3feiioB

MHOI'UX JUCIUIIINH, pa3BuUBaromaigcga

Omarosaps UHTEIUIEKTYaJIbHOMY JIFOOOIBITCTBY

U OTKPBITOCTM JUIsl BOBJIEYEHHUS HOBBIX
Ipo0JIEM U TUCLUIUIMH.

dakTHyecku, 3a MOCIeAHEe JAECATUIETHE
HayKa 0 CJIOKHOCTH pa3BUBaNach

BOJ'IHOO6pa3HO, IIOCTOSIHHO OXBaTbIBass HOBBIC
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economics and physics, complexity was
originally a community based on abstract
thought experiments and models [11].
Computer scientists and statisticians joined to
help  with computational modeling and
processing of big data.  Ecologists,
anthropologists, or political scientists also
joined with the complex systems they had been
studying for decades; food web data, social
support networks, governance systems, or even
communication networks of trees!
Neuroscientists and biomedical scientists came
in and proposed that complexity science could
help us better understand ourselves through
complex models of our brain, microbiome, and
immune systems, among others.

One driver of this growth is that the core
message that “more is different” resonates with
many scientists [12]. Across disciplines,
moving from one ideal system studied in
isolation to an interacting open population is
extremely hard. That is how many academic
fields are born after all: population biology,
ecology, statistical physics. Complexity
science grows by recognizing that there are
lessons to be learned from all of these efforts.
That message was echoed over the last decades
to form the complexity community of today.
Especially in recent years, as we celebrated the
Nobel prize of Giorgio Parisi which
highlighted the importance of letting curiosity
and real-world serendipity guide even
theoretical and fundamental scientific inquiry
[13].

JucuuIHel.  M3HaganbHO
yxoasmas

SKOHOMHKY H (DU3HKY,

ITa
¢dunocoduro,
ObUIa COYETAHHUEM

HayKa,
KOPHSIMH B

MOJXO/I0B,  UCHOJB3YIOUIMX  a0CTpaKTHBIC
MBICIICHHBIC JKCIIEpUMEHTBI W Momenu [11].
Crnenuanictel B 00JaCTH WH()OPMATUKU |
CTaTUCTHKH OOBEAMHUINCH, YTOOBI ITOMOYb C
KOMITIBIOTCPHBIM
00paboTKO

MOACIIMPOBAHUCM n

0ONBIIMX OOBEMOB JIAHHBIX.
DKOJIOTH, aHTPOIOJIOTH U TOJIMTOJIOTH TaKXKe
NOAKIIOYMWINCh K paboTe HaA CI0XHBIMU
CHCTEMAaMHU, KOTOpBIC OHHU U3yJaiu
JIECATUIICTUSIMA M KOTOPBIC OXBAaThIBAIOT BEO-
JAaHHBIE O  MPOJYKTax
CcoIUaJIbHOM

YHpaBJICHUA WK JaKE€ KOMMYHHKAIITMOHHBIMHA

INUTaHuA, CCTU

MOJIJICPKKH, CHCTEMBbI
cetu gnepeBbeB! I[lpunuin HelipoOuosorn u
OMOMEIUIIMHCKUE CIIEIUATTUCTBI u
MPEANONIOXKWIN, YTO HayKa O CIOXXHOCTHU

IIOMOXET JIy4llle IIOHSITh Hac CaMHX C
MIOMOILBIO, CPEAM MPOYETO, CI0KHBIX MOJEIIEH
HAIIer0 MO3ra, MHKpPOOMOMa ¥ HMMMYHHOMU
CUCTEMBIL.

OmauM  u3  (QaKTOPOB TAKOTO  PaA3BUTUA
ABIIIETCS TO, YTO OCHOBHas upes «OoJblie
3HAYUT TMO-JAPYrOMYy»

MHOTUX y4yeHbIX [12]. B pa3HbIx qucnuminHax

HaxoauT OTKIIUMK Yy

nepexoJ OT OJHOM UJCaJbHOW CHCTEMBI,
n3y4yaeMoil M30JIMPOBAHHO, K
B3aMMO/ICUCTBYIOIIEH OTKPBITOM
COBOKYITHOCTH YPE3BBIYANHO CIOKEH. B KOoHIIE
KOHIIOB, MMEHHO TaK 3apOoXKIaloTCsd MHOTHE
Hay4HbIE 00JIACTH: MOMYJISIIUOHHAs OMOJIOTHS,
9KOJIOTHs, cTaTucTudeckas (usuka. Hayka o

CJIOKHOCTH pa3BUBaETCs Onarogaps
OCO3HAHHUIO TOTO, YTO M3 BCEX TAKHUX YCHWIAU
MOXHO  M3BJIEYb  YPOKH. OTOT  TE3HC
MOBTOPSUIC ~ HA  NPOTSHKEHUU  IOCIEIHUX
JIECATUIICTUH, bopmupys HBIHEUTHIOO
COBOKYIIHOCTb  IOAXOAOB K  CIIOKHOCTH.
[Ipucyxnenue Hobenesckoit MPEMUHU

Jxopmxo [lapu3nm mNOTUYEPKHYIO BaKHOCTh
TOTO, YTO JIOOONBITCTBO U  CIY4YailHOCTH,

MIPUCYTCTBYIOIIAsl B PEAJIbHOM MHUPE, MOTYT
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Interdisciplinary, not any-disciplinary
Research that transcends disciplinary borders
faces unique challenges in the traditional
publishing system, which is built on
disciplinary foundations. The goal of npj
Complexity is therefore to publish work
contributing to dialogues occurring at the
edges of disciplines. Our editorial team is well
aware of the traditional challenges in this space
and aims to embrace new, weird, and creative
perspectives. This will hopefully result in a
curated venue where members of our
community, regardless of fields, can listen to
emerging voices or discover new ideas and
fields of study.

Currently, research in complexity often has to
choose between two imperfect options. Studies
can be published in disciplinary venues, from
physical, biological, or social sciences, which
requires tailoring the project and the text to a
specific disciplinary audience at the risk of
losing part of the identity of the research.
Alternatively,  studies can aim  for
multidisciplinary journals, which more often
than not are large journals that publish from
any disciplines, rather than journals focused
specifically on interdisciplinary work. Offering
a home for research that transcends disciplines
or build bridges across them is at the core of
the mission of npj Complexity. It is not
designed to be the journal of the future. It is
after all founded in partnership with a
traditional publisher and relies on the current
open-access standards. Yet, the journal aims to
help fill a longstanding and important gap in
the publishing venues for interdisciplinary

HaIpaBJIsITh Jaxe TCOPCTUUCCKUC u

(yHIaMEHTaJIbHbIE HAy4yHbIE MCCIEA0BaHUs

[13].

MexkaucununJInHAPHBIN XapakTep
HccnenoBanusi, BBIXOSIINE 32 PAMKU KaKOM-
an00 OJHON JMCUMILIMHBI, CTAJIKHUBAIOTCS C
npobiieMamMu

0COOEHHBIMU npu

B3aUMO/JICHCTBUU c TPaJuLIMOHHON
M31aTENBCKOM CHCTEMOM, KOTOpas MOCTPOECHa
Ha JucuurimHapHoMm ¢yHaamente. Llens xe
npj Complexity — mybaukoBath pPabOTHI,
BHOCAILIME BKJIAJ B JUAJIOTM HAa CThIKax
aucuuiinH. Hama penaknuonHass komanzaa
XOpOIIO  OCBEIOMJIEHA O  TPAaJAULMOHHBIX
npobiieMax B ATOH 00dacTU M CTPEMHTCA
WCIIOJIb30BaTh ~ HOBBIE,  HEOOBIUHBIE U
TBOPYECKHE MEPCHEKTUBBL. MBI HajieeMcsi, 4TO
B pe3ylbTare Mbl CO3JaJAMM IUIOIIAJAKY, Ha
KOTOpOii COO0O0111eCTBa,
HE3aBUCUMO OT c(ephl eATeIbHOCTH, CMOTYT
yCIbIIIATh HOBBIE TOJOCA WM OTKPBITH IS
ceOst HOBBIC UCH U 0OJIACTH UCCIIeI0BAaHUM.

B mBacrosmee BpEMs IIpU  HUCCICAOBAHHUH

YJICHBI HalIero

CIIO)KHOCTH 4YacTO HPUXOJIUTCS BBIOMPATH
MEXy JBYMsSI HECOBEPUIEHHBIMU OMIUSMHU.
Pabortsr MOTYT yOJIMKOBATHCS B
JUCLUIUIMHAPHBIX HM3JaHUIX, 3aHUMAIOIINUXCS
bu3nueckumuy, OMOJIOTHYECKUMU WU
COLMAJIbHBIMU  HAyKaMH, TpebyeT
ajanTallid HAy4YHOTO IPOEKTa U TeKcTa K

KOHKPETHOW JUCHUIUIMHAPHOW ayIUTOpUU C

qTo

PUCKOM  TOTE€PU  YacTH  CaMOOBITHOCTH

HUCCICIOBaHUsI. B kauectBe AJIbTCPHATHUBBI
HUCCIICAOBAaHUA MOTYT OBITh HaIICJICHbI Ha

MCKIAUCHUIIIIMHAPHBIC JKYpHAJIbI, KOTOPBIC

yaie BCEro MpeiCTaBisoT co00il KpyIHbIE
NepUOIMYECKUe  M3JaHus,  MyOJIHKYIOIIHe
MaTepuaigbl MO JIOOBIM JUCHUIUIMHAM M He
Ha

OPHUCHTHPOBAHHBIC CIICuaJIbHO

MEXKIUCIUIUTMHAPHBIE paboThl. Muccus npj

Complexity 1o CYTH COCTOHUT B
PEIOCTABICHUN BO3MOKHOCTEH ISt
UCCIENOBAHMI,  BBIXOMAIIMX 33  PaMKH
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work.

As a community, including the newcomers
interested enough to read this, we aim to push
knowledge in new directions at the edge and
intersections of many disciplines. This goal
means that we at times solve big problems with
a unique perspective, and at times reinvent the
wheel in a new setting. To distinguish the two,
it is critical for complexity scientists to
surround themselves with a diversity of experts
and listen to knowledge from new disciplines.
Failing to do so, complexity science risks
becoming yet another discipline with a funny
name, with its own jargon and problems. It is
thus a core requirement of npj Complexity that
manuscripts published by the journal be
readable to its broad target audience in order
for pre- and post-publication peer review to
transcend disciplinary boundary.

To quote the great Murray Gell-Mann,
physicist turned complexity scientist [14], at
his 1969 Nobel Prize speech: We are driven by
the usual insatiable curiosity of the scientist,
and our work is a delightful game. At npj
Complexity, research needs to engage with
scientists from any discipline by appealing to
the inherent curiosity of complexity scientists.
It is a difficult and subjective goal, but one that

pa3IMYHBIX AWCUMIUIMH, WIM B HAaBEACHUHU
MOCTOB MeEX1y HuMHM. Ham KypHan He
3aJlyMbIBaJICs KaK >KypHals Oynyuiero. B konie
KOHIIOB,
TPaAULMOHHBIM W3ATCILCTBOM U OIMPACTCA
Ha COBPEMEHHBIE CTAHAAPTHI

noctyna. Tem He MeHee, KypHall HampaBlieH

OH OCHOBaH B IapTHCPCTBC C

OTKPBITOI'O

Ha I@noMompb B 3aIllOJHCHUM JaBHCTO H

CYILIECTBEHHOr0 TMpobelia, HMMEIOLIErocss Ha

A3/1aTENILCKUX  IUIOMIAJKaX B  OTHOLICHUH
MEXTUCIUTUTMHAPHBIX PadoT.
Kak coo0mecTBo,

3aMHTCPCCOBAHHBIX B TOM, YTOOBI MpOYUTATDb

BKJIFOYAOmic€ HOBHWYKOB,

9TO, MBI CTPEMHUMCS TMPOABUTaTh 3HAHUS B
HOBBIX OOJIACTSAX Ha CTBHIKE M IEPECCYCHHIX
MHOTHX AUCHHUINIMH. DTa 1e€JIb 03HAYaeT, YTO
WHOTJIa MbI peliaeM OoJbIIne TpoOIeMbl ¢
VHUKQJIbHOM  TOYKM 3peHUs, a MHOrAa
«n300peTaeM KOJIECO» B HOBOM IOCTAHOBKE.
Yr1oO0bI
YYCHBIM, HW3YYaroIuM
OBITh B OKPY)KCHHUH PAa3HbIX 3KCIEPTOB H
MPUCITYIIMBATBCS K 3HAHUSIM, IOCTYIAIOIIUM

U3 HOBBIX JUCHUIUIMH. B IMPOTHBHOM CJiy4ac

pasiiniyate OTU ABa HaAIIPaBJICHHA,

CIIOXKHOCTBb, BaXXHO

HayKa O CJIOKHOCTHU PUCKYET NpPEBPaTUTHCS B
ere
Ha3BaHHEM,

OOHY JUCHUIIIINHY co CMCIIHBIM

co CBOUM COOCTBEHHBIM

xKaproHom u npobiemamu. Takum oOpazom,

OCHOBHBIM TpeOoBanmem npj Complexity
SIBJISIETCSI, YTOOBI PYKOIUCH, TyOIHKyeMbIe
KypHaJIoM,  ObUTH  ymoOOYMTaeMbl ISt
IIAPOKOW  IIEJICBOM  ayJAWTOPHH,  YTOOBI

pEelEeH3UpPOBaHUE JI0 M Toche MyOJuKaIuu

BBIXOJIMJIO 32  paMKd  JUCHUIUITMHAPHBIX
OTpAaHUYEHUU.

Bor u4ro ckazan Benukuid Mroppeit ['emn-
ManH, Gu3uK, CTaBOIMA HCCIEI0BATEIIEM
CII0)KHOCTH [ 14], B cBoell HOOENEBCKOI peuu B
1969 romy: «Hamu nBmkeT OOBIYHOE IS
VUEHBIX HEHACBITHOE IOOOMBITCTBO, W HAaIla
pabota — »3T0 BocxuTHTEnbHass wurpa». C
nosunima  NPj Complexity mist wccnenoBanuit
HEOOXOJMMO TPUBJIEKATh YUYEHBIX U3 JI00OM
MPUCYIIEMY

JUCHUITIINHBI, B3bIBas K
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is at the heart of complexity science.

The path of complexity

Complexity science is at times described as
weird and unique, but it has many cousins,
such as systems theory, cybernetics, ecology,
political science, and any other fields interested
in systems composed of many parts interacting
at multiple scales or through diverse
mechanisms. The value of using the term
“complexity” is in part to embrace the
openness of the community through the
vagueness of the term. It is therefore hard to
formulate a concrete mission statement for the
journal. Yet there is a dire need for a holistic
approach to complexity research: From theory,
to experiments, to applications, including the
philosophy and ethics thereof.

And npj Complexity aims to be such a home
for complex systems, including but not limited
to:

— network science,

— artificial life,

— computational social science,

— systems biology,

— data science,

— ecology & evolution,

— dynamical systems,

— economics & finance,

— and social complexity.

Spanning across these domains and more, we
find that the most pressing problems facing
humanity are cross-disciplinary in nature:
emerging pandemics, misinformation, climate
change, rising global inequality, human right
movements, adaptations to new technologies
and the nonlinear interactions that arise among

UCCJIEIOBATENSAM  CIOKHOCTH  JIFOOOIIBITCTBY.
OTO cliokHasi U CyObEeKTHBHAs 1I€Jib, HO OHAa
JICKUT B OCHOBE HAYKH O CJIIOKHOCTH.

Iyt caoxHOCTH
Hayky o cinoxHocTH HMHOrAa
CTPAHHOW M YHUKAJIbHOM, HO Y HEE€ €CTh MHOI'O

Ha3bIBAIOT

«POJCTBEHHUKOBY» — TAKUX KaK TEOPHUS CHCTEM,
KHOEepHETHKA,

apyrue
CUCTEMaMH, COCTOSIUMMHU U3

3KOJIOT'HuA, IIOJIUTOJIOIud H

JIF0ObIE o0jlacT, 3aHMMAIOIIMECs
MHO’KECTBA
yacTei, B3aUMOJACHCTBYIOIIUX B  Pa3HBIX
MacmTabax WM TIOCPEJACTBOM  Pa3THMYHBIX
MEXaHHU3MOB. 3HaueHue TepMHHA
«CIOKHOCTBY» 3aKII0YaeTcsl OTYacCTH B TOM,
YTO OH OTPAXKAET OTKPHITOCTh COBOKYITHOCTH
UCIIOJIb3YEMBIX  TOAXOJOB, HECMOTps  Ha
PacCIUIBIBUATOCTh JTOTO TEPMHUHA.
TPYIIHO chopmMynupoBaTh KOHKPETHYIO

MHCCHIO J)KypHasla. TeM He MeHee, CyLIECTBYET

IToaTomy

ocTpasi MOTpPeOHOCTh B LIEJIOCTHOM MOJIXOJE K
HCCJICIOBAHHUIO CIIOKHBIX CHCTEM: OT TEOPHH
0 DKCHEPUMEHTOB U MPUIOKEHHUM, BKIIOYAs
ux GUI0CODHUIO U ITHKY.

U npj Complexity ctpemutcst ctath MecTOM
(bopMHpOBaHHUS TAKOTO MOJX0/1a, BKIIFOYAsi, HO
HE OTPaHUYNBASICH CIETYIOIIUMH 00JIaCTIMHU:
— Hayka O CeTsX,

— HCKYCCTBEHHasl KU3Hb,

— BBIYHCITUTEIIbHAS COIIMOJIOTHSI,

— cHCTeMHas OMOJIOTHS,

— HayKa O JaHHBIX,

— DKOJIOTHS U DBOJFOIIHS,

— JIMHAMHUYECKHE CUCTEMBI,

— DKOHOMHMKA U (DUHAHCHI,

— COIMAaNbHAs CIIOXHOCTb.

PaccmaTtpuBas »TH u apyrue o01acT, MbI
oOHapyXMBaeM, YTO HauboJiee HaCYIIHbIE
npoOJIeMBI, CTOSIIIUE TIEPE YeIOBEUECTBOM,
HOCAT  MEXKIUCIUIUIMHAPHBIA ~ XapakTep:
ne3nH(popManus,
U3MEHEHHE KJIMMaTa, pacTyiiee TITo0anbHOe

BO3HHKAKINKUE MMaHACMUU,

HCPAaBCHCTBO, JABWIKCHUA 3a IIpaBa YCJIOBCKA,
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all of these challenges. None of these problems
can be tackled in isolation, they require
complex thinking and disciplines working in
unison. Research along this path can be
challenging for standard peer review practices
as it involve dialogues across fields and
expertise, or new language and perspectives.
Efforts to rise to these global challenges while
embracing their complexity deserve their own
venues.
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