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BaneHnTnHa ®epnotoBa

YNPABNAEMbIN XAOC

HuTepec k npobieme xaoca mosiBuiics o BiusaueM padotsl U. [puroxkuna u Y. Crenrepe «Ilo-
psnok u3 Xaoca. HoBBIH auasor yemoBeka ¢ MpUpoIoii», Beimeniei Ha 3amnane B 1979 1. (B mepepa-
ooranHoM Buze B 1984 rony) u nepesenenHol B Poccnu BriepBbie B 1986 Toy W B OCIIESIYIOMUX W3-
nmaHusx*. B 9Toll kHUTE, UMetomIell cepbe3Hble Gprocodckue naen, Ho CASTaHHOW B OCHOBHOM Ha Ma-
Tepuaine pU3MKK U XUMUH (CHIeLUaIbHOCTH Oenbruiickoro yuernoro U. [Ipuroxuna), xaoc paccMarpu-
BaJICSl KaK CJIEJICTBUE JUHAMUYECKON HEYCTOMUNBOCTHU CIOXKHBIX CUCTEM. [lonsamue ciodcHocmu a6u-
JI0Cb YeHmpanibHbiM 8 meopuu xaoca. Hosvim dice asunocy 0asno 3abvimoe cmapoe: xaoc obaadaem
He MONbKO pA3pyUWUmMensHol CUIOU, HO MOdiCem CMames UCOYHUKOM NOPAOKA. ITO TIOX0XKE Ha aHTHI-
HBIH B3I HA Xa0C KaK HEYTO KUBOTBOPHOE.

OcHoBaHueM 1151 IOZOOHOTO BBIBOJA SIBUJIOCH TO, YTO MOHSATHE 3aKOHA, TOCTABILIEECS B HACIIEANE
ot Hayku XYII, coomeemcmeyem npocmuim cucmemam u npucywelt um OUHAMUKe, TEPUOTUIHOCTH
MPOIIECCOB. 3aKOH BCera orpyossieT mpoiecchl nepexoaa. JleTepMUHUCTCKOE OMMCaHue, COTTIACHO aB-
TOpaM 3TOW pabOThI, HEAJIEKBATHO OMTMCAHUIO HEYCHOUYUBLIX CUCTHEM ULU NEPUODY HEYCIMOUNUBOCTIU.
[To-cymecTBy, peus HACT HE CTOIBKO 00 YCIOKHEHUH CHCTEM, CKONbKO O 803DACHAHUU 3HAYUMOCU U
HeobxXo0uMoCmu y4ema ux CJIONCHOCMU U HeyCMOUYUBOCMU, O CMeHe MemoO0ono2uy U3UYecKux Ha-
YK, KOmopble HAYUHaom y4umuléams yenogekopasmepnocms cucmem (B.C. Crenun), Halry BKIIOYEH-
HOCTb BO BceneHHy1o, Hallle BO3IeHCTBHE Ha IpeaAMeT no3HaHus. [Ipuroxun u CTeHrepce yKa3blBalor,
YTO MX MW UMEIOT 3HaUC€HUE U JUI1 UCTOpUUYEeCKUX HayK. OJTHAKO pa3uyus MEXIy eCTECTBEHHO-Ha-
YYHBIM OHUMAaHUEM 1 COIIMAbHBIMU HayKaMH UMH TIPOBEIEHBI HE OBLIN.

CrnencTBueM 3TOro CTaly BOCTOPKEHHBIE MEOIOIM3alMK aICITOB UIEH POXKACHUS MOPsIKa U3 Xao-
ca. ABTOpY J0KJIa/ia HE Pa3 NPUXOAUIIOCH CIIBIIIATH Ha BCEBO3MOXHBIX CEMHHApax O TOM, YTO Xa0C OTHBI-
HE He CTpallIeH, YTO U3 Hero o0sA3arenbHo poaurcs nopsaaok. Kak u Bonurcs, B Poccun B 1yxe He3HaHUS
CepeMHbI Hauasa OTPULIAThCA paspylIUTeNbHAs Poiib Xaoca. Bo MHOTHMX TpakTOBKaX YBIIEKIUCH KBa3H-
MIPUPOJHOCTHIO OOIIECTBA U IIOTEPSUIN TY YEIOBEKOPA3MEPHOCTh, KOTOPAs U ACNAET CUCTEMbI CIIOKHBIMU.

Tak, conuanbHbli Npsinok 90-X MHOTMMH BOCIPHUHMMAJCS KaK XXUBOTBOPHBIA Xaoc. Muoii ou
MPAKMOBANCS KAK AHAPXUYECKULl NOPSAOOK, 0becneyusarowull npocmyro aoanmayuio u eeoyuuili K
yboviganuio croxcHocmu cucmemvl. TeM caMbIM TIPOBOIVIINCH PA3IMIUs HE TONBKO MEXKIY IOPSIKOM
U Xa0COM, HO M aHapXueil U Xa0COM, BBOJAMIUCH THUIIbI IPEATIOPAIKOB (AHAPXUUYECKUH, anaTHueCKUH,
(dbopmanbHO-paMoHabHbIN). OHU COOTBETCTBOBAIM HEYCTOWYMBOCTH MOCTKOMMYHHCTHYECKOH COLU-
aJbHOM CUCTEMBI U €€ CTPEMJICHHIO TIOBBICHTh CIIOCOOHOCTS K aJalTalllK 33 CYeT YOBIBAaHHS CIIOXKHOC-
TH. BMecTo 1eMOoKpaTiy U phIHKA, IPOBO3MIAIICHHBIMHU €€ CIIOKHOU IIEIIbI0, MPeoOaiany 1eNn alar-
TaIlNX B YCJIOBUSIX aHOMHH (IECTPYKINH M PaccOrIacoBaHMsI IIEHHOCTEN), BEANINE K aHAPXHUS, BKIIO-
yaBIei B ceds cmaboCTh IEHTPaIbHON BIACTH, OTCYTCTBUE EHCTBEHHBIX HHCTUTYTOB M pacmaj KO-
JIEKTUBHBIX MPEJCTABIEHHI, a TaK k€ PyCCKHUE MPOSABICHUS aHAPXUH — CaMOIIOMOILb U KOollepauus
(npsimo o I1. KponoTkuHy), OyHT NPOTHUB Uy>KAOH MHTEJUIMTEHTCKON KyJIbTYpHl (IpsiMo o M. Baky-
HUHY). Omauyue auapxuy om xaoca onpeoensniocs mem, 4mo oHA cama bblia podiCOeHHbIM U3 Xaoca
Munom nopsoka, mo2da Kak xaoc cam no cebe nopsaokom HUKax ovimv He modicem. VICTIONb30BAINCH
nonoxkerns O. Xedde 00 ommmanu ToTaNEHON HEYTIOPSAOUYCHHOCTH Xa0Ca OT YaCTHYHOH HEYIOPSIIO-
YEHHOCTH aHapXuu**,

Anomus cmensemcsi, YCiL08HO 2080psl, YEHHOCMAMU CIAOUILHOCIU U O€30NACHOCIU, YO POXCOa-
em anamuio u mo, 4mo 5 Ha3wvlealo anamuieckum nopsaoxkom. Ho oanee osnuxaem ceoezo pooa nHogeas
YEHHOCMb, BbIPAXCEHHAA 8 MPebosanuly 3pdhekmusHocmu, 4mo nobyxcoaem MmeHs nPedcKazvléams
@opmanvro-payuoHanbHblli NOPAOOK, bonee pe2yIamUsHbIl, Yem KOHCHUMYMUGHbII.

BricTpanBaercs, TakuMm 00pazoM, Ooree CIOKHAs, 9YeM B MPUPOIE, IIETIOUYKa: Xa0C — aHApXUS H
IpyTHE THUIIBI IPEIIOPSIKOB — MOPSIIOK Oojee CTaOMIBHOTO THUIIA.

* [Ipucoorcun 1., Cmenzepc U. IIpsook uz xaoca. Hoebwiii duanoe wenosexa c npupooou. M: doumopuan YPCC. 2000.
** Xeghgpe O. Honumuxka. Ilpaso. Cnpasednrusocms. OCHOBONNONCEHUS KPUMUYECKOT MeOpUU npasa i 2ocyoap-
cmea. M.: I'nocusz. 1994. C. 122-128; 133-136.
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CounanpHbIC TEOPUH TAK KE UCIIONB3YIOT HIICI0 CIOXKHBIX CHCTEM, MX HEYCTOHYNBOCTH U ITOTEH-
UaIbHOM HecTabuIbHOCTU. B kHure «Xoporee o0mecTBo» s cebliatoch Ha 3. baymana u FO. Xabep-
Maca. IlepBblii 0OTMEUAET HEBO3MOXKHOCTD IIOJIHOW YINOPAJOYEHHOCTH CTOJIb CIOXHOH CHCTEMBI, KaK
o0miecTBo. Xabepmac TOBOPHT, YTO B TIPOCTHIX CHCTEMaX JCUCTBYIOT €CTeCTBEHHbBIE T0OPOIeTENH, Ta-
KHe KaK CHMIIATHs, TOOpOXKeIaTeNbHOCTh, COCTPaJanne. B CIOXKHBIX jke CHCTeMaxX HYXKHBI, II0 €TO
MHEHUIO, HCKYCCTBEHHBIE TOOPOIETENH, TaKHe, KaK CIIPaBEITHBOCTE ™.

YnoBaH#e Ha Xa0C COIMAIBHBIX MPOIECCOB KaK MCTOYHUK KPEaTHBHOTO Pa3HOOOPa3Hs HE YUHUTHI-
BAaET, UTO U3 Xaoca 8 obujecmae He 6ce20a poxcoaemcs nopsiOoK, 9To TOPSIIOK MOXKET POIUThCS Oe3
Hac, OCJIe Hac, COBCEM HeE Takoi, kakoi Mbl XoTHM. OTcIof1a NOSBIIsIETCA Ues yNPaBIsIeMOro Xaoca,
KOTOPBIN COYETaeT HEyCTOWYNBOCTh U H30MPaTENbHYIO Pa3pyIIUTEIbHOCTE C TBOPCHHEM HOBBIX XKeJa-
TENBHBIX IIPOIIECCOB.

Cpenu crieHapHueB pa3BUTHS LEIecO00pa3HO pa3InInTh:

— cyenapuu-o0pazel, B TaHHOM CITydac KpPEaTUBHOM CHIIBI Xa0Ca, OTMCUCHHBIN BBIIIE;

— cueHapuu-mpenOvl, YyNaBIUBAIOILINE BO3MOXKHYIO TCHICHIUIO CJIOMA IMPUBBIYHOIN TUHUM IPO-
1ecca B Touke Ou(ypKaluy U Mepexos Ha HOBBII aTTPakTop, T.€. MPOIECC ¢ UHBIMU 3aKOHAMHU Pa3BU-
tus. [Ipu 3TOM KBa3HNPHUPOAHOCTH KOHLEIIUN POXKIICHNS OPAIKa U3 Xaoca He eHCTByeT B 00mIecT-
BE TIOJIHOCTBIO M3-332 aKTMBHOW MO3HIINH CyOBeKkTa. OCHOBOIIONATAIOMINM ITYHKTOM HIICH POXKICHUS
nopsinka u3 xaoca y [Ipuroxuna u CteHrepc BHICTYIACT 3aKOH COXPAHEHUs DHEPTHH B IPUPOIE, KO-
TOPBII U CO3MaeT BOCHPOHU3BOICTBO HOBOTO IOPSAKA, HOBOH CHCTEMHOH yCTOHYMBOCTH, OOECIICUCH-
HOI (yHIaMeHTaIbHON HHBAPHAHTHOCTBIO, KKOTOpas (B CHIIy 3aKOHa coXpaHeHus sHeprun. — B.®.)
KpOETCs 32 BCEMH TpaHC(HOpMALUIMHU, IPOUCXOIAIUMU B Ipupone»n**. CredosamensHo, nopsiook 6
npupooe umeem (yHOAMeHMANbHOE 3HAYEHUe U He SAGNAEeMCA OCMPOBKOM 8 Mope xaoca. YOBIBaHNE
SHEPTUH B OJJHOM MECTE M BBI3BaHHAs 3TUM HEYCTOHYMBOCTH BBI3OBET NPHOABICHUE YHEPTUH B IPY-
TOM MECTE W TOBBIIICHHE yCTOWYNBOCTH, T.€. HOBBIH MOPAIOK. B oOmiecTBe ske 3aKOH COXpaHEHHUS
SHEPTUM He AeUCTBYeT. 13 3TOrO0 CcieyeT, 94To Xaoc MOKET 3aHUMATh OOJBIIEe MECTO U CICPKHUBACT-
Csl yCUIIUSIMU JIIOfIeH. Bepoamuocms xaoca 6 obujecmee o4ueHb 8blCOKA U OMEEMOM HA IMY 8ce20aui-
HIOIO Y2pO3Y AGNAEMCS 0eamMeNbHOCHb CIMPEMAWE20Ca K CaMoCcoXpanenulo yenogevecmaa. Ilomomy u
30ech NOPAOOK Npepvleaemcs ouazamu Ui nomoxkamu xaoca, a ve Haobopom. (Touxoit dudypkranum
Ha3BIBAIOT TOYKH, B KOTOPBIX CHCTEMA TEPSET YCTONIMBOCTH ITO OTHOMICHHUIO K (hrykryarmsiM. Kacka-
JIbI OU(ypKaIMid MOTYT MPUBECTH K Xaocy)***,

CueHapuu-TpeHIBI MOTYT BBIIBUTH OIMACHOCTh HAPACTAHUS Xaoca, MOTEPH YCTOWIHBOCTU COIU-
aJbHOM CHCTEMOM.

— Cyenapuu-npoekmul. B ocrnognom onu xacaromcsi npeoooneHus: 10KaIbHO20 Xaoca U Hedony-
WeHus Xxaoca 8 mMacumaodax N0KATbHO20 00Wecmea Ul 8Ce2o 4enogeyecmsd U, 8 dMOM CMbICTe,
ynpasnenus 6 yciosusax xaoca. IIpobieMa MpeogoneHus Xaoca BO3HIKAET B CIyJasX TOJI0/a, dIHIe-
MUH, TTAHAEMHUH, BOHH, TEPPOPUCTUISCKUX aTaK, PEBOIIONUHA, OYHTOB, MPUPOTHBIX KaracTpod, roda-
JM3alUH JIOKAaJbHBIX HECYACTH, aBapHil HA aTOMHBIX 3JIEKTpOocTaHIui. OmacHOCTeH Xaoca Tak MHO-
T0, 4T0 00 UCIIOJIB30BAHMHM Xa0ca I JIOCTIDKEHUS APYTHX LieJied MOXHO TOBOPHUTH B IBHOM BHUJIE, TI0-
JKally#, TOJIBKO B CIIydae TeppOpU3Ma.

N3ydeHnne 3TUX MpOIEeccoB BeKaMU OOXOAMIOCH Oe3 MPUMEHEHUS! TCOPUU Xa0ca U CHHEPTETHKH.
«CuHepreTika MpeiCcTaBiIsieT co00i COBPEMEHHYIO TCOPHIO IBOIIOIMH OONBIINX, CBEPXCIOXKHBIX,
OTKPBITHIX, TEPMOANHAMUYIECKH HEPABHOBECHBIX, HEIMHEWHBIX JHHAMHYCCKIX CUCTEM, 00IaIatonIux
00paTHOM CBSI3bI0 U CYIIECTBYIOMINX KBA3UCTAI[IOHAPHO JIVMIIH B YCIOBHIX 0OMEHA BEIISCTBOM, JHEP-
rueit 1 uHdopManueil ¢ BHEIIHEH cpeioit», — onpe/ernseT CHHePreTHKyY pefaktop KHUru «Cunepre-
THYecKasl mapagurMan™**** K TakuM cucTreMaM OTHOCHTCS W OOIIECTBO, U KyabTypa. CoBepIIeHHO
MOHSITHO, YTO OHU M3YyYaJINCh paHbIIe U 0e3 cuHepreruku. Hampumep, I1. CopoknHy NpHUHAIIICKUAT
TPOMaJIHBIN TOM MCCIICAOBAHMUS BIISIHUS TOJNOA HA YEIIOBEKA, €r0 IICHXUKY, OOIIIECTBEHHYIO CTPYKTY-

* @eoomosa B. I Xopowee obwecmeo. M.: Ilpoepecc-Tpaouyus. 2005.
** Ipucooicun U., Cmeneepc U. Yxasz cou. C. 104.

*#% Tam oce. C. 142.

**¥% Cunepeemuuecxas napaouema. M..: Ilpoepecc-mpaouyus. 2002. C. 8.
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py. Tosibko pocT 3TaTU3Ma MPOTUB POCTA AHAPXUU MAcC U MHAUBUIYAIUCTHUECKU-aHAPXUYECKOTO 00-
LIECTBA, TJI€ HET HU HOPM, HU MPaBUJI, HU MOPAJIH, B YCJIOBUAX TOJI0AA MOXKET TapaHTUPOBATh BEDKU-
BaHUe Oomblnero uncia joaei™. [ToHsITHO, YTO CHHEepreTHKa U TEOpHs Xaoca MOTYT JaTh HHbIE METO-
JIbI aHAJTM3a |, TTOKA MPENICTABIIACTCS, TNIABHBIM 00pa3oM — WHOU s3bIK. TepMuH ObLT MpeIoKeH Ol
HUM W3 OCHOBATeJIel 3TOr0 HOBOTO HaIpaBJIeHUs uccienoBanus [. XakeHoMm, KOTOPBIN UCKall rpedec-
KO€ Ha3BaHWE COBMECTHOW NESATENBHOCTH, OOIIEH SHEPTHH UTO-TO CHENATh, CAMOOPTaHU3YIOMINXCS
CUCTEM, OPOXKIAIOIINX HOBbIE CTPYKTYPBI™*.

OpnHako B mocjeaHee BpeMs pedb Bce yalle uaeT 06 «ympasisieMoM xaoce». A. CypHUKOB MH-
meT: «Kuprusckuii BcanHUK BO JBOpIE AKaeBa — HEUTO €Ille HEBHUJIAHHOE Ha MOCTCOBETCKOM
npocTpancTBe. Ha mepBbIid B3I, Iepe]] HaMU KHUBOE TBOPUYECTBO PEBOTIOIMOHHBIX Macc. Ha ca-
MOM Jiefie, 3TO U TaK, ¥, OAHOBPEMEHHO, AAJIEKO HE Tak». ABTOp JaHHOM CTaTbU CUUTAET, YTO UME-
eTcsd MOJeNb YIPaBJIgeMOro, T.e. OTPaHUYEHHOI0, 1OBEJEHHOrO J0 ONpPEEIICHHbIX CTENEHEN U He
Oonee, xaoca, koropyto CLIA ucnons3oBanu npotus CCCP, CHI, Kuras, npumeHunu ajia pa3Ba-
J1a KOMMYHH3Ma™***,

Jpyroii aBrop B.II. Cemeliko cuuTaeTt, 4TO KOHLEMIHUS «YHIPABIIEMOro Xaoca» ObUla MPUMEHEHa
3amagom Ha ocHOBe MeToauk M. I'emn-Manna u ocobenHo C. MaHHa, KOTOPBIH HaIlen CIeIyroIIne
CPEICTBA CO3/1aHuUsl TAKOTO Xaoca [yl He3alaJAHbIX CTPaH:

— conelcTBIE TUOEPATLHON JeMOKPATHH:

— MOAJIEPKKA PHIHOYHBIX pedopM;

— TMOBBILICHHUE KU3HEHHBIX CTAHAAaPTOB Y HACEJIEHUS, 0COOEHHO Y DJIHUTHI;

— BBITECHEHUE I[EHHOCTEN U UICOIOruii* ***,

ABTOp 3TO# CTaThU MOJAraeT, 9To JTOKTPUHA «YIPaBIsIEMOT0 Xaoca» — IIaBHBIN dJIEMEHT rio0a-
JIM3Ma, BHICTPAaUBAIOIIMI U3 Xa0ca TOUKY Hadajla HOBOT'O aTTpaKkTopa HEPaBHOBECHOI'O MOPSIKA.

T. Tonssaaukos, I. TIpokornoB moaTBepkaatoT ponbs C. ManHa B 3kcniopTe peBomonwmii: «CTUBEH
MasH (p. 1951) B 1973 1. 3axonunn OOepauHCKUNA KoJUIeIK (cTeneHb OakagaBpa 0 HEMELIKOMY S3bI-
Ky), B 1974 1. mony4us cTeneHb MarucTpa no HeMeukoi jgureparype B KopHya/nbckoM yHUBEpCUTETE
(Horo-Mopk), ¢ 1976 . — Ha auruiomarudeckoii cayxGe. HaunHan kapbepy B KauecTBe COTPYIHUKA
noconberBa CIIA Ha SMmaiike. 3areM paboran B Mockse u B otjene o Bonpocam Coserckoro Coto-
3a nipu [ocaenapramente B Bammartone. OH paboran B OnepannonnoM Llenrpe Tocnenapramenra
(KpyDIocyTOYHO (DYyHKIIMOHUPYIOIIEM KPU3UCHOM IIEHTpE), a Takxke ¢ 1991 mo 1992 rr. — B oduce
cekperaps 1o 000poHe, oxBaTbiBaBIeM Boripockl Poccun u Boctounoii Espomnbl. B 1985-1986 rr. Ot
crunenanarom Muctutyta ['appumana no uccnenosanusim Coserckoro Coro3za (Harriman Institute for
Advanced Soviet Studies) nmpu Koixymbuiickom yHHBEepcuTeTe (34€Ch MOIXY4HII CTETIeHb MarucTpa mo
MOJIUTONOTHH). BBl epBRIM BpeMeHHBIM ToBepeHHBIM B enax CIIIA B Muxponesnu (1986-1988 rr.),
Mownronun (1988 1.) m Apmennu (1992 1.). B 1991 r. ¢ ommmurem 3akoHumT HalmoHanbHBIN BOSHHBIH
xomtemk (National War College) B Bammuarrone. B 1992-1994 rr. 0611 3amecTuteneM nocia Ha Hlpu-
Jlanke. B 1995-1998 rr. pabotan nupexropom otaena Munuu, Henana u Lpu-Jlanku npu ['ocaenap-
tameHTe CILIA. C 1998 no mait 2001 r. 6611 mociiom Coennnennsix HItaros B Typkmenuctane. C mas
2001 r. CruBen MaHH siBnsieTcsi cnenuanbHbIM npeacraBureneM npesunenta CIIIA B crpanax Kac-
nuiickoro OacceitHa. OH — TJIaBHBINA MPENCTAaBUTEIh aMEPUKAHCKAX DHEPTETHUECKUX MHTEPECOB B
3TOM peruoHe, 1ooouct npoekra ABT/I.

s Hamrero oOCYKIECHUS CYIIECTBEHHO, UTO IO pe3yisTaraM oOydeHus B HarmoHamsHOM BOEH-
HoM Kosieke CTuBeH MaHH MOATOTOBUII CTaThIO, MOJYYUBIIYIO OOJBIION PE30HaHC B BOEHHO-TIONHU-
THYEeCKOM cool1ecTse: «Teopus xaoca U cTparernyeckasi Mbiciby. OHa Oblia HameyaTaHa B IJIaBHOM
npodeccuonansHoM xypHaie apmun CLIA (Mann, Steven R. Chaos Theory and Strategic Thought //

*Copoxkun I1. T'onoo xkax ¢axmop. Brusnue 2onoda na nogedenue modetl, COYUAIbHYI0 Op2anu3ayuio u ooujecm-
6ennyio ocusub. M. Academia. 2005. C. 410-482.

**Cunepeemuxe 30 nem. Humepavio ¢ npogpeccopom I Xaxenom. Ilposedeno E.H. Kuszesoui // Bonpocul guno-
coguu 2000. Ne3. C. 53-61.

***Cypukos A. « Ynpaenaemvlii xaocy. http//zavtra.ru/cgi//veil/data/zavtra/05/593/43/html.

***% Cemetixo B.I1. Ilepeo nuyom «ynpasnsemoeo xaoca». C. 3.
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Parameters (US Army War College Quarterly), Vol. XXII, Autumn 1992, pp. 54-68)»*.

XOTs Takue MUPOKOMACIITaA0HBIE TEXHOJIOTHH a0CTPAKTHO BO3MOXKHBI, HA MOM B3INIA, UX IIpUMe-
HEHHE NPOTUBOPEUUT KOHIICTIIIUH CIIOXKHOCTU. [Ipocmas cucmema modicem ycmosams 0adice npu Cuilb-
HOM 803MYWeHUU, CTIONCHAS CUCEMA MOJCeNm OKA3AMbCs 8 COCMOSHUU XA0Ca 0adice npu ciabom 603-
MYWeHUuU, U npu 3MomM Y8epPeHHOCU 8 YHPAGLEHUU XA0COM OMCYMCmeEyem noaHocmyio. HegozmoocHo
oosuposanue xaoca. Ha npumepe pesontoyuii uzgecmuo, umo HUKOMY He Y0asanoct 0CMAHOUMb UX
kamox. KoHUEeNIMsa KPpUTUYHOCTH BBIPOCIA U3 MPEACTABICHUS O KPUTHYECKOM BO3MYILIECHHU: OJIHA
necuyrnHka — He Oypsi, 1Be ECUNHKU He Oypsl. A ¢ KaKO-TO MEeCYMHKU HauHEeTCs rnecyanas Oyps?

Kpome moeo, npemenzuu CLLIA na muposoe nudepcmeo oObACHAIOMCA MeM, Ymo eOUHCMEEHHAsS
ceepxdepoicasa bepem Ha cebs bpems nPOMUBOCMOSAHUL MUPOBOMY XA0Cy U, kak cosopum M. Hail,
«bound to leady, svinydicoena bvims audepom, npu 3MOM, KaK Mvl 8UOUM, CO30A8as BOKpye cebsi 00-
nonnumenvuwlil xaoc (Mpax).

Ho Bo3bMem nurary ManHa n3 camoil 3HaMEeHUTOH ero paboThl, ero craTbi « Teopus xaoca u cTpa-
Ternyeckasi MbICIb» B BOGHHOM >XypHaie «Parameners» 3a 1992 roa. OH nuIeT: «...KpUTHYHOCTb
OMMHCHIBAET TMHAMHUYECKUHN MPOLIeCC, HEHAIEKHO CTA0OMIIBbHBINM, KOTOPBIH Jake celdyac COAEPIKUT B ce-
0e 1enbIid psa Oymaymux KaracTpouyecKux npeodpazoBanuid...CaMoOpraHM30BaHHAs KPUTHYHOCTS,
HaIpOTUB, Ja€T HAM YBUJETh OIPOMHOE MHOXECTBO aKTOPOB KPUTUUECKOTO COCTOSHUS, KOTOPBIE C HE-
N30E)KHOCTBIO TIPUIYT K KaKOW-1100 0JHON (hopMe Mpuxosimeil MUMOJIETHON CTaOMIBHOCTH MOCIIE
KaracTpopHIECKOTro M3MEHEHHUs mopsaka»™**. B kadectBe mpumepa mpuBomutcs kpymenne CCCP
nociie KaracTpouyecKoro npeodpazoBaHus MOPSIKA.

B crarbe Manna «Peakius Ha xaoc» MaHH 00CyXJaeT CaMOOPTaHH30BaHHYI0 KPUTHYHOCTB.
31ech OH Kak pa3 MOMYepKHUBaeT OMACHOCTh HEOOJIBIIOrO BO3MYIIEHHS JUIS CIIOKHOW cHCTeMBbl. B
MEXIyHapOAHBIX OTHOILUEHMSX, 10 €r0 MHEHMIO, HET Mopsiika (Ha MOM B3IJIAJ, €CTh aHAPXUUYECKUN
nopsA0k). HocTanerus mo OUNossipHoMy MOPSAAKY HeBo3MokHA. Ceifuac HOBBIM MUPOBOW TOPSJIOK.
Mogens caMOOpPraHU30BaHHON KPUTUYHOCTH XapaKTEpU3yeT MOJUTHYECKYIO cpeny. CaMoopraHu3o-
BaHHasi KpUTHYHOCTh — He MeTadopa, a peanbHOCTb. «laes xaoca 1 KpUTHYECKOE ONEpUPOBaHUE el
Ha COI[MAJILHOW apeHe CTAaHOBUTCS Bce OoJiee MPUEMIIEMOH. .. TOCTHKEHUSI MOJIMTUKU OOBIYHO MeTac-
TabunbHbIe. DaKT, YTO MBI BUJAUM MUD MOJBEPKEHHBIM KPUTHIHOCTH HE TOBOPHUT O TOM, KaK UCIIOb-
30Bath 3TOT (pakT». Penent ManHa: « MBI JOIDKHBI OBITH OTKPBITHI Iy TSIM YCKOPCHUS M OKCILTyaTalluu
KPUTUYHOCTH, €CIIU 3TO CIY)KUT HAalllUM HAaLlMOHAJIbHBIM UHTEpECaM, HalpuMep, pa3pylias UPaKCKyIo
BOCHHYIO MalllMHy ¥ rocyaapctBo Cagmamay™**. OH BEIABHTaeT HAIIMOHATBHEIN HHTEPEC CBOCH CTpa-
HBI B KQ4€CTBE MIPUOPUTETA MEepell MEKTyHAPOAHBIMH LIETISIMH.

MasH mokasbiBaeT, 4To XX BEK HECKOJIBKO pa3 ObLT CBS3aH ¢ KPUTHUECKTUMH BO3MYIICHUSIMU
0OMBIIUX CHCTEM, K KOTOpBIM U oTHOCcUTCs U pacnaj CCCP. U ero nenmro6os k CCCP oueBuana. «Mbl
yoKe 3aIlyCTHUIIM PSII IOJINTUK, KOTOPBIE YCKOPSIFOT Xa0C, IOHUMAEM Mbl MJIM HET: IPOIBUKEHUE IEMOK-
parun, TpeOOBaHNE PHIHOYHBIX peOopM M PaclpoCTpaHEHHE MacCOBBIX KOMMYHHUKAIUN depe3 JacT-
HBIA ceKTop. KpUTHYHOCTH TOBOPUT HaM, 4TO BCSAKasi CTAOMJIBHOCTh B KPUTHUECKOW cpesie SBIAeTCS
MeTacTabMIbHOCTHI0. OHO U3 TOCIEACTBUMA ATOTO YTBEPXKIASHHS, YTO Mbl HE MOXEM MPUHUMATH MPO-
nopkatoinytocs ctabunbHOCTh CIIIA Kak BeMMYMHY MOCTOSHHYIO... DTO 4ecTh AJS Hac modeda Haj
Xa0TUYECKOW MPHUPOIOI MOCPEACTBOM MCKYCCTBA TUILIOMATHH, BOMHBI, HO MPEANOCHUIKOMN SIBIISETCS
Hallla CIOCOOHOCTh BUJICTh MUP TaKUM, KaKOH OH €CTh, @ HE TAKHM, KaKUM OBl MOT OBITH» ****, Cun-

* [onsaunuxos T., I[Ipoxonos I «Bapxamuuiii cezony Texnonoeus u eeocmpame2usi «Ho8vlx pegontoyuity // Kmo
ecmb kmo. 2005. Ne 3. Mann S.R. Chaos Theory in Strategic Thought // Parametes. Autum 1992. P. 62. Llum. no:
M.S.G. Nitzschke. United States Marine Corps Vietnam: A Complex Adaptive Perspective
http://www.globalsecurity.org/military/library/report/1997/Nitzschke. htm

** Mann S.R. Chaos Theory in Strategic Thought // Parametes. Autum 1992. P. 62. Ljum. no: M.S.G. Nitzschke. United States

Marine Corps Vietnam: A Complex Adaptive Perspective http.//www.globalsecurity.org/military/library/report/
1997/Nitzschke.htm

***Mann S.R. . The Reaction to Chaos. — In : Complexity, global Politics, and National security. Ed. by D. Aberts and Th. J.

Czerwinekl. Washington. National Defense Univesity, Washington, D.C. 1998.
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Tasl IeMHbIe PeaKIny TI000T0 pa3Mepa YacThI0 HHTETPAIbHON JUHAMHUKH, MaHH OTMEUYaeT, 4TO MeXa-
HHU3M, KOTOPBIH BBI3BIBACT HEOOJBIINE M3MCHCHUS TAKOB XK€, KAaK MEXaHH3M OOJBIINX W3MCHCHHM.
C0XHBIE CUCTEMEI HE JAOCTUTAIOT PABHOBECHUS, a IEPEXOAAT U3 OAHOTO MeTaCTaGI/IHLHOFO COCTOsAHHA
K npyromy. IloBeneHne MexlyHapOAHbBIX aKTOPOB — IIPUMEP XaOTUUECKOIo B3aUMOAEHCTBUA. MaHH
CUNTAET HEBEPHBIM OTBET [opOaueBa o mesIX ero MpaBieHUs KaK CTPEMIICHUS K TuHaMu3My. OH cuan-
TaeT, 9TO TaK HeNb3s oTBedyarh. CHauana npe3uaeHT by ckazan, uro CoBerckuii Coro3 HE MOXKET pac-
MACTHCS, HE BBHIONHUB TONHOCTBIO CBOM 00si3atenbeTBa. [otom CIIA ocosHamu BeITOLy Iuist ceOst
pacnana CCCP, HO mepBoHa4a bHBIC CTPEMIICHUS OBUTH HATIPABIICHBI HA MOICPKAHUE MTOPSIIKA U UH-
TEHIIMH K CTaOMILHOCTH.

M. Tenn-ManHn B crarbe «IIpocToe U cioxHOE», IpeABapsIOIIe HUTHPYEMYIO KHUTY, OTMeYaeT
Ba)XHOCTH YCTOWYHMBOTO pa3BuTHsA. OHO AJIS HETO HE CBOAUTCS K OKPY)KaIOIIEH cpeze, SKOHOMHUKE U
neMorpaduu, a Tak ke K IOIUTHKE, BOCHHOMY eIy, TUIUIOMAaTHUECKUM, WHCTUTYIIHOHAIBHBIM BO-
mpocaM, a 3aBUCUT OT HICONIOTHYESCKUX BOIPOCOB U BEIOOpaA KHM3HEHHOTO cTIisl. OH Goiee ocTopo-
JKeH B 0I0OpEHUH JI000T0 MyTH OCYLIECTBICHHS HAIIMOHAIBHBIX WHTEPECOB U CUUTAET, YTO HEOOXO-
JIuMa rio0anbHas MOJUTHKA JUI obecrieueHus Oonee Halle)KHOTO OyyIIero.

Tax 4TO, KaK s ¥ MpeJoaraia, TEXHOJIOTHs OpraHU3aIii Xaoca He MPOIoBeayeTcss HU MaHHOM,
KOTOPBIN BCE e SIBHBIN «HEOKOH», HU [ enn-MaHHOM, 10 KpalfHEM Mepe B paCCMOTPEHHBIX TEKCTax,
M3-32 ONaceHus II00aJbHOTO Xa0ca U yrpo3e HalnoHa bHEIM HTepecam CLIA.

Ho meronmka packpeiTa U OTYACTH MPUMEHEHA Ha OPAHKEBBIX peBOMIONMAX. ClenyeT TOIBKO HOo-
MHHTB, 4TO 03 BHYTPEHHETO HEJOBOJBCTBA BIACTHIO, 0€3 NEIPUBALIUK HACEICHHS, Er0 HTHOPUPOBA-
HUSl OHA HEe MOXeT cpaboTars. Ho MoxxeT OBITH MCTIONB30BaHA JIs YacTHBIX Leneld. Hampumep, s
IIPOBO3IIAIICHUA LIpe?,BI:I‘L’:lI‘/'IHOI‘O TIOJIOKCHUA B LCIIAX YACPKaHUA BJIACTH, YTO OIIACHO M I'PO3UT I10-
Oeloi xaoca HaJ JIFOOBIMU LIETISIMH.

Tak 4TO CIIeHapHH-TIPOEKT YIIPABIIEMOT0 Xa0ca MOKET JIOKaJIbHO MPUMEHSTHCS, HO TTOCIIEICTBHS
€ro MPUMEHEHHS MOTYT OBITh Y)KACAlOIIMMHU. PHCK HACTONBKO BENUK, YTO HET LIEHBI, pagu KOTOPOi
CTOMT UTPaTh C OTHEM.



CtuBeH MaHH

PEAKLUA HA XAOC

51 xoTexn OBl MOTOBOPHUTE 00 MCKYCCTBE BHEUTHEH MOIUTHKH. A Taxke 00 HCKyccTBe cTparerun. 1
00 uckycctpe auruioMarui. U koHewHo, 00 nckyccTBe BOHHBL. Camu 110 cebe 3To pacxoxue (passl. Ho
s AyMalo, 94TO B 3TOW HIee UCKYCCTBA M IONUTHICCKHUX el 3ajiokeHa Ooiee TryOoKast MCTHHA. JTa
IpaBJa OTHOCUTCS K KpaifHell moTpeOHOCTH Jitofel B nmopsaake. TakoBa y>k MUCCHS 3aI1aJHOTO UCKYC-
CTBa — M 3alaJHOTO B3IVIsiIa — B HABA3BIBAaHUU MpHUPOAE POPMBI U B Ha3bIBAHUH 3TOU (HOPMBI 3aMe-
yarenbHOU. MIcKyccTBO COCTOUT B BOMHE ¢ MpUpoAoi. IMEHHO UCKYCCTBO BHEIIHEW IOJIMTUKU CTPE-
MHTCS HaBsI3aTh CTPYKTYPY Cpelie U HOCTPOUTH OIaroCTHYIO CTaOMIbHOCTE. He 3pst MBI oOpamaemcst
KO BCEM 3THM «UCKYCCTBaM».

Takum 00pa3oM, 00CyKIast HCKYCCTBO, 5 IIOMISPKHUBAI0, YTO Pedb UAET HE MPOCTO O Xaoce, HO 3TO
B3IJISJ [TPAKTHKA HA TO, KaK Mbl pearupyem Ha xaoc. (31ech 5 J0CTaTOYHO BOJIBHO HUTHPYI0 Kamuiny
Ilanbs ¥ SKCTPANOIUPYIO €€ TEe3UC B MOAUTHUKY.) To, 4TO MUpP XaOTHYEH — 3TO TaKXke OOLIME CI0Ba.
Jlaxxe B HONUTHYECKOM COOOIECTBE, I1I€ MHOTHE U3 HAC 3apabaThIBalOT HA JKU3HB, MOZOOHOE YTBEPXK-
JIEHHE CTAJI0 OOIIIMM MECTOM.

Ha npaxruke, ognako, Mbl, CoenuHeHHBIC LLITaTH, ¢ OCTOPOKHOCTHIO BEIXOIUM 32 PaMKH OOIINX
MECT, KOTIa CTaTKUBaeMcs ¢ (PakTOM H ¢ TIOCIEACTBISIMU Xa0ca, WIIH, JIy4Ile CKa3aTh, C JUHAMIIHON
npuponoit mupa. [louemy 310 TpyaHo? [louemy TpyaHO paccyuTaTh, KAKOBBI OyIyT MOCIEICTBUS A
HAIIETO MOJIUTHUYECKOTO HampasieHus? JlaBaiiTe BHauane BEpHEMCS K TOMY, YTO Mbl HAXOIUMCS B Xa-
OTHUYECKOM MHUDE.

ApryMeHT, KOTOPBIH s X0TeN OBl PUBECTH, COCTOUT B TOM, UYTO MEKTyHAPOJHBIC OTHOIICHUS TPEIHSIB-
JSIFOT HaM XapaKTepUCTHKH camoopranu3ytoieiicss kpuruaHoctd (SOC).* Brparme npuammn SOC cocto-
UT B CJIEAYIOMIEM: KMHOTHE CIIOKHBIE CHCTEMBI €CTECTBEHHBIM 00pa30M SBOIIFOIMOHUPYIOT IO KPUTHIEC-
KO cTaJuy, B KOTOPOH HE3HAUYMTEIHbHOE COOBITHE BBI3BIBAET LIEMHYIO PEaKLUIO, CIIOCOOHYIO 3aTPOHYTh
MHOTHE 3JEMEHTBI CUCTEMBDY. XOTS CIIOKHBIE CUCTEMBI IPOU3BOAAT OOJIBIIE HE3HAYUTEIIBHBIX SIBJICHUI,
4eM KaTacTpod, LEMHbIE PeaKI|y JIF0O0T0 MacITada SBISIOTCS HHTErPalbHOM YacThi0 AUHAMUKH.

CorracHO TeOpHH, MEXaHU3M, IIPUBOISAIINN K HE3HAYUTEIBHBIM COOBITHSIM, — 3TO TOT K€ MEXaHU3M,
KOTOPHII IPUBOAUT K 3HAYMTEILHBIM COOBITHAM. bonee Toro, clioXHBIE CHCTEMBI HUKOTIA HE TOCTHTa-
10T PaBHOBECHS, a PA3BUBAIOTCS OT OHOTO METACTaOMIBHOTO COCTOSTHUS K Apyromy. [1aTh et Hazaz Tep-
MuH SOC mpuBiIeK MEHsI UMEHHO TEM, YTO MOHATHE «HOBBIA MUPOBOW MOPSIOK» Ka3aJI0oCh MHE TPYIHO
npencraBUMbIM. C 4eM Obl MBI HE BCTPEUAINCh B MEXIYHAPOIHBIX JEaxX, 3TO HE ObLI MOPSIIOK.

Ho y 3TOro moHSATHS «BBIPOCIIN HOTH»: OHO TEHEPh BCTPEUAETCS JaKe B MPOTPaMMKE 3TOM KOH-
¢epennun. OcTaBUB B CTOPOHE HEYIaYHbIC KOHCHHPOJIOTMYECKUE ACHEKTHI JAaHHOTO OIpEIeIeHus,
KOTOPBIC CIIPOBOIUPOBAIH MMAPAHOHI0 MUJIUIHNA (CaMOJesTeNbHBIX CTpYyKTyp onoideHus) B CIIA,
OTMETHM, YTO OHO HEKOPPEKTHO. S OBl 3aMETHJI, YTO CHUTyallHsl CKOpee OMMCHIBACTCS KOHICTIIHEH
MOCTOSIHHON KPUTHYHOCTH. MK TyHApoIHast 00CTaHOBKA CIIOXKHA, TUHAMUYHA U IOCTOSIHHO U3MCHS-
eTcst. Mup nmpeacTaBiseTcsl apeHol Kpu3uca.

Paspymienue crtapoil mapaaurMbl YHOpsIOUE€HHOW, OWUIONSPHOM MEXITyHApOJHONW OOCTaHOBKU
IpEeAIoIarago BOSHUKHOBEHHE HOCTAIBIUH 110 CTAOMIBHOCTH Ha MEXTyHapoIHOH apeHe. OTcrona —
«HOBBIM MHUPOBOM MOpPsiok». MBI e UMEEM JEJI0 C YeM-TO COBEpIIEHHO ApyruM. Ilocmorpure Ha
OecrpereIeHTHOE YICII0 MEXTyHAPOIHBIX KPU3UCOB 3a mocieanue 5 et — Comanu, ['antn, bocHus,
IenTpansHas Adpuka, HedHs.

51 yxe He TOBOPI0 O BTOPOCTENEHHBIX (C aMEPUKAHCKOM MO3ULUU) KpU3HCaxX, Bpore Abxa3uu u
Kammupa. S gymato, uTo MBI IpeObIBaeM B 0OCTaHOBKE, TI€ HEIPeACKa3yeMble TpaHC(HOPMALUH PH-
BOJISIT K MTOCTOSTHHBIM M3MEHCHUSAM B MEXIyHAapOTHON 0OCTaHOBKE — IPUTOM, YTO BCS CHCTEMA CO-
XpaHseT yIUBUTEIbHYIO CTENEHb YCTOWYMBOCTH. Mozienb caMOOpraHu3youeiics KpUTUYHOCTU BIIOJ-
HE ONHCHIBACT 3Ty 0OCTaHOBKY.

* Coxpawjennuii nepegod cmamuu: Steven R. Mann. The Reaction to Chaos // Complexity, Global Politics, and
National Security. Edited by David S. Alberts and Thomas J. Czerwinski. National Defense University,
Washington, D.C. 1998.
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Jl1st Toro 9TOOBI COOBITHSI AOIUTHA JIO YPOBHS KPUTUYHOCTU B TIOOAIBHOM MaciiTade, TpedyeTcst
CYIIIECTBEHHO YCIIO)KHEHHAs MEXKyHApPOHAsl CUCTEMA.

Jng nocTkeHus TOATUHHON I100abHOW KPUTUYHOCTH — IMPOLECC, KOTOPBI MBI HaOt0aeM B
JIBAIIATOM BeKe, HeOOXOAMMBI CIIEAYIOIINE MPEANOChUTKA: d(PEKTUBHBIE METOMBI TPAHCIIOPTA; (-
(eKTHUBHBIE METOJIBI MACCOBOTO ITPOU3BONICTBA; OOJBIIIast cBOOOIA IKOHOMHUUECKOW KOHKYPEHITUH; 110~
BBIIIIEHHE SKOHOMUYECKUX CTaHapTOB, BBITECHSIONIMX HJCOJIOTHIO (Koraa 60ph0a 3a BEKHBAHUE BbI-
UrpaHa, JJis HJCOJOTHH He ocTaeTcs MecTa); 3(ppeKTHBHBIE MAaCCOBbIC KOMMYHHUKAIIMH, U MTOBBIIIICHHE
PECYPCHBIX MOTPEOHOCTEH.

Jymaro, 9TO 3TO elle He UCUEPIBIBAIOIINN CIHCOK, HO JaHHBIE BOMPOCHI MIPEACTABISAIOTCS MHE
HEO0OXOUMBIMH MPEAIOCHUIKAMH JIJIS TNIOOABHON KPUTHYHOCTH. MOKHO BMECTO 3TOTO TOBOPHTH O
00aTbHOM «CIIOKHOCTHY, 3TO TOXKE 00Iee MECTO, OOBIYHO OIpeesieMoe «III00aIbEHON B3auMO-
3aBUCUMOCTHIO». Ho MHE KaxkeTcs, 4To 0ojiee MPOIYKTHBHO TOBOPUTH 00 3TOM € MO3UIIUHN TII00aTh-
HOU KPUTHYHOCTH.

KoneuHo, Tak MOXHO 3aliTH cauIIKoM jaajieko. ColnaabHble HAyKH 3a49aCTy0 CyObeKTUBHEL. Teopus
Xaoca CTaja TeHJeHIeN. JIerko nepeoleHnTs CITy TEOpUU. DTO BEIET HaC K BOIPOCY O TOM, YTO SIB-
JISieTCS KUBBIM, & YTO BocTIOMHUHaHUEeM. CyIECTBYOT JIH Xa0C ¥ CaMOOPTaHU30BAHHAS! KPUTUYIHOCTD B
Ka4eCTBE JICUCTBUTENBHBIX MPUHITUIIOB MEXTyHAPOAHBIX OTHOIIEHUH MIIM MBI IMEEM JIEJIO C OIIyIIe-
HUSMH ¥ MeTadopamu. Burie-nipe3uneHt ['op Ha3Baa KpUTUIHOCTH «HEOJOIMMON Kak MeTadopay. ITo,
MIpaBJia, ¥ HaM CIIEAYET MPOSBISTH OCTOPOXKHOCTD. JIFOM KpaliHe HY X /Ial0TCs B CTAOMILHOCTH, U OJIMH
U3 MyTeH, KOTOPBIM MBI MOXKEM YIOBIETBOPHUTH ATy MOTPEOHOCTS, SBISICTCS MMOUCK MapaIurM.

MBI cunTaeM peallbHOCTh PUPYUYSHHOMW, €CIIM HaXOAUM JIs Hee KIacCU(pUKaIUio wim onucanue. Ho
s 0oJIee He OTHOIIYCh K KPUTHYHOCTH KakK K MeTadope. S Tymaro, 4To MpOIIECC ABISCTCSA PeallbHBIM, a
He KaXymuMcst. S tymato, 9To JecTBUS MEX/TyHAPOIHBIX UTPOKOB SIBJISIFOTCSI TTOJTMHHBIM TTPOSIBICHU-
€M Xa0THUYECKON OOCTaHOBKH, M YTO BO B3aUMOJCHCTBUHU OOJIBIIONO KOJMUYECTBA HIPOKOB C BHICOKHMH
CTETICHSIMUA CBOOOJIBI MBI BUIUM CaMOOPTaHU3YIONIYIOCS KPUTHYHOCTD B MEKIYHAPOIHOM MaciiTade.

Nnes xaoca 1 KpUTUYHOCTU Ha OOIIECTBEHHOUW apeHe CTAaHOBUTCS Bce Oosee oOmenpuHsaTon. 5
YUTal0 O IPUMEHEHUH TOPUH Xa0ca K IKOHOMUKE. MeHsl 0COOCHHO HHTPUTYET BHUMAaHUE K TEOPHUH JIU-
HAMHYECKHUX CHCTEM CO CTOPOHBI ICUXOAHAIUTHKOB.

MeHs BriedaTiisieT cCMenoe MPUMEHEHHE ATUX TEOPUH K «MSATKAMY» HAayKaM, TPYAHO MOAAIOIIHM-
Cs1 KOJTMYECTBEHHOU OIlEHKE M TPEAIONIararollliM BBICOKHI pUCK cyObekTHBH3Ma. U s mymatro, 4To
MBI-TO, CTPaTErHYECKHUE aHATMTHUKH, JOJDKHBI, TeM 0osiee, CIPaBUThCS C MOJOOHBIMU UCCIICIOBAHMUS-
mu. OMH U3 TMCUXOAHAIUTUKOB, a-p [anaruep-JleBu, yTBepxknaer: «Teopusi xaoca BO3HUKAET U3
OCO3HaHMA TOTO, YTO CAENaTh HEBO3MOXKHO». BCrioMHUTE TOT TUCKOM(DOPT, KOTOPBIN 51 yBEpEH, MHO-
T'Ye U3 HAC WCIBITHIBAJIM, KOIJIa MBITAINCh IpUIaTh cMbIct «HoBoMy MupoBoMy mopsiaky». [Tpume-
HSISI TEOPHIO Xaoca K rncuxoananusy [ anaruep-Jlesu numet: «Kaxaas 10cTaTroqyHO CIIOKHAS CHCTEMa
HETpe/cKa3yeMa B JIETalsAX Ha JUIMTENbHBIN neprosa BpeMeHn. KoHeuHo, 4eroBeYeCKUii MO3T SIBJISIET-
Csl TAKOW CHCTEMOI». A €CITi MBI UMEEM JICNIO C MPOIYKTOM JACSATEIHbHOCTH MUJUTMOHOB YeIIOBEYEC-
KHX Pa3yMOB B MHTEPAKTUBHOMW, PECIIOHAUPYIOIEH cucTeMe, He OyeT 1 000CHOBAaHHBIM MOJIararh,
YTO TEOPHs Xaoca IPUMEHUMA U K Halleld YaCTHOU Hayke?

lanarnep-JleBu monaraet, 4To OH HaXOMUT B TICHXOAHAIHM3E TaKUEe TUHAMUYECKHE (PEHOMEHBI Kak
CTpaHHBIE aTTPAKTOpPhl U camornoaooue. Panee nBa npyrux ananutuka, Camve ¥ KannaxaH, co3nanmm
Mozielh ad(eKTa — SMOIMOHAIEHOTO OTBETAa Ha CTUMYJ — ONMpPasich Ha Teopuio katactpod. Ham cie-
JIyeT MOJXOAUTH K ’THM KOHIIETITaM KaK pealbHbIM (PeHOMEHaM, a He mpocTo Metadopam. B Harel 06-
JIACTH HAC JIOJDKHBI BIOXHOBIIATH paOOTHI ATHUX HAOIIONATEINICH; HaM CJIeyeT Pa3BUBaTh COOTBETCTBEH-
HYIO MOJIENIb MEXIYHAPOJHBIX OTHOIICHUH, BKITFOYAOIIYIO B €0 TUHAMUYECKYIO TEOPUIO CUCTEM.

YerneniHas MOJIeb — €CIIM OHa MOXKET OBITh cO371aHa — Oy/JIeT OXBaThIBaTh BOCHHYIO CTPATETHIO,
TOPTOBITIO U (PUHAHCHI, UACOJIOTHIO, IIOJINTHIESCKOE YCTPOUCTBO, PEITUTHIO, IKOJIOTHIO, MACCOBBIE KOM-
MYHUKAIH, 3IPAaBOOXPaHEHNE U MEHSIONINECS TeHepHbIe por. K mydrieMy 3To Win K XyAmemy, HO
CyMMa JIaHHBIX (DaKTOPOB COCTABJISAET CErOIHS MEXKyHAPOIHbIC OTHOIICHHUA. M ICTOpHs OIHOTO JIHIIhL
XX Beka NpeoCTaBISAET JOCTATOYHO CBUICTEILCTB UJIEU KPUTUYHOCTH — XOTS 3/I€Ch MbI OIISITh XKE
JIOTDKHBI OBITH OCTOPOXKHBI ¢ CYObEKTUBHBIMU UHTEPIPETAIIUSIMU.

HcTopus 3Toro Beka IeMOHCTPUPYET IIEPUOAUUECKUN TIATTEPH, IPOXOIAIIMNA KPUTHUECKOE COCTO-
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SIHUE, KaTacTPOpUIECKOe N3MEHEHHE, TOCIEeAYIOIIee N3MEHEHHUE TTOPSIKa M IEPHO METaCTaOMITBHOC-
TH, KOTOPBII BEJET K cleAyoleil mocaenoBarensHocTH. (51 pag 3aechk TOBTOpUTH cioBa Pudapna Kyr-
nepa). BHenHenonuTHueckuMH MUKaMu Beka Obuta IlepBas Muposast BoiiHa, Bropas muposas BoliHa,
U 3aBEpILIEHUE XOJIOAHOM BOMHEL. BernomHuTe, 4TO poucxoauiio B KOHTEKCTe IlepBoii MUpOBOMl BOM-
HBL: THOEH 10 MIJUTHOHOB YeNIOBEK, APyTrue OCCUNCICHHBIC )KEPTBHI, BOSHUKHOBEHHE COBETCKOTO TO-
CyIapcTBa, eBpomelcKasi peBOJIONNS, MacIITa0Has TaHAEMIsI TpHIa. Bce 3To HaYMHANOCH ¢ Bpoze
OBl HE3HAYUTEIHHOTO COOBITHS — yOUIiCTBa dpurepuora ABcTpuu. Bropas MupoBas BoiiHa Takxe Ha-
YUHAJACh ¢ HC3HAYUTEIBHBIX COOBITHH, HaurHasA ¢ 1931 roga.

Komnnarnc coBeTckoil ummnepun — TpeTuil mpuMep I00aTbHOr0 KPUTHYECKOTO U3MEeHeHUs. MHe
Ka)KETCsI, 9TO MBI 3/1€Ch COTVIACHBI B TOM, YTO MBI B JICHICTBUTENIFHOCTH HE TIOHMMAaEM IIEPHOJ ITOCIIe
aTOTO KoJutarnca. boprOa 3anama ¢ Boctokom ynepskuBana KpbIIIKy Ha KOTIe. KOMMyHU3M MOIaBIisi
nectabmnmsupyromue GeHoMeHbl HanuoHanu3Ma U npectynHoctr; B CCCP crporo momaBmsuinch
KpUMHUHAJIbHbIE TPYNIUPOBKH, 3aT0 Obuia «Koza Hocrpa» HomeHkiaTypsl. Tenepb, 10 OKOHYaHUU
«XOJIOAHON BOWHBDY, MBI CTAJIKMBaeMCsS ¢ HEMPUATHBIMH U3JEp>KKaMu cBOOOAs — B YeuHe JH, Ha
bankanax, B Kapabaxe, nunu B pacnpocTpaneHuH pycckoif Maguu. B TepMuHax Hamiel Teopuu crerne-
HHU CBOOOJIBI 3HAUNTEIHHO BO3POCIIH.

OpHako Ha 3TO MOKHO ITOCMOTPETH 110 HHOMY: TOT (DaKT, YTO BEJIHKAs «XOJOXHAsI BOMHAY MPEI0X-
paHsjla Hac OT HapacTaloLIero xaoca, oT NOAJIMHHOTO AMHAMHU3Ma B MUPE, U TOJIBKO ceifuac Mbl 0CO3-
HaeM MacuTad MUPOBBIX BBI30BOB — 3KOJIOTHUECKHU KPU3UC, HEXBAaTKa BOIbI, U3MEHEHUs KJIMMara,
JuchyHKIMOHAJIbHBIE HAIMOHATIBHBIE KYNBTYphI U ferpaganus (breakdown) nauuu-rocynapcrsa. OT-
BET Ha BCE 3TH BBI3OBHI SBISICTCS SIBHO HEMIOJIHBIM, U 3TO OYEHB CJIOXKHAS 00JIacTh.

B kaxmoM U3 Tpex KpH3HCOB BEKa MBI OKA3aJHCh HECIIOCOOHBI NMPEIBHIACTH MACIITa0 IEpEeMEH.
<...>Jlnsg MeHs Kak AWIUIOMAaTa MHTEPECHEE BCETO IMOJUTHYCCKUN OTBET HA BBHI3OBEHI, B OCOOCHHOCTH
aMEpUKaHCKHUIl.

OyHIaMEHTAIEHBIM OTBETOM Ha Xa0C 3THX COOBITUI OBLIa BIIOJHE €CTECTBEHHAS IOIBITKA HaBSI-
3aTbh NOPAI0K, 00y34aTh IpUpoAY. 1 3T0 MOHATHO: Ba MPEAbIIYIIUX KpU3Kca ObLTH KpaiiHe O0Ne3HEeH-
HBIMH. /1 KOHEUHO, JIIOIH KaXIyT CTAOMIBHOCTH. A MBI BOCIIPHUHUMAEM XAaOTHUCCKHUE MPOIECCHI KaK
YIpOXKarollue.

Hawm crnenyert, oqHako, He OIISIBIBATECS Ha OypH 3TOTO BEeKa, a 00paTUTHCS K (DyHAaMEHTAIEHOMY
YPOBHIO THHAMHUYECKOW TEOPHH CHCTEM — MaTeMaTHdecKoMy. MaHIen,0po/] B CBOCH 3aMedaTelIbHOM
kHure «PpakraabHasi FeOMETPHsI IPUPOABD OMUCHIBAET KAHTOPOBCKYIO MBUIb U HA3BIBAET €€ eIl OJl-
HUM Y>KaCHbIM MaTeMaTH4eCKUM 00bEKTOM, OOBIYHO BOCIIPUHUMAEMBIM KaK MmaTonorudeckuii». [lanee
OH 3aMeyaeT, yTo KpuByto KaHTopa MHOTHE Ha3bIBalOT «4EPTOBOM JIECTHULIEI».

MBI BUIMM, YTO TOT K€ MOPSIOK MAaTEMAaTHUECKUX OOBEKTOB HMEHYETCS «Tajepecii MOHCTPOB» —
cam Manznens0poT co3maeT «ppaxraipHOTO IpakoHa». Bee mpperymspHoe, TUCKpeTHOE, HEOOBIIHOE
Hac nyraer. To ke — Ha MOJUTHUYECKOM YPOBHE.

Ho s mymato, 4To HaM OY€Hb Ba)KHO 3TO OCO3HABaTh U HAOIIOAATh 3a 3TON MOLIHON TeHJEHIHEH B
HAac caMHX, BHYTpHU Halled kopropanuu. Takum oO6pa3oM, Mbl YBHJIENH, CKOJIb BEIMKH ObUIN YCHIIUS
3ama{HBIX MONUTHKOB 110 pa3paboTke CTaOUIBHOM CTPYKTYPHI MEXTyHAPOJHBIX OTHOIICHUN AJIS TIpe-
IYTpPEXXICHNS BO3MOXHOCTH MOBTOPEHHS TAKUX COOBITHH.

ITocne karactpodbl u nepenena mupa B [lepBoit MupoBoii BoitHe y Hac Obuta HoBast qurtoMarws,
KOTOpas IpuBejia K aMOMIIMO3HBIM MONBITKAaM co3nath Jlnry Haruit, Bcemupnbiii Cyq, BallMHTTOHC-
K€ MOpPCKUE KOH(EPEHIUH, KEHEBCKHUE MEPErOBOPHI M0 Pa30pyXKEeHHI0, U KOHeuHo, nakT Kemnora-
Bpuana. UnTepecHo, 4TO 3Ta MOMBITKA IPUPYUUTh Xa0C B MEXIYHAPOAHBIX OTHOLIEHUIX COMPOBOX-
Jlajiach HaCaXKJJCHUEM «HOPMaJIbHOCTH» BO BHYTPEHHEH NonuTuke. B urore nposanuncs u nakr bpu-
ana-Kemora, u «cyxoit 3akon» B CHIA.

BymaskHBIe pecTpUKINH JOOPOIOPSIIOYHBIX AUIUIOMATOB, TIPEXk/Ie Bcero B MIOHXeHe, HUKaK HE CO-
OTBETCTBOBaNM Oypisniei peanbHOCTH. [lociie BTopoit MHpOBOI BOWHBI PYKOBOJACTBO CO3IaHHUEM
MEXKIyHapOAHBIX CTPYKTYp B3sjia Ha cebsd Amepuka. M naTunecaTsie Topl OKa3aluch 3HAYUTEIHHO
CIIOKOIHEe ABaALAThIX.

B otBert Ha koHuenmmioo CLAW noxropa I'emi-Manna s npennararo koneniuo SLAW — Oco6o
Octpoe Henpusitue bnarormynoctu. Becnomuure nocnennue roast CCCP. Korna nayancs xomnarnc? He
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B 1989 11 roy? Ho naxke mocite aBrycra 1991 roga benwrii Jlom pearupoBai 1o apXeTUITHIECKOMY TH-
Iy peakIuy — B MOJb3Y CTPYyKTyphl. Korga cooOmunu o nmytde, by 3assun: «Mbl oxuaaem, uro Co-
BeTckuii Co103 OyJET MOIHOCTBIO BBITIOJIHATH CBOU MEXIyHAapOIHBIE 00s13aTeNnbCTBAa». A OTOM: « MBI
TEIeph Mo YTO MOXKEM CIETaTh» — M cociaics Ha ['opbaueBa B IpoIeieM BpeMeHH, 0OHAPYXKH-
Basl, 4TO Ha muke 3Toi nepemensl CIIIA mMedtanu o MakCUMallbHOW CTETICHH CTAOMIBHOCTH.

Bce 3T HeyMeCTHBIE KOMMEHTAPUH POIMIINCH U3 CTpaxa mepes xaocoM. Mexy mpounm, cam [op-
0aveB, KOTJIa ero CIIpalInBaIId, KaK OH OLICHIBACT CBOH BKIIAJI B CUTYAIUIO, TOBOPHUII: «IMHAMUYHOCTB,
JUHAMH3M.

(Cnenyrot mpumepst ¢ Mpaxom, Pyannoit)

<...> JlonroBpeMeHHBIE 3a/a4 MEXTyHApOTHOIO IpaBa, KOHEUHO, OmaropomHsl. Ho MeI Bcerma
JOJDKHBI IIPHHAMATH B pacyeT IeHy, KOTOPYIO HaM IPUXOIUTCS IUIATUTH Y)Ke B Onrkaiiiiee Bpems..

To ke KacaeTcs MPUMEHEHHS MUPOTBOpUYEeCKHX ciil. OHO HE IOJDKHO MPEBPAIIaThCs B CO3/IaHIE
MICEeBIOCTA0OMIEHOCTH. BMECTO 3TOTO MBI JOIKHEI CTPEMHUTBCSI K MHTCHCHBHBIM, aKTHBHBIM H3MEHE-
HUSIM B 00ILleCTBAX, HAXOAAIuUXCs B KoH(pukTe. 1 Hago moMHuUTH, uto rosopuit Jxopmxk Hlynsu: HI
OJIVIH UCXOJ] YPET'YJIHUpPOBaHUs HEe ObIBACT CIIPABEUIMBLIM IS BceX. Kpome Toro, mpaBo 4acTo He mpu-
MEHSETCS B CETOIHSIIHEH peanbHOCTH, KOTOpasi OCHOBaHAa Ha KOH(IHKTE. <...>

51 xoTen OBl BBICKa3aTh OTHO TIOXKETaHHE: MBI JIOJDKHBI OBITH OTKPHITHI IIEPET BOSMOKHOCTEIO YCHIIH-
BaTh M AKCILUTyaTHPOBATh KPUTUIHOCTD, €CIIM 3TO COOTBETCTBYET HAIIMM HAITOHAIBEHBIM HHTEpEcaM —
HaIpuUMep, IpH YHHITOKCHAN UPAKCKOW BOCHHOW MAIIMHBI U CaITAMOBCKOTO TOCYIApCTBA. 31€Ch HAIT
HaLMOHAJTBHBIN HHTEPEC MIPUOPUTETHEE MEXTYHAPOIHOM cTabMIbHOCTH. B 1eHCTBUTEIBHOCTH, CO3HA-
€M 3TO WU HET, MBI yXe MPEANPUHIMAEM MEphI ATl yCHUIICHHUSI Xa0ca, KOTIa COAEHCTBYEM IEMOKpPAaTHH,
PBIHOYHBIM pedopMaM, Kojia pa3BUBAEM CPECTBA MACCOBOM MH(OPMAIIIH Yepe3 YACTHBIH CEKTOP.

Eme ogHO mokenanne — ymenaTs OOJbIIe BHUMAHUS BOIIPOCAM OKPY’KAIOIIEH CPesl U BOIIPOCY
0 pecypcax.

<...> KoHeuHO, A1 HAc, KaK CTPaTeroB, BaYKHO ONEPXAaTh TPUYM{Q HAJ XAOTHUCCKOHU MPHPOIOM
IPOUCXOAAIIECTO U HaBA3aTh CBOE UCKYCCTBO AUIUIOMATUU WM BOMHBI, HO MPEXKAE HYKHO BOCIPUHU-
MaTh MHUpP TaKHUM, KAKOB OH €CTh, a HE TAaKUM, KAKMM HaM OBI XOTEJIOCh €r0 BUAETb.



AnekcaHap Heknecca

MWUP MHOUTO

(B cokpareHum)

Heno ne 6 npedckazanuu, a ckopee 8 ynpagieHuu
Licon ¢pon Hetiman

...Mbl OOTIICHBL ObIMb OMKPBIMbL NEPEO BO3MONCHOCBIO YCUNU-
6amb U IKCHIYAMUPOBAMb KPUMUUHOCINb, eCU IMO COOMBem-
cmeyem HauuM HAYUOHATbHBIM UHMepecam - Hanpumep, npu YHuY-
MOMNCEHUU UPAKCKOU 80CHHOU MAWUHBL U CAO0AMOBCKO20 20CY0ap-
cmea. 30ech Haul HAYUOHATbHBIU UHMepPeC NPUOpUmMenmHee Mexcoy-
HapooHoll cmabunvHocmu. B oeticmeumensHocmu, co3Haem 2mo
UnY Hem, Mbl Yoice NPeOnpuHUMAaem mepvl 015 YCUleHus Xaoca, Ko-
20a cooeticmeyem 0eMOKpamuu, PolHOUHbIM pehopmam, Kooa pas-
suBaeM cpedCcmaa Maccosoll uHgopmayuy yepes 4YacmHulli CeKmop
Cmueen Mann

— Anexcandp Heanoeuu, 6 ROCIMUHOYCMPUATLHOM MUPeE (POpMUPYyemcst HOBbLIL 6USIMENbHBLIL
CouuanvbHbLIL CN0l, Komopulil Bol nazvieaeme «1100bmMu 6030yxXa» uiu «HOBbIM UHMENIEKMYAlb-
Hblm Knaccom». Knacc amom 3anumaem sedywjue nozuyuu 6 oouiecmee, 0yoyuu npuiacmen K co-
30aHUI0 MEXHOI02UIl CIPAMEZUPOBAHUs, YRPAGIEHUA CMBICIAMU, OP2AHU3AUUOHHO-0eAMETbHO-
CHIHO20 RPOEKMUPOGAHUs. IMO CaMblil 0OWUIL 861600 U3 Hauiell npedvldyuiell becednl. /lasaiime
menepb n0206OpUM 601ee KOHKPEMHO 0 CAMUX YRPAGIEHYECKUX MEXHOT02UAX.

— CornaceHn. YtoObl 0003HAUUTh PyCio Oecelibl, Cpa3y OTMEUY: B MHOTOJIIOAHOM M CIIO)KHOM MH-
pe, TJe Mbl 00UTaeM, CKIIaJAbIBaeTCs HHON popMaT colanbHOro akta. OMHOBPEMEHHO POXKIAAETCS UH-
HOBAIIMOHHAS METOJIOJIOTHS TIO3HAHUS U JICHCTBUS, OCHOBaHHAsI HA BOCTIIPUSTHH KOCMOCA JIFOICH Kak
OypJisiieit peaJbHOCTH — aJIATHBHOM, TUHAMHYHON U HEJIMHEHHON CHCTEMBI.

Orcrofa mpoucTeKaeT N3MEHEHHE METOJIOB M IMIPUHITUIIOB COIMAIBHOTO IPOSKTUPOBAHHUS, HA KOTO-
PBIX TTOCTPOEHKI YIIPaBICHUYECKUE TEXHOJIOTHH.

Pedopmanus cratyca denoBedecTBa Kak CUCTEMBI CBA3aHA HE TOJBKO C MpolieccaMy Iodanu3a-
. MBI BCTynaeM B HECTAOMJIBHBIA MHpP «pacKoBaHHOTO IIpomeres» — mup, B KOTOPOM OOHTaeT
MHOXECTBO CyOBEKTOB JICHCTBHUS, 0CBOOOKICHHBIX TEXHOIOTUICCKOM ITUBUIIN3AIIUEH OT psijia 3eMHBIX
00OpeMeHEHHH, TIOTYYHBIIUX JOTOJHUTEIBHBIC CTEIIEHH CBOOOIBI U Pa3IMYHBIM 00Pa30M IMOHHMAIO-
[IUX/BOIUIOIIAIOIINX CMBICIT U LIEAU OBITHS.

VYenoxxaenne oOpa3a coluaibHOU BeeneHHOW Ha mopore XXI Beka oT4yacTh HAallOMUHAET MHE Tie-
PECMOTp KapTUHBI MUPa (PU3NUECKOT0, KOTOPBIA Mpou301Ies B Hayane XX CTOJEeTUs: U ObUT OTMEUYEH
POXKIIEHUEM TEOPUU OTHOCHUTEIBHOCTH, a TAK)KE KBAHTOBOH (DPM3MKU. AHTPOMONIOTHYECKas TajJaKTHKa
CEeroJHs TIepecTaeT BOCIIPHHUMATHCS KaK YBEPCHHO pacuepycHHas Ha KIETOYKM IIaxMmarHas J0CKa,
IJIe OJTHa MO3aMKa TOPsIIKa BpeMsl OT BPEMEHHU CMEHSIET APYTYI0, IOCTHKCHHE JK€ HOBOTO MopsiaKa (Ka-
YECTB JUCCUTIATUBHOW CTPYKTYPBI) MPEJCTABISIETCS BCe Oosiee MpoOIeMaTHUHBIM.

3aBOoeBBIBAET MPU3HAHKE 3aMETHO HHOM B3IISA]] HA TTAHETAPHOE COOOIIECTBO, KAaK Ha HOBBI MUPOBOU
Oecriopsok — Ough@ysHuli Mup, cyOCmanyuro MHO20ACHEeKMHYI0, SHEPTHIHYIO, YpE3BBIYAHO TIOIBHIK-
HYI0, IOT4ac TypOyIeHTHY0. B colManbHOM MPOEKTHPOBAHWH YTBEPXKAASTCSA MPUHIMIT CAMOOPTaHH30-
BaHHOM KPUTUYHOCTH, COIVIACHO KOTOPOMY IIOBEJICHUE CIOKHOM U CBEPXCIIOKHOM CUCTEMBI — TaKOM, CKa-
KeM, Kak TIorojia, (UHAHCHI WM TPACKTOPHS COBPEMEHHOTO O0IIIeCTBa, — CBS3aHO C BO3MOXKHOCTBIO TIe-
pecedeHuUs €10 MPECTbHBIX COCTOSHHI ¥ BEPOSTHOCTBIO TIOCIICIYFONIMX JIJABHHOOOPA3HBIX CIICICTBHH.

OHO W3 KITFOYEBBIX CBONCTB MPHOTKPHIBAIOIIETOCS KOCMOCA TPETHETO THICSYEIETHS] — €ro TJIO-
OasibHAst KPUTUYHOCTH, PACcTyllas HEOMPENeIeHHOCTb, HEMMHEHHOCTh, KOTa BEPOATHOCTh COOBITUI
TUIOXO TpecKa3yeMa, paBHO Kak UX MaciTad, MOCKOJIbKY TPaHIMO3HbBIE MOCIEACTBUS B YCIOXKHSIO-
[IeMCsl MEPE B TIPUHIIMIIC MOXKET BBI3BATh Jaxe HeOONbIIOe W3MEHEHHE OTIIENBHOTO Tapamerpa. Ta-
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KHUM 00pa3oM, CyOBEeKTHI IEHCTBHSI HE IPOCTO YMHOXAIOTCSI, HO IPUOOPETAIOT MHOM PaHT. A IEHHOCTh
COLIMAJbHON aKIUM B «IPEANPHUITHN Ha TMOJIHOM XOJYy» BCE Halle ONpeaeisieTcs ee CBOEBPEMEH-
HOCTBIO 1 YMECTHOCTBIO.

B utore pe3ynsrar MeHbIIIE 3aBUCHT OT 3aTPAauCHHBIX YCHIMH, HO B BO3PACTAIOIIEH CTEIIEHH OIpe-
JIENSIeTCsl KOTEPEHTHOCTRIO aKTHBHOCTH CYOBCKTa C HAIPABICHWEM CHJIOBBIX JIMHUH MHOTONIOIXHON
cucteMsl. B cBot0 ouepens GpoKycHupyeMBIX BHEITHUM (MICOIOTHYECKIM, TICHXOIOTHYECKIM, KYIBTYp-
HBIM, MUPOBO33PEHUYCCKIM, META(PH3MUECKIM) aTTPAKTOPOM — ATOH CBOCOOPAa3HOM «MOJEIBIO ITOBE-
JneHusi». Kpome Toro, Mbl HE MOXKEM TOJHOLEHHO PEealin30BBIBAaTh KEJIAeMblil CTaTyc CHCTEMBI, HE
TOJIBKO UTHOPHPYS €€ IETOCTHOCTD U MOJTHOTY, HO TaKke 0e3 ydeTa JUHAMUKY U MONOXKEHUSI OTHOCH-
TEJBHO JIPYTHX COLUANBHBIX CBA3HOCTEH.

WHpIME clTOBaMU, HAIIM TPEKHHUE TPEICTABICHUS O TMOPSAKE €CTh (HhopMa PEAYKIIHMH UCTHHHOTO
MIOJIOKEHUS Belllel, a IONBITKU AOJIFOCPOYHOIO IUNIAHUPOBAHUS B MUPE MHOTOYMCIIEHHBIX MOJBM)KHBIX
00BEKTOB OKa3bIBAIOTCS BEChbMa YSI3BUMBIMH. . .

— Hy, a Kak jce Hosvle mexnonozuu?

— HoBbIe TEXHOJIOTHH «3aTauYMBAIOTCS», CIICIIMAIBHO HAIIEJICHBI Ha YIPaBICHUE OOBEKTaMH U CO-
OBITHSIME B YCJIOBUSIX MeEpIAOMIell peanbHOCTH — BO3PAcTaIONIEH HEOIpPEeNeNCHHOCTH H IUIOXO
HpecKa3yeMoi TpaHc(hopMaIiy P BBICOKOH POJIM aHTPOTIOIOTHYECKOTo (hakTopa. Ecnm cka3ars ko-
poue, To pedb UAET O Pa3BUTUU BO3MOXKHOCTEH yNnpaBieHUs CIOKHBIMU O0BEKTaMU B YCIOBUSIX, IPU-
OmKEeHHBIX K Xaocy. Hac uHTepecyeT He CTONIBKO (haKT, CKONBKO TPEHJ; UTCHUE TEKCTa, a HE 3HaHUE
cnoB. ITocTynarsl ke MPeKHEro 3HaHUA O COLMAIbHOM MHUPE HEPEAKO OKa3bIBAOTCA JIOXKHBIMU, TPAH-
3UTHBIMH. Yem0BEUECTBO OO JKUIIO B 3eMIISTHKE Ha OEpery «CHHETO MOps» — HECTIOKOMHOIO OKea-
Ha, KOTOPBIA HaM elle MNPEACTOUT MEPECeyb. ..

B nogoOHBIX 00CTOATETBCTBAX CBEPXITHOKIE aHTPOIIOIOTHIECKHE CHCTEMBI CTAHOBSITCS KOHKYPEH-
TOCIIOCOOHBIMU IO OTHOILIEHHUIO K CIOKUBIIUMCS COLIMOCTPYKTYypaM. HelloBek — TBOPEL COLIUAIbHON
BCEJICHHOI, ee IEeMUypI U 3aKOHOJATENb, CIOCOOHBIN peaan30BaTh pa3Hble BEPCUU COLIUANIBHOIO TEKC-
Ta. Jlromu, Oymydu CBEpPXCIOKHBIMH OpraHM3MaMH U MOOY)KAaeMble HEOOXOJUMOCTHIO HE TOJBKO
KUTb, HO TAaK¥XKE 3(1)(1)6KTI/IBHO HeﬁCTBOBaTI) B CTPEMUTCIIbHO MCHAIOIUXCS YCIIOBUAX, aKTUBHBIM 00-
pa3oM COy4acTBYIOT B TPaHC(OPMAIMOHHBIX NPOIECCaX, B UX OocMbIcIeHHH. [lopoxaas ceromHs mo-
KOJIEHHE BBICOKHX COLMAIBHBIX TEXHOJIOIMH, OCHOBAHHBIX HA TAKUX MPUHIMIAX U MOAXOAAX, KaK Je-
ATENIbHOCTh B YCIOBHUSX HEOIPENENIEHHOCTH, MOTOKOBBIE MOAEIHM COLUYMa, KOHLENIUHU (ha30BOrO
IPOCTPAHCTBA U KOHTPOJIIUPYEMOIO Xaoca, pPe(IeKCHUBHBIM M MaTpUUHBIA METOAbl MPOEKTUPOBA-
HUSI/yIpaBICHUS U T.I. ' eHe3HC MOJ00HBIX TEXHONOTUil TO3HAHUS U JICHCTBUS TECHO CBSI3aH C CyAb-
00i1 HHCTUTYTOB U IIEPCOHAXEH, KOTOPBIE HX CO3/IAIOT.

— Bui 2o060pume o 3namenumeulx «padbpuxax moiciun?

— «®Dabpuku Mbicau» (think tanks) — OIWH W3 3TANOB Pa3BUTHSA HAYYHBIX UHCTUTYTOB B MPOII-
noMm ctosietur. B XX Beke mpoucxoania akTUBHAS UHAYCTPHAIN3aLUS HAyKH, pa3BUTHE €€ MPUKIIA-
HOTO, TEXHOJIOTUYECKOTO acriekTa. Bo3HHWKaeT HOBBIM THI MCCIIEOBATENBCKOTO 3aBeIeHHs: BOSGHHO-
npoMeinuieHHast naboparopus (B Poccun — Kb, «mapamkmy, «3akpBITEIC TOPOa»), AEMOHCTPUPYS
OJTHOBPEMEHHO COIMAIBHBIA MOTEHI[MAN BO3HUKamMuX KoHCTpykunid. B CHIA stot mporecc men B
pyciie MPOEKTHOTO MOaXoda, SpKUd mpuMep — «MaHXITTEHCKU TpoekT»; B Poccuu momoOHbIM
CTEPXKHEM CTall ATOMHO-KOCMHYECKHH POEKT (& COIHAIBHON HITOCTAChI0 — 3aMBICEIT «aKaJIeMHIeC-
KHUX TOPOIKOBY).

U, nakoHen, cieayollee MOKOJCHHE WHTEIUIEKTYalbHBIX MNPEANPHITHNH — YHOMsSHyThie Bamu
«pabpuxu Meiciny. K pepomonnonHoMy pyoexxy 60-70-X TOIOB KOJIMYECTBO TTOAOOHBIX HHTEIUICKTY-
aJbHBIX (haOpUK B AMEpUKE HCUHUCISIIOCH COTHSIMH.

— B uem sice ocobennocme «unmennekmyanvHoIx adpux» KaK HAyYHbIX UHCMUMYMOE?

— I'aBHBII 00BEKT MCCIENOBATENBCKON JAESITEIbHOCTH B «(haOprKax MBICINY» — aJrOPUTM IMpaK-
TUYECKOTO PElICHUs] KOMIUIEKCHOU Mpo0ieMbl (Ha OCHOBE OTpa0OTaHHOM B OBl BOMHBI TEXHOIOTHH
ucclenoBanus onepanuii). OCHOBHast 0COOCHHOCTh MOMOOHBIX MPEANIPUATHN — MpsiMast CBSA3b UCCIIe-
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JI0BAaTENbCKOrO IIUKIIA € IIPOLIECCOM MIPUHATHSA pEIICHUN B chepe MONIUTUKH, BOCHHOTO IIaHUPOBAHMUS,
Ou3Heca WM KPYIMHBIX COLUATIBHBIX MHUIMATUB. A MOAYAC TAKXKE PEIICHHE 337a4 CEMaHTHYECKOTO
(CMBICIOBOTO) MPUKPBITHS WK HHTEIUIEKTYaIBHOTO IPOrPaMMHUPOBAHUSL.

— «@Dabpuku Mpiciu» — IMO U eCMb MEXAHUIM POPMYTUPOBAHUA UOEl «HOB020 Kaaccar?

— B kaxoii-To ctenenu, na. HTeIeKTyaapHble KOPIOpaluy, BCe Yalle 3aHUMasCh UCCIeJ0BaHuU-
€M COLMAJIbHBIX U MOJIMTHYECKUX MPOOJIEM, CITUBAIOTCSA ¢ MHPPACTPYKTYPOH BIUATEIBHBIX COBETOB U
3aKpBITHIX KIyOoB. B cepenune 60-X rog0B, BO MHOTOM TOJI BIUSHUEM Pa3BUTHs TEPMOSIEPHOTO OpY-
JKUS B YCIOBHSIX OUTIOJISIPHOTO MPOTUBOCTOSIHUSA, BOSHUKAET MAaCIITA0HBIN COIIMABHBINA 1 IOTUTHYEC-
kuid 3ambicen. (Ero, BcmoMuHas MpoekT, MpUHAUICKAIIUH OCHOBaTeN0 PuMmckoro kiyda Aypeinno
[Teyden, a BOSMOKXHO U B Pe3yNbTaTe HEKOTOPOH Iy TaHHUIIB, IIOPOIO PETPOCIIEKTUBHO M YCIOBHO 000-
3Ha4atoT Kak «IIpoext-69».) llary no BOMJIOLIEHUIO JaHHOTO MIPOEKTa BO3AEUCTBOBAIN Ha Ipoliecc,
KOTOPBIN cefiuac UMEHYETCS «II00aTH3aIfe.

Peanuzanus kOHUENIMK Hadajach C MPOBO3MIAIICHUS B OKTsA0pe 1966 rona (B pasrap 6ombapau-
poBok CeBepHoro BreTHama) nmpe3ueHToM /I>KOHCOHOM HJEU CTPOUTEIHCTBA MOCTA MEXTy 3araioM
u BocTokom, 3areM mocnenoBanu mnoesgka Makmxopmpka baHay 1o maTH €BpONEHCKUM cTpaHaM,
Biumrouasi CCCP, u BcTpeua aMepHuKaHCKOTO IPE3UACHTA C COBETCKUM npeMbepoM KochIruHbIM B Mec-
teuke [mac6opo netom 1967 rona. MHUIIMUPOBAB TEM CaMbIM JIOJITOCPOYHBIH MEPErOBOPHBIN MpoIece
M0 pa3psike MEXIYHAPOAHON HANpPsDKEHHOCTH, OPAaHUYEHHUIO M COKPAILEHHIO CTPATerHuecKUX BO-
OpYy>KEHHUH.

B pesynbrare ObTH 00pa30BaHbl BIMATEIbHBIE MEXIYHAPOAHbIE OPTraHU3AIMA U MEPETOBOPHBIC
TUTONIAJIKH, 3aHATHIC TII00aTbHON Mmacu(UKaIUe, CO3JJaHbl CUCTEMbBl PETHOHAIFHOTO M TII00ATBFHOTO
KOHTpPOJIS (MEXIYHApOIHBIE PETYIUPYIOIIUE OPTraHbl). A TakXKe psii HENPAaBUTEIbCTBEHHBIX HHCTUTY-
TOB, B KOTOPBIX HCCIEIOBAIACH TII00aIbHAs TIPOOIeMaTHKa, Pa3BHBAJICS KOMIUIEKCHBIH ITOIXOA B CO-
IUAIBHBIX JUCUUIUIMHAX C aKLIEHTOM Ha aKTHBHOM IpelcTaBlieHuH Oymyiero. YUto, KOHEUHO Ke, I0-
BIIUSUIO HA XOJ HOBEHMIIEW UCTOPHH.

— Inobanuzayua — cnnanuposaunslii npoyecc?

— CMOTps1, 9TO IOHUMATH 1107 CJIOBOM «CIUTAaHMPOBAHHEIHY. [mobann3anus uMeer psi rryOoKux
HUCTOPHYECKUX MOTHBAIIHH, HO O0ph0a 3a Ty MM HHYIO (OPMYJTY UX CONMAIBHOMN peannu3anuu, 6e3yc-
JIOBHO, UMena MecTo. Jleno B ToM, 4To K 70-M rojgaM mpouuioro Beka HaKOMHJICS OONBIIONW OMIBIT pa-
00ThI HaJl MacITaOHBIMU M JOJATOCPOYHBIMH MPOEKTAMH (B HaCTHOCTH, BOGHHBIMHU U KOCMUYECKUMH).
DTO JaJI0 YBEPEHHOCTh B TOM, YTO aKTHBHOE Mpe/CTaBIeHue OyIyero MoxxHo (hopMynupoBaTh B BU-
JIe «KOHKPETHOM TNIAHOBOH 3aJauiy» ¢ MO3HUIUH 001Iei Teopun cucteM. UTo B CBOKO 04epe/b BElO K
HOBOMY BHy COIMAIBGHON peIeKCHH, OTMEUCHHON YepTaMH MEXIUCIUIUTMHAPHOCTH, AOJITOCPOU-
HOCTH, MacITabHOCTH. VI «<HOBOMY» THITY IPOTHO3UPOBAHIS — HOPMAaTHBHOTO: KOTIa CHavaja orpe-
JeNSIeTCs KeTaeMBIi OOUK OyIyIIero, a 3aTeM OCYMIECTBISICTCS THOKOE U [IeJICHAIIPAaBICHHOE U3Me-
HEHHE PEaNbHOCTH. ..

MHe BCIIOMHHAETCS B 3TOW CBS3HM HE TOJBKO pUTOpUKa PuMckoro kiy0a, HO, CKakeM, pa3paboTka
U IPUMEHCHHUE Ha NMpaKkTuKe MeXTyHapoaHBIM BaTIOTHRIM (OHIOM 1 BceMHpHBIM GaHKOM MpOrpaMm
CTPYKTYPHOH ajanTtanuy u GHHAHCOBOH CTaOMIN3aINH, CHITPABIINX CBOIO POJIb B pa3pelICHUH TJIO-
0aTBHOTO JONTOBOTO KpH3uca Ha mopore 80-X TofoB, a B JaIbHEHIIIEM — B PETYAHNPOBAHUH MHPOBBIX
PEeCYpCHBIX U (PHHAHCOBBIX ITOTOKOB.

Hna Poccun-CCCP uness HOpMaTuBHOTO MPOTHO3UPOBAHUS MPUBBIYHA U TMOHATHA, 3/1€Ch OHA OblI-
7a 00bIuHOM npakTukoi. OnHako ¢ 60-X ro0B OIPOMHBIN HHTEpPEC K JAHHON TeMe BO3HMKACT Ha 3a-
nage. OOCP mposena crenuaibHOE MCCIENOBAHNE, TIOCBANICHHOE 3TOM mpobieme, a bensiid joM u
BiusTENbHEHIIMH COBET 0 MEKAYHAPOIHBIM OTHOLIEHUAM MHULIMMPOBAIN CEPUIO JUCKYCCHUM IO HO-
BOH JTaJIbHEW TPaHUIIE aMEPUKAHCKOW U MUPOBOUW UCTOPUH. ..

B Te xe ronsl 30urneB bxe3uHckuil GopMyaupyeT Te3Uc O CTpaTerHuecKon 1enu 3amajga — co-
30aHUM CHUCTEMbI TIOOAIBHOTO TUIAHUPOBAHMS U JOJITOCPOYHOIO MepepacrpeesieHus MUPOBBIX pe-
cypcoB. CHucTeMbl, OCHOBAaHHOM Ha TpeX MPHUHIMUIAX: 3aMEHa JEeMOKPATUH TOCIIOICTBOM AIUTHI; (Hop-
MUPOBAHUEC HaﬂHaHHOHaHBHOﬁ BJIaCTU Ha MYTAX CIUIOUCHUA BEAYHIUX HWHAYCTPUAJIBHO Pa3BUTBIX
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cTpaH; 00pa3oBaHUE AUTAPHOTO KIyOa BEMyIIMX rocymapcts Mupa. B 1973 romy Ha cBeT mosBisieTcst
TpexcTopoHHss kKoMUCCUs, 00beAUHMBIIIAS BIUSATEIBHBIX UL U BeAyIux uHTe/ekTyanos CIIA, EB-
pomnsl, SInoHuu. A B 75-M Tofy BO3HHKAET HOBBII MHPOBOH perynupyromuii opran — G-7 (Ha TOT Mo-
MeHT G-6). Takum o6paszom, popMyna COBpeMEHHOI I100aInu3aIu €CTh, B OTPENEICHHON Mepe, MPo-
IYKT BBICOKHX COIIMOTYMAaHUTAPHBIX TEXHOJIIOTHH W MHCTUTYTOB ITPOCKTHPOBAHMUS OyIyIIeTo.

— B yenom, nozuxa pazeumus uHmMeN1eKmMyaibHbIX YEHMPOS, CO30AI0UIUX HOGbLE MEXHOI0ZUU
ynpaenenus nouamna. /lasaiime 6epHeMca K camMum mMexHon02uAM, KOnMopsle 4acmo 0003Hauaom
KaK «mexHon02uu ynpaeieHus Xaocomy .

— HaubGonee spkum uX IpuMepoM sIBJIsieTCs KOHLENMS self-organized criticality (SOC) — camo-
OpP2aHU308AHHOU KPUMUYHOCMU, CO3AAHHAs B IPOLIECCE MCCIENOBAHUS CIIOXKHBIX U CBEPXCIOKHBIX
CUCTEM, KOTOPBIH B CBOIO OY€pellb €CTh pa3BUTHE UeH HOBOM PallMOHAIBHOCTH U XaOCOCJIOKHOCTH.
B 3b10KHE TPaHUIIBI «HAYKU O Xa0CE», BO3HUKIIEH B 60-¢ TOABI MPOILIOr0 CTONETHS, BXOIHUT JOBOJb-
HO IIUPOKUH CHEKTP HANpPaBICHUH, pa3BUBABIINXCS NIEPBOHAYAIBHO B TUCIUIIMHAPHBIX paMKaxX Ha-
yk 0 npupose. OgHako npumMepHo ¢ 80-X roI0B, €ClIM HE paHbllle, 00peTeHHbIE 3HAHUS CTaJM MPUMe-
pHBaThCS K BOCHHOH cdepe, kK OM3HECY U MOJUTUKE: TEOpHs KaTacTpod), HepaBHOBECHASI CAMOOPTaHH-
3alus, CHHEpIreTHKa 1 Ipyrue.

Criennrka HOBOTO TTOIXOAA 3aKII0Yaiachk B TOM, YTO, BO-TIEPBEIX, €T0 OCHOBHBIM OOBEKTOM OKa-
3bIBAJIaCh HE CTaTHWKa, 00pa3HO roBOps, HE «YACTHLIA», HE OOBEKT, a AIEMEHT JIBUKEHUS — «BOJHAY,
TpeHn. [IpuueM ABMKeHHE, WU, TOYHEE, MPOLIECC PaCCMAaTPUBAETCS KaK YacTh CIOXKHOM, OTKPBITOM
JTUHAMHYECKON CHUCTEMBI, CIIOCOOHON aOCOpOMpPOBaTh M pacCeNBATh YHEPTHIO, MOCTYMAIONIYIO U3BHE,
TeHEepHUpys IIPH 3TOM H Xa0C, ¥ HOBBIE (hopMbI opranm3anuu. OnpenesnsieTcs: CUTyalus depe3 Mocpea-
CTBO TaKUX IMOHATHH, KaK, CKa)KeM, TICPHOIUYHOCTh WIIN HEIEPHOAMIHOCTh, CEIeHHUE (Pa30BOTO MPOCT-
paHcTBa, ppaxrain, Ondypkamus, arTpakTop. Bo-BTOPHIX, CIOKHBIE AMHAMUYIHEIE CHCTEMBI €CTECTBEH-
HBIM 00Pa30M 3BOJIIOLMOHUPYIOT 1O KPUTHUYECKOH CTaiH, B KOTOPOIl, KaK y>Ke TOBOPUIIOCH, HE3HAYHU-
TeNbHOE cOObITHE (BO3/CHCTBIE) B IPUHIUIIE CIOCOOHO BBI3BATh LIEMHYIO PEAKIINIO, 3aTParuBaroLIyIo
MHOTHE 3JIEMEHTBI CUCTEMBI.

JpyruMu cioBaMy yCIOXKHSIOIIASICS U CaMOOPTaHU3YIOIascs (aJanTHBHAS) CHCTEMa HETTPEMEHHO
o0Ia1aeT HEKOTOPBIM ITOTECHINAIOM AUHAMUYECKOTO Xa0Cca ¥ MOXKET CYIIECTBOBATh B IBYX COCTOSTHH-
ax. B mepBoM citydae, Jake HEOONbIIOE BO3/IEHCTBHE HA CHCTEMY CIIOCOOHO MPHBECTH K €¢ 00Baly.
IpocToit npumep — Kyda mecka, KoTopas 00BaJIMBAaeTCs MOCTE TOTO, KaK IPUHUMAET Ha ce0sl TIOCIIe-
HIOIO LIENOTKY MecYMHOK. Win, B 00paTHOM cilydae, CTOJIb e HeOOJbIIoe BO3ACHCTBIE MOXKET MPHU-
BECTH K YCTAHOBJICHMIO HOBOTO TOpsIIKA, CTPYKTypH3auMu cuctemsl. [Ipu 3ToM, Kak o0OBai, Tak u
CTPYKTYpH3aIHs CUCTEMBI TIPOUCXO/IAT BEChMa ObICTPO.

OTuU ABa COCTOSIHUA CUCTEMBI HEJIb3sl Ha3BaTh HU XOPOLIMMH, HU IJIOXUMU. Bee 3aBucur ot curtya-
IIIH — KOTIA-TO CUCTEME JIyUIlle OBITh B «BO30Y>KIEHHOM» COCTOSHHH, B IPYTOM CITydae — B «OKa-
MeHeNoM». TeXHOIOruM ynpaBlIeHUs] Xa0COM MPETEHIYIOT Ha CO3HATENIbHOE TOCTHKEHHE MOJT00OHBIX
COCTOSIHUH, Ha (hOpCUPOBaHHE U UCIOJIB30BaHHE KPUTUUECKUX COCTOSIHHM, a B IEPCIEKTHBE — W Ha
MPOAYLPOBAHHE U3 TypOYJICHTHOCTEH HOBOTO MOPS/IKA.

Hentpom pazButust teopun SOC sasnserca amepukaHckuid Muctutyt Canta ®e, co3maHHBIA B
1984 romy anst M3ydeHUs JMHAMUKHU CIOXKHBIX CUCTEM M MpoOiieM. B Hay4HBIH (yHIaMEHT UHCTUTY-
Ta MMOJIOKEHBI naen u uccienoBanus Koamoroposa n Cunast, bemoycosa u JXKabornuckoro, Unen Ipu-
roxuHa u Oasapaa Jlopenua, benya Manaens6po u Mutuena @aiirenbayma, xeiimca ropKa u Hop-
Mmana [lakapaa, [lep baka u Mioppes ['erui-Manna, Murtuena Yonnpona u CtuBena JleBuHa, a Taxoke
JIPYTUX NEATENbHBIX QUTYp B 00JaCTU U3y4eHUs TYpOYJIEHTHOCTH, Xa0ca U KPUTHUECKON CIOKHOCTH
mupa. Co BpeMeHeM TNOSBISIFOTCA TaKKe JPYyrHe IIEHTPHI, B YAaCTHOCTH [pymma mo u3ydeHUro
JIEHCTBUHN B YCIOBHSIX HEONpeaelIeHHOCTH Tipu [lenrarone.

Tak, ckaxkeM, akmuu, ocymectBisiemble CoennHenHasiME Ll Taramu B Adranucrane, Mpaxe u npy-
TUX TOYKAX IJIAHETHI, B ONPEIECTICHHOM CMBICIIE BOOOIIE HE UMEIOT BpeMEeHHOM rpaHulibl. OHU CKopee
BIIMCBIBAIOTCS B HEKUH CTPATETrMYECKUIl PUCYHOK, MPENCTABIIAA 3BEHBS, «OMOPHBIE IJIOLIAIKU» THO-
KO W JIMHAMHUYHOW CHUCTEMBI yIpaBieHUs TypOyJIeHTHBIMH MPOLIECCaMH Ha TUTaHETe: MOJAepKaHNe
BBICOKOH 0OETOTOBHOCTH BOWMCK B YCIOBHSAX MX COACp)KaHUS HE B KazapMax, a B YCIOBHSX OOEBBIX
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JEHCTBHUIA «HU3KOH MHTCHCHBHOCTHY», KOHTPOJIb HaJ KIIOYEBBHIMU/KPUTHUSCKUMH 30HAMU U 00pasye-
MbI€ BOKPYT HHUX OIEpaTUBHO-TAKTHYECKHe Koanuuuu. CHUCTEMBI, KOTOpas UIET Ha CMEHY NpexXHEH,
BECT(AIBCKON CHCTEME CTaTHMYHBIX MEXTOCYIapCTBEHHBIX OTHOIICHHH. [Ipy 3TOM mpexHss cTpate-
THsI CIepKUBAHUA (YCTpAIeHHsI) 3aMEHSETCS JTOKTPUHOM YIPEKIAIONINX YAapOB.

[pencrapnsiercs, uro mist CLIIA BakHa BCe-Taku HE TOJHAS M OKOHYATENbHAS 1100e1a B TOM WIIH
MHOM KOH(JIMKTE, a HeYTO MHOE: TIepel] AMEpHKOH CTOMT MacuITa0Has 3afava, KoTopas pelaercs Ha
MPaKTHKe — MEePEeXBaT U yaepKaHUe CTPaTerHYeCKOi HHUIUATUBEL, CO3IaHue, alpoOanus U yTBepK-
JIeHHE COOCTBEHHOM CXeMbl MHPOBOTO yIpaBieHus. S Ob oxapakTepu30Baj ee Kak TMHAMHYHYIO, TJIO-
0albHYI0 CUCTEMY MUPOBBIX cBA3ei (intra-global relations), 4TOOBI OTIUYUTE OT IpEXKHEH cOamaHcu-
POBaHHOW M CTAaIMOHAPHOM CHCTEMBI MEXIYHAPOJHBIX OTHOLICHUH (inter-national relations). Oco-
OCHHO eclIM yYeCTh IPOUCXOISINEE ACICTHPOBAaHWE COBPEMEHHBIM HAIIMOHAIBHBIM TOCYIAPCTBOM
CBOMX KOMIIETEHIIUH cpa3y IO TPeM BEKTOpaM: TIIo0asHOMY, (peaepalbHOMY, CyOCHIHapHOMY, a TaK-
)K€ YBEIMUCHHE YUCIIAa B 0COOCHHO — munonocuu CyObeKTOB MUPOBBIX COOBITHIA.

AKTyanbHBIM IPUMEPOM MPUKIATHOTO UCIIOIB30BAHNA OAOOHBIX TEXHOJIOTHI MOTYT B HEKOTOPO
CTETEHU CIY)KUTh TAK)KE «OPAHKEBBIE PEBOIIOLIMIY. PEBOIIOINS €CTh COCTOSHHUE 00IecTBa OIM3KOe K
xaocy. JIroam — mnepeMeHHbIe, CIIOCOOHBIE K CIIOHTaHHON aKTUBHOCTH M TITyOOKOMY 3ambiciy. Mckyc-
CTBO JK€ YIIPABJICHUS 3aKITIOYACTCS B CICIYIONIEM: BO-TIEPBBIX, IIOBECTH CHCTEMY K HEPAaBHOBECHOMY
COCTOSTHHIO; BO-BTOPHIX, B HY)KHOE BpeMs M B HY’)KHOM MecTe BOPOCUTH (haKTOp, IPUBOISIINHA CTaphIit
MOPSITOK Belelt kK 00Bary (XaoTH3alus OpraHU3alli1); B-TPETBUX, BBECTH aTTPAKTOP, CTPYKTYPUPYIO-
M CUCTEMY B HOBOM, KeJIaTeJIbHOM HarpaBlieHUH.

Bce HacToNbKO TEXHOJIIOTU3UPOBAHO, YTO, CKAXKEM, B HHCTPYKIIUSX MOXKHO BCTPETHTh PEKOMEH A~
IIMIO HAJIeBaTh Ha JeMOHCTparuu Oernble kodrouxn. 3agem? [Ipeacrasrre nepenaBaemoe TV KpyITHBIM
TUTAHOM IIIavyIIee JIMIO IEBYIIKH, C 3aJIIaHHON KaIIiMH KPOBHU OEII0CHEXKHOU Oiry3koi, 1 BbI moii-
MeTe, YTO TaKOe «HE3HAYUTENFHBIC BO3ACHCTBUMY, IPOU3BOMMEIE B PAMKAaX COBPEMEHHBIX «PEBOIIO-
[UOHHBIX TEXHOJIOTHI.

— H e¢cem amum 3anumaromcsa «1100u Canma De»?

— Hert, 3TuM 3aHMMalOTCA T€, KTO IPUMEHAET HOBYIO METOAOJIOTUIO COLMAJILHOTO IIPOEKTUPOBa-
HUSI Ha TIpakTuke. M Taxke Te, KT0 00beIMHEH MOIHBIM TEPMUHOM «KPH3HC-MECHEIKMEHTY», IPHIEM
COBCEM He 00s3aTeIbHO B MMPUMEHEHUH K YIIPABICHUIO TOIBKO ITOJUTHICCKIMH WIIN SKOHOMHYECKH-
MU IPOLECCaMU: OOIIUPHOE IOJIE AEeSATEIbHOCTH MPEACTABISIOT BOCHHbIE MM, CKAaXKeM, JUILIOMAaTH-
gyeckue onepanuu. Tak NOCTyaaThl HEMUHEHHON AMHAMUKY U TEOPHU KPUTUUECKON CIIOKHOCTU ObLIU
B3sThI Ha BoopyxkeHue Kopmycom mopckux nexorunines CIIIA eme ner nBeHaauars Hasaa. A B 3Ha-
MeHuToM Jloc-Anamoce ellie paHbliiie ObIT yUpesx/ieH LIeHTp HeMMHEWHBIX UCCIIeIOBAaHUN SIS KOOPIH-
HaIK paboT 1Mo U3YYCHHIO Xa0ca U CONPSKEHHBIX MPOOIIeM.

[TpuHIMTHATEHBIX Pa3UYUid TYT HEeT. BoeHHbIe HAuMHAKOT OTPadaThIBaTh (POPMYJBI NCHCTBHS
MIPONMCAHHBIE UM TPAKIAHCKUMHU. BBICOKME IOIKOHOMUYECKUE TEXHOJOTHH MHKOPIOPHUPYIOT UIEU
yIpaBICHUS KPU3UCAaMHU U ()EHOMEHOJIOTHIO H30IIPEHHOIO UCTIOIb30BAHUS CUIIBI, B TOM YHCIIE BOCH-
HOH. «JItonu Canra ®ey» pa3pabaThIBaIOT IPEHUMYIIECTBEHHO TEOPETUIECKYIO YAaCTh TEXHOIOTH.

— To, umo Ml 6UOUM HA NOTIKAX C YNPAGIEHUECKOU TUMEPAMYPOil — IMo AUHO mMemyapvl om-
CHIABHBIX 00CCO8, TUDO B0TbHBIE (PACCYIHCOCHUA HA MeEMY» KAKO20-MO 04ePEOH020 UMEHUNO20 2Y-
py. Ilouemy 0 mom, umo Bt z06opume, ne nuuwiym u 3mo ne oarom 6 npozpammax MBA?

— Ilouemy e, numyT. Ho, nefcTBUTENBHO, apaiieIbHO C Pa3BUTUEM MHTEJUIEKTYalIbHBIX KOP-
nopaiuii Bce IBCTBEHHEE AeTpaaupyeT NPUHLUI MyOInYyHOCTH oOpeTaeMoro 3Hanus. Hayka, ocoOeH-
HO CollMajbHasi U BOEHHAs, ABMXKETCS K HOBOMY 330T€PU3MY, AHOHUMHOCTH, TIOPOI0 — K MPSMOMY
COKPBITHIO CBOMX OTIEJIFHBIX JOCTIDKCHHH M JIaKe IENbIX HalpaBieHui nccuenoannii. Gumocodpus
oOpallieHa B METOI0JIOTUIO, 3HAHUE — B TEXHOJIOTHIO U ToBap. VHTe/eKTyanpHas AesTeIbHOCTh —
9TO MpaKTHKa, CONMPsDKEHHasi ¢ KOMMEpYeCcKO TalfHON M HalMOHAIbHOM Ge30macHOCThI0. Mup 1BH-
JKeTCsl OT BEIllM K 3HaKY, @ OT 3HAKOBOTO MPOU3BOACTBA K LU(POBOMY M3MepeHHIo. JIuaupyeT He Teo-
pHsl, HO IPOEKT, HEe HayKa, HO aHAJIMTHKA. MccrenyeTcst He peabHOCTh BOOOIIe, a MpakTUdecKas cde-
pa, 0 «pearbHOCTH BOOOIIE» — MBI PaCCyKIAeM.
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Bonee Toro, HCKyCCTBEHHO CO3/IAETCs CBOCOOPA3HbIA «BUPTYAIbHBIN» TBOWHHUK COMMATBHBIX MPOITH-
ceit. [Tyrem 3aBenomotii neopmanuu oopasza pealbHOCTH, TUIIEPTPOGUH OJHUX COCTABIISIONINX U ITO/IaB-
JIeHUsI JPYTUX CO37aeTcsa cucTeMa ycTonumBbIX Mu(doB. IIpucyTcTBre MOJOOHBIX TEHACHIMN BIIOJIHE
OIIyTHIMO B c()epe COMAITBHBIX HayK: TeM, KTO JKWJI TIPU COBETCKOM BJIACTH, 9TO HETPYTHO IMOHSATb.

— Ilpakmuuecku éce KpynHeliuiue KOpROpayuu Mupa 08UMdCymcs 6 HanpaeieHuU cemeeoli op-
canusayuu. Tax, IBM npooana npou3zeo0cmea KOMHbIOMEPO8, COCPEOOMOYUBULUCH HA YNPABICHUU
openoom, HUHOKP u eceii cemvio He3a6UCUMBIX NOCHABULUKOE. ..

—/la, craryc u3nenusi, MexaHu3Ma, Belll B COBPEMEHHOM MHUPE 3aMETHO MOHM3WICA. «/Ipodaemcs
npoOyKm, noKynaemcsi opero» — 3TO JIO3YHT CTPATErHYeCKOro IUIAHUPOBAHUS KPYITHBIX KOPITOPAITUA.
Kopropamus (paBHO Kak H TII00aIbHAS SKOHOMHKA) BCE aKTUBHEE OIEPUPYET HeMaTepUalbHBIMH aKTHBA-
MH, OpPTaHU3YyeT MAKeThl YCIYT, ]a U CaM MPOAYKT, TPOIYMBIBAET CIIOKHYIO MAPIIPYTH3AINIO €TO MPOAAXK.
TpanuroHHOE ke MPOMBIIIEHHOE ITPOU3BOCTBO HEPEIKO MEpeIaeTCsi KOHTPAareHTaM Ha ayTCOPCHHT. A
BO IJIaBE Mpoliecca OKa3bIBAETCsI CBOCOOpPA3HOE «BBICOKOTEXHOJIOTMUHOE Bepcaue» — MpOM3BOACTBO
OpeHnia, TeHepaIbHON TTOJIMTHKH, KITIOUEBBIX PELICHHN, TEXHOIOTMIECKHUX MIPOIHUCEil 1 JIeKal.

— Ho ecnu ecnomuume mo, umo nam 2080pum 0 ueoéeKe HAyKa U NPAKMUKA YnpasieHus nep-
COHAIOM, HANIOOUGUIHE COMHU PA3IUYHBIX RPOMUEOPEUUBHIX MEOPUIL U MEXHON02UTL, IO MOHCHO
Y6EPEHHO CKA3amb, YMO 0 CAMOM 2/IA6HOM 8 DU3HeEce — O JIUYHOCIU — Mbl 3HAEM OUeHb MA0...

— CocTosiHMe aHTPOMOJIOTUH (JUCLUIUIMHBL O YeJIOBEKE) He CIUIIKOM 3aBUAHO, HO OBICTPO pa3BU-
Baercs. [losBisroTCS Takue NEPCICKTUBHBIC HATIPABJICHUS, KaK, K IPUMEPY, CHHepFHﬁHaﬂ AHTPOIIO0JIO-
rust. 1 9To mMeeT npsiMoe OTHOMICHHE K 00CyKaaeMoid TeMe. MBI TOBOPHIIN O PaJHKaIIbHO BO3POCIIIEH
PONH TUYHOCTH, C OJHOM CTOPOHBL, M OECIIOMOIITHOCTH MEXaHUCTHYHBIX TEOPHH YIIPaBICHUS COOBITH-
SIMH U TIEPCOHAIIOM, ¢ Apyroif. [IpobiemMa 31ech He TOJIBKO B TEX YUCHBIX, KOTOPHIE HECIOCOOHEI CO-
31aTh METOMOJIOTHIO ACHCTBUS HICANBHO MOMXOMANIYI0 K 3aMETHO M3MEHUBILCHCS Cpee OOUTaHMS.
Bce obcrout Kyna cepbe3Hee: Mbl CTOUM Ha IMOpOre U3MEeHEHUs yHAaMEHTAIbHBIX IPEeACTaBICHUH O
4eI0BEKe.

Humepenio nposen Onee bannvix



leoprun ManunHeukmin

BbIXO[ U3 TEOMNOJIMTUYECKON KATACTPO®bI.
CLEHAPUU ONA POCCUN.

Boicmynnenue ¢ T'ocyoapcmeennoii [[yme 6 komumeme no 0enam CoOmedecmeeHHUKO8
8 dexabps 2005 e.

YBakaeMblil Tipezicenarenn! YBaxkaemble aenyTatsl [ocynapctBenHoi ymbl! YBaxkaeMble sKcep-
Thl! Jloporue cooTe4eCTBEHHUKH!

[penurecTBytomye BBICTYIIICHHS TOKA3AIH, YTO CETOMHI MBI 00CYXIaeéM OYeHb BasKHBIE BONPochl. Ho
BOIIPOCHI KOHKPETHBIE, YaCTHBIE U, 110 BCEH BUIMMOCTH, BTOpUYHBIE. M3 BBICTYIUIEHUS Npencenaress u
npencrasureneid MU/ PO cnemyet, 4To OCHOBHOE BHUMaHHE YJIEICHO OTAEIBHBIM YaCTHBIM I1aram, ca-
MOMY TIpOLIECCY, a He pe3ynbrary. MHe Obl, HallpuMep, Ha MECTE€ COOTEUECTBEHHUKOB OUEHb Obl XOTENOCh
y3HaTh, YTO JOJDKHO OBITh KOHKPETHBIM PE3YyNIETaToOM, KaKOe MOIoKEHHE JIelT AemyTarhl [ ocyaapcTBeHHOM
Jymbl coun Ob1 HOpMaTbHBIM, KaKOBa KOHEUHast 11e71b paboThI, KOTOpast CETOMHS 00CYKIaeTCs.

Kpome Toro, 6omnbiioe yIuBIeHNE BRI3BIBAIOT U KOJMUYECTBEHHBIC TTOKa3arenu padbotel KomureTta, Ko-
TOpas NpoAobKaeTcs ye MHoro JeT. Kak s noHsu1, Ha nomoulb cooTedecTBeHHUKaM Poccust Tpatut B
ro 2 MUJUTMOHA TOJUIAPOB. YUHUTHIBAs, YTO COOTEUSCTBEHHUKOB 3a pyOe:koM Oomee 25 MUILTHOHOB, Ha
Ka)XJIOT0 MPUXOAUTCS 8 LIEHTOB B rofl. [To-Moemy, 3To He oueHb MHOTO. BIioJiHE BO3MOXKHO, YTO 3TO 3HA-
YUTEIHHO MEHBIIE TEX HAKJIAIHBIX PACXO/I0B, KOTOPBIMU COITPOBOKAAETCS BBIJEIIEHUE 3THX AcHeT. [1oa-
TOMY XOTeNOCh ObI IOHSTH, OyJIeT JIM UMETh MECTO, TaKasi CUTyalusi U BIpellb, WIK rocynapctso Poc-
CHICKOE MPEATOoaraeT 4To-TO MEHSITh.

Kpome Toro, U3 BBICTYIUICHHH Cliemy- 7000 + 0.5
lﬂonymﬂaﬂ nnowaasL opolaemMsIx 3eMens, ra/100 yen. |

eT, 4ro paboTa C COOTECYCCTBCHHUKAMH _ 558
MIpeK/Ie BCero oOpariena B npomrioe. Ho  gggo 1 _ ' | i
Beab Poccust — 3T0 He TONbKO capada- T
HbBI, JEPEBSIHHBIE JTOXKKHA U PYCCKUI A3BIK. BOW fnoGankHLIi

> 1t Iz py 6000 + nNpoAYKT, 5819
Ha moii B3msia, 1100010 COOTEUYECTBEH- nonn. 1997 r. ven. 10,4
HUKa, KUBYIIETO 3a PyOCKOM, IOJDKHO
WHTEPECOBaTh HE TOJBKO, Kakas Poccus L | s

o o MpouseoAcTBO 3epHa
6]:1]'[3., KaKas c€u4dac, HO U KaKOM OHa CTa- Ha ayuwy Hac., T.

HET B 6y,uy1ueM, Kak OHa 6yI[eT OTHOCHUTh- 5000 T

¢4 K JIeTAM U BHYKaM COOTE€YECTBEHHU- r 0,3
KkoB. IToBOMS MTOT, MOXKHO CKasaTh, YTO 4500
OTCYTCTBYET CTparerusi, KOHKPETHBIC g
OPMEHTHPB! ¥ NPUHLMIHUATBHBIC 331a9n o | '
B paboTe ¢ cooTeuecTBeHHUKaMu. B 3Toit
Mnowage 3emens, 3aHA-
cq)epe, KaK U BO MHOTHUX L[pyFI/IX, POCCI/IS[ ThbIX NOA 3ePHOBLIE KyNb- + 0,2
3500 + TYPbI Ha AYWY HAceneHws,

B HACTOSILIEE BPEMS CTPATETUU HE UMEET. ialisn,
OHAaKO JJIs TOTO, YTOOBI CTpaTerus Mosi-

M +0,15
BMJIACh, OJarux TOXKEJIaHWU aermyTarToB, 3000 T CymmapHas 4ncreH-

HOCTL, MApA 4yen.

aktuBHOCTH MUl M npyrux BeAOMCTB
HeNOoCTaTouHO. Hy)XeH MpOrHO3, HYXKHO 2500 0,1

IpeacTaBleHue 0 ToM, Kakoe Oyaymiee oo o0 g0t o P ™
s 1eT Poccuio, KakoBbI CLICHAPUU €€ pa3-
BUTHsI. IMEHHO 3TO 5 W Tpernonara oOCyJUTh B CBOEM COOOIICHHH.

S npencrasmsro MHCTHTYT mpukinagHoi mMaremaruku Poccuiickolt akagemuyn Hayk. Hamn mHCTHTYT
ObLT co3maH OoJee MOMyBeKa Ha3aa BBEITAIONIMMCS COBETCKUM y4YeHBIM, TpmkIsl [epoem ConmamicTta-
4eCcKOoro Tpyaa, akageMukoM MctucnaBoM BeeBomogoBmdaeM Kenmapiimem, 11 pelieHus CTpaTermIecKuX
npo6neM. B niepBbie rozsl cyniectBoBanus HCTUTYTA 3TO OBLUIH 33/1a4K COBEPILICHCTBOBAHMS SIICPHOTO
BOOPYKEHHUS M BOJOPOTHOIN OOMOBI, yripaBjieHue OaUTMCTUYECKUMHU pakeTaMi U KOCMUUECKHUE MOJIETHI,
a TaKKE KOMITbIOTCPU3UPOBAHHBIC CUCTCMBI YIIPABJICHUA. U >tn 3aJauu 6LIJ'II/I YCIICIIHO PCIICHBI.
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B XX Beke arpulyTaMu cBepXIepiKaBbl OBLTH SIEPHOE OPYKUE, KOCMUYECKUAE CHCTEMBI U HaIeK-
Hele Wudpsl. Be€ 310 y CoBerckoro Coro3a Obu10. Y Halleil cTpaHbl Oblla BTOpas SJKOHOMHUKa MUPa,
U OYECHb BBICOKUI YPOBEHb COLIMAIbHBIX FapaHTUil, npekpacHas apmus. Ho Bc€ 310 He npenorBparu-
70 pacmaja rocygapetsa. Pacnana, koropsiid [Ipesunent PO B.B. [Iytun Ha3Ban camoid 00ibIION Te-
omoJIMTHYECKOM KatacTpodoit XX Beka. Ynap OblT HAaHECEH B Ipyroi cdepe.

Yero xe He xBatano? Hay4uHo, 000CHOBaHHO MOJIEITH YeJIOBeKa U o01ecTBa. MeTooB aHaim3a yr-
PO3 U PUCKOB, HEPA3PBIBHO CBA3aHHBIX C HUMH HAay4YHBIX METOAOB MPOTrHO3A.

‘YMeHnue npeaBuaeTs Oyayiiee U TaM, TIe BO3MOXKHO, HallPaBIIsTh COOBITHA B jKeTaeMOM HarpasJie-
Huu cTanyT XXI Beke KiII0ueBO TeXHOJOTHel Beex pa3BUTHIX cTpaH. Kakoe ke Oymayree sKaeT Mup U
Poccumto B He ctonb yxe nanpHel nepcrnekTuse, B 2030 rogy?

[ pa3paboTKH METONOB CTPAaTETHUECKOr0 IPOrHO3a B MHCTUTYTE NMpUKIAZHOW MaTeMaTHKH
OBLT co3naH L{enmp KOMNbIOMEPHO20 MOOETUPOBAHUS U IKCREPMHO20 anau3d. Hally MHHITHATHBY B
o0acTu NporHo3a NoAaepKaiu cOTpyAHUKU U3 10 n1pyrux uHCTUTYTOB Poccuiickoit akageMur Hayk.
B 3710i1 paboTe yuacTBYIOT SKOHOMHUCTHI U (PU3UKH, COLMOJIOTH U MaTeMaTHKH, 1eMorpadbl U CIeIH-
aJIMCTHI TIO0 YIPaBJICHHIO.

OnHako mpexJe, 9eM MPOTHO3UPOBaTh MmojBeaeM UTord. [locMoTpum, kakuMm Obul XX BEK, €ro
BTOpast NoJI0BUHA. M3 mpencTaBiIeHHBIX JaHHBIX BUIHO, 4TO BpeMs ¢ 1950 mo 2000 rox, BeposiTHO, ObI-
JI0 30JI0THIM BeKoM. B camoM nerne, ObIcTpo U OECKPU3UCHO POCIIo HaceneHue 3eMid. MBI CTaHOBH-
nuck Oorade — poc NIO0ABHBIN BAIOBOH MPOMYKT HA AyInry HaceineHus. Cygs o yCpeaHEeHHBIM I10-
KazaTelsiM, y YeJIOBEeYeCTBa B 3TOT MEPUOJ] BOOOIIE HE TOIKHO ObUIO OBITH mpodiieM. OHaKo ceifuac
OKOJIO MIJUIHApAA YEJIOBEK XKUBYT MEHee ueM Ha | nosap B AeHs. U emé okolo MIUIHapaa Ha CyM-
My 6onee 1 HO MeHee 2 oapoB B eHb. [ py Xapnem bpynartnannt — npembep munuctp Hopseruwn,
BbIOGUHYBULASL UOCIO YCIOUYUBO20 PA3-
BUMUSL, CUUMANA, YMO 21A6HOU NPUYU-

¥ pOBEHb XM3HK HOU U OCHOBHbBIM pe3ynomanmom oonvuu-

==== Pecypchl — — Hacenexue 6 6
BOCCTAHOBNEHHE PECYPCOS | | - —— 3arpssrenne HCM6a 2l00QNbHbLX RPOONEM ABNAEMCA

-—-= OyucTka sarpassenwin | | ----- ¥ POBEHE NATaHWA GONUIOWLE HEPABEHCEBO.
12 T T Hepa@eHCm@O coyuaivrHoe, pecuo-

HanvHoe, npogheccuonanvroe. Cospe-
MenHbIL mup crodcen. Kax vloenums 8
nem enaenoe? C Kaxou mouKu 3peHus:
832naHymb Ha e2o 6yodywee? Ouesuono,
9Ma MouKa 3peHust O0NICHA ObIMb Medic-
OUCYUNIUHAPHA.

Ona Odondicna OTMPAThCS HA PE3YiIb-
TaThl €CTECTBCHHBIX W TyMaHHUTapHBIX
HayK, a TAK)Ke Ha MaTeMaTHIeCKOE MOJIe-
nupoBanue. OnHUM U3 Haubolee yrmad-
HBIX W aKTHBHO Pa3BUBAIONIUXCS MEXK-
JUCITUIUTHHAPHBIX TOAXOJ0B B HACTOS-
mee BpeMsl SBISIETCS. TEOPHs caMoopra-
HU3AIWN WU CHHEPTeTHKA.

C TOYKM 3peHus MPOTHO3a OyIyIIero,
KpaifHe Ba)KHBIM MPEACTABISACTCS MOHSI-
tie Oudypkanuu (oT ¢GpaHIy3CKOTO
«pa3IBOCHHUCY, «BETBICHUE»). B X0/me pa3BUTHsI Y CIIOKHBIX CHCTEM BO3HHKAIOT MOMEHTHI, TICPHOIH,
KOTIa OHH OCOOEHHO YyBCTBUTENBHBI K BHCITHUM M BHYTPEHHHM BO3IEHCTBHSAM. B 3THX Toukax —
ToYKaXx On(ypKaIu — cucTeMa Kak Obl BEIOMpaeT cBoe Oyaymiee. Y He€ OTKPBIBACTCS HECKOJIBKO BO3-
MOKHBIX BAPHAHTOB Pa3BUTHSL.

C no3uIuii CHHEPreTUKY Oy/yliee 3eMHOW [IMBUIIA3AIMH, HAIIIN TIEPCIIEKTUBEI ObUTH TPOaHATU3H-
poBansl B 1971 rony amepukanckum uccrnenonareiem Jxonom doppecrepoM. B kauecTse mapamer-
POB MOPSIIKA, HTPAIOIIUX KIFOYEBYIO POJIb B MUPOBOM Pa3BUTUH, OH PACCMATPUBAI YUCEHHOCHb HA-
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cenenus, 00vbeM OCHOBHBIX (POHO08,
YPOBeHb 3a2PSA3HEeHUsl, PECYpCbl, YPo-

N 6€Hb NUMAHUs, YpO6EHb IHCUSHU. Ha
OCHOBEC aHaJIn3a pa3sBUTHA YE€JIOBEUEC-
- ctBa ¢ 1900 o 1970 rox ®oppectep
15— CoxpaHeHWe TeHaeHUMA
———  [Oemorpaduueckuii nepexoa HaIIea CBA3U MEXKAY CKOPOCTAMUA HU3-
MCHCHHUA OTHUX IICPEMCHHBIX.
PemmmB ¢ momonisro KOMIIBOTECpa
10

MOJIY4MBIIYI0 CUCTEMY YypPaBHECHMI,
OH TIOJTyYHJI IPOTHO3 PAa3BHTHUS MUPa
10 2100 roma. DTOT TIPOTHO3 HEyTeE-
5- mresnen. Cyns mo Bcemy, B 2050 ro-
| Jly Hac KAET KOJJIAIC ¢ COKpaIlleHueM
HACEJICHUs, PE3KUM MaJeHHEeM Kade-
—— CTBa JKW3HH, Pa3BajioM 3HAUNTEIbHON
2000 YaCTH NPOMBIILICHHOCTH. DTOT IPOT-
HO3 CHITpajl OOJIBIIYIO POIIB, TIPHBEI K
BO3HHUKHOBEHHIO KOJIOTMH W MOCTaHOBKE MHOTHX TNOOANBHBIX mpobneM. [TpudauHbl Komumca ceidac
JOCTaTOYHO O4YEeBUAHBI. MBI JKHBEM HE IO CpPENCTBaM, IOTPEOISIL 3a TOJ CTONBKO SHEPropecypcoB,
CKOJIBKO TIPUPOJIe MPUXOIMIIOCH CO3/IaBaTh HECKOIBKO MIJUTMOHOB JieT. Hayka XX Beka «IpoBauiiachy»
— Y Hac HE MOABUIIOCHh UCTOYHUKOB /1€~
meBod uyucToi sHepruu. Kaxnas
Barnoeoi BHyTPEHHUN NPOAYKT, $ TRNH. TpeThs TOHHA MOObIBacMOW Ha 3emiie
HedTH n1o0bIBaeTcs B Mope. Eciu Bech
MHUp Ha4HeT XUTh 10 craHzapram Ka-
10 7 TU(QOPHUU, TO BCEr0 pPa3BEIAHHOIO
XBATHT JIUIIH HA HECKOIBKO JieT. C apy-
81— ' o ' - ' TOMl CTOPOHBI, MBI BBIIUIM Ha JPYroi
ypoBeHb MaciiTaboB. COBUIOCH TIpe-
67 ] BuneHre Brnannvupa VBanoBrnya Bep-
HAJICKOTO — YEJIOBEeK CTaJl I'e0JOTu-
4 1 yecko cunoil. MHorue paanoaxTUB-
HBIC OTXOAbI, CO3JaBac€MbIC aTOMHBIMHU
ANIEKTPOCTAHIUSIMHA OyIyT TpPEACTaB-
nsTh yrpo3y 6onee 100 ThicsY JeT.

Peakuueil Ha Ty OpamMaTH4ECKYyIO
CUTYallMI0, B KOTOPOil OKa3aioch ye-
JIOBEYECTBO, Ha JOJTOBPEMEHHBIE
MPOTHO3bI, KOTOpBIE OBUIM CHEIaHbI
HCCIIEIOBATEISIMH, CTajla KOHIETIIUS ycmouuugo2o pazeumusi. EE cCMbICT, TIIaBHBIN HMIIEPaTHB COCTO-
UT B TOM, 4o Haule pasgumue O0IHCHO YYUmoléams uHmepecsvl 6y0yujeco noKoaeHUs 8 Mol dice cme-
neHu, 8 KOMOoPOU e20 YYUmvleaiom Unmepecyl NOKOIEeHUs, HCugyue2o cetuac. ITo paiukaibHOEe U3Me-
HEHHE TOYKHU 3PEHHUS.

Dpa pacupeHHOro BOCIPOU3BOACTBA KOHUAETCS U IO3TOMY TPYAHO HAJESAThCA, YTO Y CIEAYIOIIUX
MIOKOJICHUH XU3HEHHBIC YCIIOBUS OyAyT CYIIECTBEHHO Jydlle, yeM y Hac. Ho Torga mycts onu OyayT,
cJIenysa uacsam yCTOfI‘{HBOFO Ppa3BUTHA, XOTA OBI TAKUMH KE.

Bosmoxkno mm 310? TIoHepckue pe3ynbTarhl, MOTy4YeHHbIE B CBOE BpeMs B HameM UHcTuTyTe na-
10T YTBEPIAUTENBHEIN 0TBEeT. Ho 9T0 moTpebyeT co3manust IByX THIAHTCKUX OTPacieil MPOMBIIUICHHOC-
ti. OHa — 3aHUMAIOIIAsCS IepepabOTKOH yxKe CO3TaHHBIX OTXOJO0B, CpaBHUMAs IO MacmrTady ¢ 000-
POHHBIM KOMILJIEKCOM CTpaH Mupa. Jpyras, OpueHTHUpOBaHHAsl Ha PEKYJIbTUBALIMIO 3€MEllb, BHIBE/ICH-
HBIX U3 XO3SHCTBEHHOTO 060p0Ta, JOJIDKHa OBITh CpaBHMMA CO BCEM TPAHCTIOPTHBIM KOMIIJIEKCOM MHUpaA.
PacdeTs! moKas3aim, 4To €CIM COOTBETCTBYIOIIME OTPACiH B TeUeHHE 15 J1eT co3mansl He OyayT, TO cIie-

0—+— e T
1700 1800 1900

. | L i

CLUA EC Kuran Menamckmi Pocous
MU
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HapHsl ¢ SKOHOMUYECKUM KOJITAIICOM Hallel UBIITH3ANNH N30ekaTh He yaactcs. Ho MoxeT OBITh yde-
HBIE B CBOMX MECCUMHUCTUYECKHX MPOTrHO3aX omuOatoTcss. MokeT ObITh OHU MPEYBEIMYMBAIOT MAaCIII-
Tab CTOSIIMX Iepen deraoBedecTBOM npobnem? MoxkerT ObITh «mpoHecéT»? Hert, «He mponecer». O0
3TOM TOBOPHUT Io0anbHas neMorpadudeckas AuHaMuKa. MoHax, 5KOHOMUCT ¥ MaTeMaTHK MaJjbTyc
TOJIaraj, YTo YHCICHHOCTD YEJIOBEYECTBA PACTET TAKUM 00pa3oM, UTO CKOPOCTh POCTA UMCIIA JIFOACH
MPOTIOPIIMOHANFHA STOMY YHCITY. B 3TOM cirydae 3aKoH pocTa oIpeieNnseTcss H3BECTHOH U3 IIKOJIBHOTO
Kypca reoMeTpudeckoii mporpeccueii. Ho uccienoBanust, mpoBeneHHbIC B KoHIE X X BeKa, JaHHbBIC Ia-
neogeMorpadoB nmokazanu, 4tTo ManbsTyc 061 He poB. UenmoBeuecTBO pociio ObicTpee. CKOpoCTh poc-
Ta yucia Jroeii B mocnennue 100 Teicsy sieT Oblila ITpOonopIoHaIbHA KBaIPATy ATOTO YHCHA.

B teuenne nmocnennux 20 jeT 3TOT 3aK0H MeHseTcs. [IporcxoauT rmobansHeI Oemozpaguueckuli
nepexoo — 3HAUUmMenbHoe YMeHble e CKopocmuy pocma Hacenenus nianemsl. [IporHO36I, ClieTaHHBIC
B HamreM UucTrTyTe, B OOH, B psine Apyrux opraHu3anuii, mpeacka3blBaloT CTAOMIN3AINIO HACSTICHUS
B Mupe Ha ypoBHe 10-12 mipz. denoBek. ITo KaueCTBEHHBIN cIBUT. B mpeamecTByomeil uctopuu ue-
JIOBEYECTBa HE OBLJIO HUYETo cpaBHUMOTO. B camom nene, pa3Oyaute cBoto ¢anrasuto. [Ipencrasere,
4TO y Bac B FOPOZIE, B PETHOHE, B CTPAHE U3 TOAA B TOA XKUBET OJJHO U TO K€ YHCIO JIFofael. D10 Tpeldy-

€T COBEPLIEHHO JPyTruX TEXHOJOIMH,
JIpYyTof KyNIbTypBI, JIPyroil Mopaiu,

Boennble pacxoabl HEKOTOPBIX CTPAH B /PYHX /IOPHTMOB passutusl. Mrax
MBI TOBOPUIIA O MHpE B 1Iei1oM. Mupe,

CIIA i kotopblii B XXI Beke KIyT KpyThie
BeankoGpuTanns nepemeHbl. Ho kakoBo ke mecto Poc-
®panuns CHH B 3TOM MHpe? AMepUKaHCKUi (u-
 — nocod U cucTeMHbIN aHATMTUK CaMIO-

. o1 XaHTHUHITOH, MMEIOIINNA OOJIBIIOE

Kuvaii BJIMSHHE Ha aMEPHKAHCKYIO aJIMHHH-
Fepmanus cTpanuio, cuuraer, uro XXI Bek —
Hranns BEK CTOJKHOBCHHUS I[MBUJIM3AIIHA.

Poccus (ameprKaHCKOH, KHTaHCKOH, mcramc-

Hxnan Kopen Koit u ap.). OH momaraer, 94To 3TH IH-
Wuus BUWJIM3ALIMU CTOJIKHYTbCS B HACTYIIUB-

W3panas 1ieM Beke B OecCromasHoi cXBaTke 3a

Kanana pecypcesl. Ilo ero mpiciun — mup Poc-

Typuns cm/ul camas citabas U3 dTUX IUBUIN3A-

’ muit. OHa «pacKolioTa», U BeChMa Be-
ABCTpanHS POSITEH €€ CX0J] C UICTOPUUECKOM apeHbl
CaynoBckasi Apapisi ) B Ommkaiimme 10-15 mer. Ha oTkpeI-

0 50 40( ToMm caiite [IPY mamy crpany pac-

CMaTpUBAIOT HE KaK CBIPHEBOI MpHa-

TOK Pa3BUTHIX KAUTAJIUCTUUCCKUX CTPaH, a KaK 30Ha Kpu3uca U HecTabmipHOCTH. I1Inpokyro u3BecT-

HOCTB Honmy4mia ¢pasa, npunucsisacMas 3ouraeBy bxesnnckomy: «B XXI Beke Amepuka Oyner pa3Bu-
BarbCst MpotuB Poccny, 3a cuer Poccnu u Ha obromkax Poccumy.

Oco0eHHO HAIISIHO MacliTad MPOU3ONIC/IIeH ¢ Halllel CTpaHoW KaracTpodoil moka3pIBaeT cpas-
Henue ¢ 1985 rogom. B 1985 rony CCCP — Bropast s5koHOMEKa MUpa — npuMmepHo 4 Kuras u 60%
CIIIA no o6sémy BBII. HeiHe poccuiickoe xo3sicTBo npuMepHo 1/6 Kuras u 6% CIIA. xonoMuuec-
KU «CIIOH» Ha KapTe MUpPa MPEBPATHIICS B «IKOHOMUUECKYI0 MOCBhKY». IIpu 30% Bce MupoBbIx 00-
rarctB BBII Poccuu cocrasnsier 1% ot mupoBoro BanoBoro npoxaykra. M HEyqUBUTENBHO, YTO U B
AMeprKe, U B IPYTHX CTpaHaX BCE TpoMUe 3ByJaT rojoca o «rmponaxke» Cubupu u Kypu, o xenarenn-
HOCTH COBMECTHOTO C MHPOBBIM COOOIIECTBOM OOTaTCTB HAIIEH CTpaHbL. B Mupe pa3BuBaeTcs mporecc
rmnobanm3anyu. 1100 enobanuzayueri TOHUMAIOT CBOOOTHBIN TIOTOK UCH, JIFOCH, KaruTaloB, WH(pOpMa-
UM U TeXHOJoruil. M3BecTHa oneHka MaprapeTr TaTuep, B COOTBETCTBUU € KOTOPOH B YCIOBUSIX INIO-
Oanmzary Ha TeppuTopun Poccun «3KOHOMHYECKH OIPaBJaHOy MPOXHUBAHKE 15 MUJIIHOHOB YENIOBEK.
Tex caMbIX, KOTOpBIE OyIyT 00CTYKHUBaTh «TpyOy». be3 n3MeHeHNs HBIHEITHIX SKOHOMHIECCKUX MeXa-
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HU3MOB Poccust oueHb cKopo OyneT crepra ¢ SKOHOMUYECKOH KapThl MUpa. MI3MEHEeHHE 3TOro MoJIoKe-
HHSI OTEYECTBEHHOH YKOHOMHKH B MHpe TpeOyeT MOOMIN3aliy, CBEpXYCHINI BCETO Hapoya.

Bompoc o cotpynHu4yecTBe B 00-

jmacTu 0e30HacHOCTH  IPOSICHSICT

CpaBHCHHE BOCHHBIX OOIKETOB

HaceneHue, MnH. 4en. ctpad mupa. OO6patuM BHUMaHHE Ha

10, uto B 2004 rogy BOeHHBINH OrojI-

1400 ket CIIA cocrtaBaan oxono 465
1200 MUJUTHAPIOB JOJUIAPOB, YTO HAMHOTO
OombIIe, YeM COBOKYIIHBIN BOCHHBIN

1000 OIODKET NecATKa APyruX, Hambonee
800 pa3BUTBIX B BOCHHOU cdepe rocy-
napctB. VI3 3TOro MOYKHO CIeNaTh JBa

600 BbIBOZIa. Cynst Mo 00bEMY BOEHHOTO
400 oromketa, CIIIA roToBBEI BOEBAaTh CO
BCEM OCTAaJIBHBIM MI/IpOM. I/I 3TO

200 03Ha4YaeT OECCMBICIIEHHOCTE BOEHHO-
0 l r0 COMEPHUYECTBA C ITOM CBEpXIEp-
ClA EC Kntan  Wcnamckait  Pocewa KaBo. HbIHeIIHMH MUp ABIACTCA 011~

p HOTIOJISIPHBIM, XOTHM MBI 3TOTO HJIH

HeT. I cpa3y CTaHOBUTCS TOHSTHO,
HACKOJIBKO CTIO’KHA TipoOrnieMa obecrre-
YeHHs O€30IaCHOCTH IS BCEX APYTHX MUBMNM3ALNA. Y B 3TOM ciTydae Tak Ha3bIBAEMbIA «MEXIyHAPOI-
HBIH TEPPOPHU3M» B YCIOBHUSX MOAABISIOILIET0 BOGHHOIO NPEUMYILECTBA OHONW CTpaHbI NPEICTaBIAETCS
OIHOM U3 HEMHOTHX TEXHOJOTHH 00ecIeueHus 6e301MacHOCTH [IMBIITU3AIMN. B 310Xy CTOJIKHOBEHUS ITH-
BWJIN3ALMH €CTECTBEHHO MOSIBIISIOTCS U HOBbIE C(ephl, 1 HOBbIE CIOCOOBI 3aIIMTHI CBOMX MHTEPECOB.
Crabble CTaHOBSITCS ropas3/Io cuibHee. Meranonuckl AMEpUKH, Kak U JI000i Apyroil cTpaHsl, HE MOTYT
OBITH HaJICXKHO 3allHUIICHBI. Hreinemnue TeXHUYECKUE U OpralHrn3alMOHHbIE BO3SMOXXHOCTHU ITO3BOJIAIOT
IUIAHUPOBATh U OCYLIECTBIIATh TEPAKTHI C COTHAMM ThHICAY U MUJUIMOHAMHU KEPTB.

Bropoit BeiBoa. Kak moka3eiBaer HenaBuuit onblT CIIIA B Upake, pemuth BOGHHBIMH METONaMHU
TeONOJIUTUYECKUE 3aa41 B SI0XY CTOJIKHOBEHHS LIMBUIM3ALMNA CTAHOBUTCS BCE TPYyAHEE.

Hemorpaduueckast cnabocTb pOCCUHCKONW MUBUIIM3ALUU SIBIAETCS OTPOMHOM MpOoOJieMBl i Ha-
meit ctpansl. JKureneit Poccuu B 10 pa3 Menslie, ueM KuTaiIes, B 4,6 paza — uem xureneit EC u
CIIIA, B 3,6 paza — 4eM IpeAcTaBUTENIEH UCIaMCKOro Mupa. Jlake Npu HauaydllleM CLiEHapUu —
Poccus k 2030 rogy B MEPOBOM JieMOTpaduuecKOM MPOCTPAHCTBE HE CMOXKET 3HAYUTEIIHPHO U3MCHUTh
CBOE TIOJNIOXKEHUE. DTO COTTIACYeTCs M C JaHHBIMH (DPaHITy3CKOH HIKOJIBI «KOTHYECTBEHHON HCTOPUIY,
coznannoit depranom bponenem. B oTiamdme oT «3KOHOMHUYECKOTO UyIa» JeMorpaduiecKux ayaec, K
coXxaJleHu10, He ObiBaeT. OO0paTuMcs K HbIHEIIHEMY COCTOSHUIO Poccru M K UTOraM NmpoOBOJAMBILUXCS
B cTpaHe B mocieanee Bpems pedopm. IIpu 3ToM odeHb BakKeH LENOCTHBIN, CUCTEMHBIN B3IV Ha
MPOUCXOASAIINE MPOLECCH U COCTOSIHNUE CTpaHbl. OANH U3 CIIOCO00B MOIYYUTH TAKOE MPEACTABICHNE
OBUT TPEIOKEH HCCIIEOBaTeNIIMU U3 MHCTUTYTa COLMANBHO-TIONUTHYECKUX HUcchenoBanuii PAH
(MCIIN PAH). OHu BBISICHUIH, KaKOH YPOBEHB )KM3HEHHO BAYKHBIX MTOKA3ATEIeH CUNTACTCS B MHUPE Ka-
TacTpO(HUIESCKUM U CPABHIIIH C POCCHUCKUMH IMOKa3aTeNsiMu. Hampumep, aMepHuKaHIIBI caMoi 00iIb-
moi karactpodoit cuntator Benukyro [enpeccuro, Koraa ypoBeHb MPOMBIIUIEHHOTO MPOU3BOACTBA
majan IpUMEepHO Ha TpeTh. B pesynbrare mpoBeneHHBIX B Poccuu nubepaiabHBIX pedopM 3TOT ypo-
BEHb TaJia 0oJiee, YeM HAIlOJIOBUHY. YPOBEHb (PM3UYECCKOH JIerpajallii B MEPE — 8 JINTPOB YHCTOTO
AJIKOTOJISl Ha YTy HaceJeHus B rof. IIpu 3ToM poXkmaeTcss HaCTOIBKO MHOTO WHBAJIHIOB M OOJBHBIX
JIETe, 4TO OOIIECTBO TepsieT CIOCOOHOCTh K HOpMAJILHOMY pa3BuThio. B Poccum 3TOT mokasareinb
cocrapisn 15, 4 n. Takas undopmanus kpaiiHe BakHa JJIs TOCYJapCTBEHHOTO yrpaBieHus. MoxXHO
CKazaTb, YTO OHA OMpEAENSET MPorpaMMy ACHCTBUI U OPUEHTHPHI AJIsl KaXK0TO OTBETCTBEHHOIO Mpa-
BUTCIIBCTBA. Bezu) OYC€BUJIHO, YTO HAXOJACh B 30HEC KaTaCTpO(i)I)I €CTCCTBCHHO BKJIaJAbIBATh CBCPXYCHU-
msi, 9TOOBI OKa3aThCsl CHaJajia B 30HE KpPH3HCa, a 3aTeM U HOpMbI. OJIMH U3 CaMBIX JpaMaTUYeCKUX
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HoBLIA MMPOEON EECNOPAAOK: XXMIHBE HA MPRAHU XAOCA

MOKa3aTeneil AKU3HU COBPEMEHHOU
Poccun — BrIMHUpaHue €€ Hacelne-
Hus. Hac craHoBHTCS Ha MWIIMOH

H NpegenbHO-KpUTUYECKOE 3Ha4YeHUe UCIOBEK  MCHBIIC KaXABIH  TOX.

B 3HayeHue B 1996 . B Poccum Oxmnacmas MPOAOIKHTEEHOCTE
JKU3HU MY>KYNHBI B Poccun Menble

TIEHCUOHHOTO BO3pacta — 60 IeT.
3asBnennbll Ilpesunentom PO
Kypc Ha 00pr0y ¢ GeqHOCTBIO (a 32
gyeproii OemHocTH B Poccum Gonee
40 MIIIZTHOHOB YEJIOBEK), IMTOMBITKA
pehopmupoBaHus  CcOIMAIBHOMN
cepsl, 3ApaBOOXpPaHEHHS, HAIHO-
HAJBHBIC TPOCKTHI, CBS3aHHBIC C
JKUJIBEM, TI0Ka HE IO3BOJIMIIU IIepe-
JOMHUTH 3Ty KaTacTpopUUYECKYIO
cutyanuio. UMper, mo cymecTny,
TEPPUTOPHATBHBINA pachax CTPaHbL.
B Mupe karacTpoduueckoi cuuTa-
€TCsl pa3HHUIla B BaJIOBOM pPETHO-
HaJILHOM IIPOAYKTE B IAATh pa3. B Poccuu 3T0T ypoBeHs npesbimaet 25 pa3. MoKHO cka3aTb, YTO JIIO-
JI1 B Pa3HBIX PETHOHAX KaK Obl )KUBYT B Pa3HBIX CTpaHaX.

KmoueBoe 3HaueHue a1t HeIHEIIHEH Poccnm, ais e€ BBIX0JIa M3 COCTOSTHHS T€OIOIUTHYCCKOM Ka-
TacTpodbl UMeeT GOPMUPOBAHUE 0Opaza dceraemozo 6ydyweeo. IToka cTpaHa HIET B «HHKYIa», HE
UMes HU JOJITOBPEMEHHBIX LIeJIeH, HU CTPaTernIecKUX OPUEHTUPOB. A U1 KOPAOIs, IIOPT IMPHUITUCKU
KOTOPOT'O HEU3BECTEH, HET MOMYTHOIO BETpa.

3ameTuM, 4TO OBICTPO M ycmemHo pasBuBaromuecs crpanbl — CIIA, Kurtait, Anonus, Uaaus
UMEIOT JIOITOCPOYHBIA TOCYJapCTBEHHBIH MPOTHO3 Pa3BUTHS, MO3TOBBIE LEHTPHI, 3aHUMAIOIIUECS
CTPaTernIecKuM IPOrHO30M. VIMEHHO B 3TOW CHCTEME KOOPIUHAT OHHM CTPOSIT CBOHM HAIMOHAIBHBIC
CTpaTeruy, ONPEeNIoT MOIUTHKY. Hudero moxoxero B Poccnu moka Het. U 4T0OHI OyIyIiee cocTos-
JIOCh U CTPaTErHYECKIHA MPOTHO3, ¥ 00pa3 OyAyIIero 1 y Y4eHBIX, H Y PYKOBOAUTEICH, U Y HApOAa poc-
CHUICKOTO JTOJKHBI MOSIBUTHCA.

B HacTosmee BpeMsi, Kak HUKOTZIA paHbllIe, KIFYeBOe 3HaU€HHE MPHOOPETAOT OONBIIUE MPOCKTHI,
OMHpArOIIKECcs Ha HayYHBIM TPOTrHO3, OYEPUUBAIOIINN IPaHUIBI BOZMOXKHOTO, ¥ Ha TIPEICTABICHHUS O
’KeJTaeMOM pe3ynbTaTe IesTeIbHOCTH Beero Hapoaa. Ha meury. bopr0a Mexay IMBUIA3AIISIMA HACT
ceifyac He TONBKO B cepe SKOHOMUKH, HICOJIOTHH, B IPOCTPAHCTBE CMBICIIOB M [IEHHOCTEH, HO U B
chepe npeacTaBIeHUE 0 OyayIIeM.

[Touemy? Ilouemy Oynyiiee cTano apeHOH CTOIKHOBEHHS, OOPHOBI, OCTPOTO MPOTUBOCTOSAHUSA?

O06pa3 Oyayiero onpeaemnser CUCTeMy KOOPJMHAT, B paMKax KOTOPOW BHIOMpAIOTCS Ledu U Qop-
MHPYIOTCSI cTpareruu. [IomBITKH caenaTs 3T0 HHBIM cllocoOoM (HaIOMHUM I1eid, o0o3HadeHHbIe [Ipe-
3uneHToM P® — Goprba ¢ 6enHoCThIO, yaBoeHne BBII, nepeBoopyxeHre apMun, HBIHEIITHUE «HAITH-
OHAJIbHBIC TIPOEKTHI), BHE CHCTEMBI KOOPIMHAT pe3yJbTara He JaroT.

Bonpmme nenn garot Gonpmve cuiibl. UTOOB! BBIATH U3 HEIHEIITHETO CHCTEMHOTO KpH3HCca He00XO0-
UMbl CBEPXYCHIIUS BCero od1ecTsa. be3 0oiblnX 1eneid 1 MeuThl 3TUX cBepXycuinii He Oyner. Ila-
pamMeTpoM MopsiiKa B OOIECTBEHHOM CO3HAHHH SBISIETCS udeonoeus. I1onbITKa BIACTH KHUTh O0€3 nuie-
OJIOTHH 03HaYaeT TOTOBHOCTh HEKPUTUYCCKU MPHUHUMATH YYXKYIO U UYXKAYIO HJICOJIOTHIO JPYrod IH-
Brym3anui. OCHOBA UJICOJIOTHH — 00pa3 kKelaeMoro OyIyIero.

B XX Beke orpoMHYIO pojib B XOJIOMHOW BOWHE H MMO3XKEe UTPAITU UHPOPMAYUOHHBLE 80LIHbL — CTIO-
€00, 1aBasi Ty WIX HHYI0 HHQOpMAIHUIO (He 00s13aTeIbHO HEBEPHYIO), TOOUTHCS IEPEOIICHKN CUTYaluH
WK ONPEICICHHBIX ASHCTBUHN OT AIIUT WX OMPEACICHHBIX COIMAIBHBIX TPYIII TOCYAaPCTB — COMEp-
HUKOB. BmecTe ¢ TeM, camu JTF0i — O0OBEKThl MAaHHUITYJISIIMA — OCTaBAIHUCh TEMH )K€, C UX HOPMAMHU,
MopaJblo, 31paBbiM cMbiciioM. B XXI Beke ¢ kpymenuem Cosetckoro Coro3a Mbl BCTYIIMIIU B 3IIOXY
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mpancgopmayuonnsix 6otin. 3nechk ycuwims B chepe uapopmanum, moy-6u3Heca, TeICKOMMYHUKAIUN
BKJIAJIBIBAIOTCS B mMpanchopmayuontsie 80liHbl, KOTOPbIE MEHSIOT CMBICIIBI M IICHHOCTH.

Hecmotps Ha reononuTiyecKyio kKaractpody, 15 neT TsokeneHImuX U B IeJIOM pa3pylIIHTebHBIX
pedopmM, poccuiickoe 00IIECTBO MO-TIPEKHEMY PackoioTo. YacTh ero roToBa OBITh «BTOPOCOPTHBEIMU
aMepHKaHIIaMI» Ha POCCHICKOH MmouBe. bymyiiee B 3TOH TsHKeNON COLMATBHO-TICUXOJIOTHYECKON CH-
TyaIuy MOXET CTaTh 30HOU coenacus B 0OIIECTBE, 3a4aTh BEKTOP obujeco oena.

Haxoner1, MBI HOMHUM TopOa4eBIINHY — 3py TOTAJIBHOH JDKH, 00MaHa, CAauy IMO3UINI COBETCKOM
LUBUWIN3ALIHU [10]] MApKOH «HOBOIO MBILUIEHU. «HOBOE MBIIUIEHNE» — YTONMYECKOE, UPPALMOHAIb-
HOE, Jalollee UCKaKEHHBIE MPEICTABICHUS U 0 BO3MOKHOM OyAyIeM, U 0 yTH B 3T0 Oymymiee Poccum.

Ha ocHOBe MaTeMaTnueckoro MOJIEIMPOBAaHUS ObUI CeaH TeonoJIMTHYECKHHA porHo3 ais Poccun
Ha 2030 roa, mocTpoeHHbI rpynmol uccnenosareieid uz MIIM Ha ocHOBe TUHAMHUUYECKON TEOpUH MH-
¢dopmanuu, pa3suBaeMoil B mocnennue roasl nmpodeccopom H.C. Uepnasckum. Ecnu nena OyayT untu
TaK, KaK UAyT (MHEPIMOHHBIN CIIEHAPHIA), TO ¥ 0e3 BHEIIHETO BMEIIATENILCTBA IIPOU30MIeT pacmay Poc-
CHHY Ha 30HBI BIFSHUA IPYTUX IWMBIIH3anuid. EcTe mm npyrue BapuaHTHI OyayInero y Hamied CTpaHbl?
Ects. IlepBblit — 310 camoopeanuzayus na yposte snumoi. JKeCTKOEe OTHOLIEHHUE K JIMJIEpaM ITOCTCOBE-
TCKUX PECIYOIHK, )KECTKUE MOIUTTEXHOJIOTH — «OpaH)KeBasl PEBOMIOLUIY, «PEBOMIOLUS Pa3» U T.A. MO-
TYT IPUBECTH K TOHUMAaHHIO SJIUTaMH Ha MMOCTCOBETCKOM MPOCTPAHCTBE HEOOXOMUMOCTH pealbHON B3a-
UMHOH MOJJIEPKKH, O0Jiee TECHOTO COI03a, BbIIeNeHus o01eit cepbl oTBeTcTBeHHOCTH. [la, B cyliHOC-
TH, U €CTCCTBEHHO MMETh JIpy3ei OJIM3K0, a BParoB Jajieko, a He Hao0opoT. B apyroM crieHapuu MOXKeT
BO3HHUKHYTB camoopeanusayusi chu3y (KOTOPOH yIpaBIATh U3BHE 3HAYUTENHHO CIOKHEe). EcTh MHOXKe-
CTBO (haKTOPOB, MOPOXKAAIOIINX HECTAOMIFHOCTH HBIHEIIHETO COLMAIBHOTO ycTpoiicTBa. U Torma Bo3-
MOKHA JKECTKasi CMEHa 3JIMT, PEBOJIIOLIMIOHHOE M3MEHEHHE CUTyalluu. BCIOMHMM, 4TO Ha MPOTSLKEHUN
MHOTHX JECATHIIETUI Ha OTPOMHOM €BPa3HUCKOM MPOCTpaHCTBE (hOPMHUPOBAJIACh HOBAas HCTOpUYECKast
OOIIIHOCTb — COBETCKUIl HAapOJl, BO3HUK U YCIEITHO Pa3BUBAJICS HOBBII THII XKu3HEycTpoiicTBa. U ecnu
CBEpXyCHIIHS OYIIyT BIIOXKEHBI, TO K 3TOMY [IUBHJIM3AIIMOHHOMY BBIOOPY MOYKHO BEPHYThCHL.
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B o0cyxmaemoii Moieni CTOIKHOBEHUE IMBUIIM3ANINN Ha TeppuTopuu Poccuu orpenenseT He 3Ko-
HOMUKA, HE COLIMOJIOTHS, HE IIOJIMTUKA, a TO HACKOJIBKO aKTUBHO pa3Hble LIUBUIN3ALM1 TOTOBBI OTCTa-
UBaTh CBOM CMBICIIBI U LIEHHOCTH. B yCIOBHSAX HBIHEIIHEr0 CTOJIKHOBEHMS LIMBUIM3ALMNA UIEH 3MIOXU
ropOaueBIIMHBI IPO «OOIIEUETIOBEUECKIE IEHHOCTI SIBIIIOTCS IMOJIHOM YyIIbIO, KaKIasl LIUBUIU3A-
s OopeTcsi, YTOObI ee IEHHOCTH BOCIIPUHUMAIINCH Kak «oOmiedenosedeckuey. Llennoctu mupa Poc-
CUM: YXOBHOE BBIIIIE MaTepHaIbHOTO0, 00IIee BBIIIE JIMYHOTO, CIIPABEAIUBOCTD BBIIIE 3aKOHA, OyIy-
1iee Ba)KHEE HACTOSIILIETO U MPOILIOTO.

IMomeITKa «TpaHC()OPMHUPOBATEY) TH LECHHOCTH, «IMBIJIM30BATH HAPOI» MPUBENET K TEM K€ pe-
3yJbTaTaM, YTO «LHUBUIM3aTOPCKAs AEATEIbHOCTD» NIEPeCceIeHLeB U3 AHIVIMY B CEBEPHOI AMepHKe U
WCIIaHCKHX 3aBoeBareneit B KOxHOI.

Kak e BoIfiTH 13 TeononuTuieckoi karactpodni? Kak coznmars To Oymyiiee, B KOTOPOM €CTh JI0-
CTOHHOE MECTO I POCCUHCKON uBUIM3auu? KirroueBbix 3a1ad 37ech JBe:

— ObpemeHnue obpaza 6yoywe2o u UCCrLe008AMeENIMU, U PYKOBOOUMETAMU, U HAPOOOM POCCUTICKUM.

— Dopmuposanue H08020 IKOHOMUYECKO20 YKAAOd, 8 KOMOPOM eChib MECMO 01 BbICOKOMEXHON0-
2UUHO20 CeKmopa, 060POHHO-NPOMbBILULEHHO20 KOMNIEKCa OJisl IKOHOMUKU, NOCPOEHHOU HA 3HAHUSX
(UHHOBAYUOHHOU IKOHOMUKLL).

O nocnenHeM ckaxeM 0c000. Poccus HaxXoauTes B SKCTPEMaTIbHBIX reorpauuecKiux U Te0IKOHOMU-
Yyeckux ycaoBusix. Hammpumep, Oosee 2/3 ee TeppuUTOpUM HAXOAUTCS B 30HE BEUHOH Mep3noThl. [Toatomy
«Ha O0IIX OCHOBAHUSX» B Tpoliecce miodamu3anui Poccus yaactBoBarh He MOXKeT. B camom nene 2ro-
banuzayus B ee OOIICTIPHHATOM OIIPEIeTICHIH — CBOOOIHEIH IIOTOK KAIIMTAJIOB, TOBAPOB, JIONICH, TEXHO-
JIOTHH, HH(GOPMAIIMU Mely CTpaHaMH. B CHITy SKCTpeMaIbHOCTH POCCHICKHX YCIIOBUH TIOUTH BCE CICNaH-
Hoe B Poccuu B ycnoBusax miobanu3aiuu He OyeT KOHKYPEHTOCIIOCOOHO B mpuHIuIe. [1ockonbKy ecTh
JpyTHe CTPaHBbl, [Je TeIiee, e JCUIeBIe CTPOUTENbCTBO, TIE I0Ma U JII0EH MOXKHO HE 000rpeBarh, Ie
pabouas cuna aemresne. OTcrona NoHsTHA olileHka Maprapet TaTuep, 3asBUBIIEH B CBOE BpeMsi, UTO Ha
TeppuTopuu Poccru B yCTIOBUSIX TIOOATM3aIMH SKOHOMHYECKH ONPaBIaHO POKUBaHue 15 (MATHAAIATH)
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MIJUTHOHOB YeJioBeK. Hara cTpaHa oNro He IPOTSHET, Mpoeaast Kak ceifuac, HEBOCIIOIHUMEBIE O0TaTcTBa,
MPUHAJJICKABIINE HAIIUM JETAM U BHyKaMm. [109TOMy MpHOpUTETHOE pa3BUTHE BHICOKHX TEXHOJIOTHH,
WHHOBAIIIOHHOE PAa3BUTHE — 3TO BOMPOC CAMOTO CYIIECTBOBAaHHS HAIlleW IIMBUIN3AIINN.

IIpesunent Poccuu B.B. Ilytun, BcTpedascs ¢ pykoonctsoM PAH 03.12.2001, nocrasui nepen
BCEM HayYHBIM COOOIICCTBOM CTPAHBI IBE CTPATETHICCKUE 3a/1a9H:

— NPOcHO3 U npedynpelcoerIe KpU3Uucos, beocmesutl u kamacmpog;,

— ompabomKa cyeHapues no nepesody IKOHOMUKU HA UHHOBAYUOHHBIL NYMb PA3GUMUSL.

[lepBas 3aga4a, OUE€BUAHO, HEPA3PBHIBHO CBS3aHA CO CTPATETHUYECKUM NPOrHO30M. Henb3s roBopHuTh
0 KpU3HCaX M KaracTpodax, €CIM HEH3BECTHO, YTO TAKOE XOPOILO, a YTO TAKOE IUIOXO, HET CHCTEMBbI
KoopauHAT. OMpeeuTh Ke 3TO BO MHOTHUX CIIy4asX MOXKHO, TOJILKO TS/ U3 Oyaymiero. B cBssu ¢
noctasieHHo [Ipesunentom PO 3amaueit UTIM um. M.B. Kengsima PAH coBmectho ¢ 10 apyrumu
uHcTUTyTaMu PAH BBICTYIHI ¢ HHUIIMATHBOM CO3MaHUS HayuonanbHol cucmemsl HayuyHO20 MOHUMO-
PUH2a ONACHBIX 18IEHULL U NPOYECCO8 8 NPUPOOHOL, MEXHO2EHHOU U COYUANbHOU chepax. ITa CUCTe-
Ma Moryia Obl TOMOYb HE TOJIBKO CAENaTh XKU3Hb IpaxkaaH Poccuu Gonee 6e30macHOM, npeaynpexaas
OencTBUS, KaTaCTPO(BI U KPU3HCHL, HO ¥ TOMOITIa OBl Ha CEPbe3HON HAYYHOM OCHOBE 3aIVISIHYTh B Oy-
nyiee. PaboTel B 3TOM HaIlpaBlICHWH TOKAa HE HayaThl. B HacTosiiee BpeMs OHH ONIOKHUPYIOTCS U B
Axanemun, u [IpaButensctee PO, u B Agmunaucrpanuu [Ipesnnenta.

Ceifyac BO BCEX aKTHBHO Pa3BUBAIOLINXCS CTpaHaX OyAyIlee MPOTHOZUPYETCS Ha MEKIUCIUTLTHI-
HApHOH OCHOBE. DTOT MPOTHO3 CTAHOBHUTCS OCHOBOW JJISI HAIIMOHAJIBHBIX CTPATETHH U JUIS Pean3yro-
IIMX UX TONUTUK. [IpOrHO3 TOBOAUTCS IO MacCOBOTO CO3HAHMS U CTAHOBUTCS CHUJIBHBIM CPEIICTBOM
BJIMSIHUSL HA MACCOBOE CO3HAHUE CBOEH M KOHKYPUPYIOUIMX IuBMIK3anuid. [louemy oTHomeHue k Oy-
JyIeMy Tak OBICTPO ¥ 3aMETHO M3MEHMWIOCh? Mup cTai 6onee HeyCTOHYHUBEIM, OoJiee OBICTPBIM, 00-
nee «pedIeKCHBHBIMY (TIPOUCXOISIIIEE BCE CHITbHEE 3aBUCHT OT HAIIMX MPEACTaBICHUN 0 HeM). [1osB-
JISIFOTCST HOBBIE BO3MOXKHOCTH, YTPO3BI, PUCKH. DTO MPUBOAUT K TOMY, UTO OyIyIIee MPUXOIUTCS «IIPO-
EKTHPOBAThY, OMUPAsCh HA JOCTIKCHUS HAyKH, a 3aTeM BOIUIOIIATH BEIOPAHHEIH BAPUAHT, UCIIOIB3YS
BCE BO3MOKHOCTH CHCTEMBI yIIPaBICHUS.

B noxnazne ObuIM IpEACTaBICHBI PE3ybTaThl TPyAa OOMBIION IPYIIIBI UCCIEAOBaTENEH, 3aHUMAB-
MIMXCS ITUMH MPoOIIeMaMu MHOTO JieT. MccnenoBaresiMu, xKelaronMMy, YTOOBI BIacTh MOIJIA peliaTh
3aTPOHYTHIC BOTIPOCHI, HCIIOIB3YS BO3MOKHOCTH HAyKH U MESKANCIMIUTMHAPHEIE TTOIX0NBL. Mora pe-
1aTh Ha YPOBHE, JJOCTOWHOM YHUKAJIBHON CaMOJI0CTaTOUYHON ITUBHIIN3AaMU — MuUpa Poccnn — Oyy-
1Iee KOTOPOU JOIKHO COCTOSTBCS.



B.A. JIlecbeBp
CTPATET'MYECKUE PELLEHUA N MOPAITb*

Pemenne MopasbHBIX IIpo0IIeM JIEXKHUT BHE cepbl Hayku. MHEHHE YUEHOTO O TOM, UTO €CTh 100po,
a 9T0 ecTh 3J10, He Oosiee 000CHOBAaHHO, YeM MHEHIE JIF00O0TO JIPyroro yeinoBeka. MOKHO Jae cKa3arh,
YTO B CHITy TIIYOOKOH COCPENMOTOUCHHOCTH Ha MPEIMETe CBOMX COOCTBEHHBIX MCCIIECHOBAHMH YUCHBIH,
Kak MPaBUIIO, 00JIaaeT HeJOCTATOYHBIM OIBITOM JIYHOM BOBICUCHHOCTH B CYABOBI OPYTHX JIIONCH, a
3TO AENaeT €ro MOPANbHbIC CY>KACHHUS MHOIA U3NUIIHE NpsMonuHeiiHpMu. Hecrioco6HOCTE yueHoro
paspenat MOpaJIbHbIE KOJUTM3UU HE 03HAYAET, OIHAKO, YTO OH HE CIIOCOOEH, HCIONb3Ysl HAYYHBINH Me-
TOJI, TIOHSTH OoJiee ITyOOKO, YeM JIpyTHE JIOAN, BHYTPCHHHE MPYXUHBI PEIICHUH IPUHAMAEMBIX B yC-
JIOBUSIX MOPAJBHBIX THJIEMM. 3HAHHE 3TUX MPYKHUH aOCOTIOTHO HEOOXOIMMO JTI000MY COBPEMEHHOMY
MONMUTHYECKOMY AESATENI0, OT PEIICHUH KOTOPOTO MOYKET 3aBUCETh CyAb0a pasyMHOHN KU3HU Ha HaIIei
TUTaHEeTe.

HccnenoBanust B 001acTU peQIeKCuu yxe MO3BOIUIN OTBETUTH Ha Psifl BAKHBIX BOIPOCOB, CBSI-
3aHHBIX C IPUPOJOH uesoBedecKoit Mopasu. YToOb! OBLIO SCHO, O YeM HJIET Pedb, s IO3BOJIIO cebe Ha-
9aTh ¢ MeTa(hOpHUIECKOI UCTOPHH, KOTOPYIO 5 YK€ HCIOJIb30Bal B KHUre Anredpa CoBecTH IS WIl-
JIIOCTPALUK Pa3Iuuuil MEXIY ABYMS THIIAMU MOPAJIH.

[IpencraBum cebe UTpyIICYHBIH 3aMOK, B KOTOPOM JKHUBET OYMaXKHBI YEJIOBEUEK CO CBOMMH
Ipy3bsiMu. BHe3anHo, OrHEABIIANINN PAKOH «C YEIIOBEYECKUM JIMIIOMY MOSBIAETCS Mepe]l 3aMKOM,
Ipo3sl CKeUb €0 BMECTE CO BCEMH 00UTaTeNsIMU. ManeHbKH OyMaXkHbII deToBeueKk OeCCTPAIIHO BbI-
XOIWUT W3 3aMKa, MPOTATHUBAS JPAKOHY PYKY IpY>KObl U MBITAsCh MPOOYIUTH B HEM UEIOBEUECKHE
qyBCTBa. J[pakoH M3pHIraeT Iams,  4eI0BeUeK IMpeBparnaeTcs B ropcTKy nemia. Ilocme storo mpa-
KOH TepsAeT K 3aMKy MHTEpPEC U YXOIUT.

Boobpasum cebe Teneps, 9To Yepe3 HEKOTOPOe BpeMsl TOT JKe APAKOH MOAXOIHT K IPYTOMY 3aMKY,
1€ KUBET Apyroil OyMa)kHbIM 4EeJIOBEUEK CO CBOMMHU JAPY3bsIMHU. DTOT YeJIOBEYEK BeJeT ceds MHade.
OH BBIXOIUT U3 3aMKa ¢ KPOXOTHOM IIMAroil B pyke, FOTOBBII, HECMOTpPS Ha Pa3IUuHe CUI, K CMEp-
TEeJIHOH cxBaTKe. J[pakoH OMAThH U3PHIraeT IIaMsl, MaJICHbKUI 4elIoBedeK THOHET B OTHE, MOCTE YEeT0
JIpaKOH yXOIUT, He TPOHYB 3aMKa. Kakplif 3aMOK KaHOHU3UPYET CBOETO Teposl.

[IpoxomsT cronerwnsi, )KUTETU 3aMKOB OOHApPYXXHMBAIOT CYIIECTBOBAaHHE IPYT IOpyra M Cpasy ke
BCTYIAIOT B WACOJOTHYECKYIO KOH(ppoHTanuio. JKuTenn mepBoro 3aMka CYMTAIOT CBOETO YeJOBEUKa
HUCTUHHBIM TepoeM, a APyroro — ciabbIM, IOTOMY YTO Y HETO HE XBAaTHJIO MY>KECTBAa BBIMTH K JPaKo-
Hy 0e3 opyxus. JKutenu BTOporo 3aMka CUMTAIOT FEpOEM UMEHHO CBOETO UEJIOBEUKA U MONAratoT, YTO
MEePBBIN YenoBedeK MOOO0SIICS B3ATh B PyKH ILINAry M 3aUCKUBAJ Iepe]] APAKOHOM.

Teneps cripocuM celsi, KTO U3 HUX MIPaB, a KTo omubaeTcs? Mbl BUANM, YTO HET HUKAKUX PaIvo-
HAJIBHBIX OCHOBAHUH OTHATH MPEIIIOYTEHUE OJHOM U3 3THX TOYEK 3PCHHUS, HO MPHHATH X 00€ OHOB-
PEMEHHO TOXe Helb3s. Haxomsich B paMKkax HayKH, MBI MOYKEM JIHIIb 3a()UKCHPOBATh CYIIECTBOBAHHE
JIBYX paziIMYHBIX HOPMaTUBHBIX 00pa3OB repoOMYECKOro MOBEACHUS.

B 3710i1 anneropudeckoil HCTOPUU OTPaXKEH OJUH (haKT, OOHAPYKEHHBIHM ¢ MOMOIIBIO TEOPETHUYEC-
Kol Mozienu pedrexcupytomero cyobekra. CymecTBYIOT ABE PA3IHUHBIC 3THUECKUE CUCTEMBL. [epoit
MepBON U3 HUX CKJIOHEH K JKCPTBCHHOMY KOMIIPOMHCCY, a Tepoi BTOPOIl K >kepTBeHHOI 60prbde. [1o-
MHMO 3TOTO TpeICKa3aHusl, MOZIETh JaeT JOCTATOYHO MOAPOOHYIO KIIacCH(HUKANI0 HOPMAaTHBHBIX de-
JIOBEUECKHUX XapaKTEepPOB B KXKION 3THUECKOM CUCTEME U yKa3bIBaeT Ha CBsI3b TUIIA CUCTEMBI C HOpMa-
THBHOM OLIGHKOW KOMOWHAIMK 100pa | 371a. B nepBoit aTHueckoi cucTeMe, B KOTOPOil repoi POTSATH-
BAacT PyKy IpY>KObl IPAKOHY «C YEJIOBEUECKUM JHILIOM», COCIUHEHUE J00pa U 371a OLECHUBACTCS KaK
3710, T.€. JIOXKKA JIETTs MOPTUT 004Ky Mena. Bo BTOpoii aTudeckoit cucteMe, B KOTOPOi! repoit BRIXOAUT
K IPaKoHy CO IITAaroi B pyKax, COeIMHEHUE 100pa U 371a OLIEHUBACTCS Kak 100po, T.€. JTOXKKa Mesia 00-
JaropakuBaeT OOUKY JIETTS.

[IpuHaIeKHOCTH TAHHOTO OOIMIECTBA K TOW MITH HHOM STHYECKOW CHCTEME OTPaXKaeTCsl B HICONIO-
THYECKHX TEKCTaX, PEryIUPYIOLINX MOPaJIbHYIO KU3Hb. [ IepBoi CUCTEMBI XapaKTEPEH 3aIper 3714,

* [Inenapnwlii 0ok1a0 Ha Mexcoynapoonom cumnosuyme « Peghnexcusnvie npoyeccol u ynpasnernuey» 8-10 okmabops
2001 2., Mocksa,
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HalpuMep: «He JITH», IJIsl BTOPOil — IPH3bIB K 100pY: «OyAb MpaBIuB». YKa3aHHBIE YEPTHI STHIECKUX
CHCTEM, a TaKKe MHOTHE Apyrue, 6onee TOHKHE 0COOCHHOCTHU OBIIM BCKPBITHI TOJBKO Onaropaps cre-
IUAJIbHOM TEOPETUUECKOI MOJICNH, TO3BONIUBIIIEH CBS3aTh Pa3HOPOIHBIE (DAKTHI B €AMHOE IIETIOE.

3amamuM Terephb BOIPOC: OYEMY MOJUTHIESCKOMY JIESATETI0 He0OX0ANMO SICHOEC IOHIMMAaHHE CyIIle-
CTBOBaHMS B MUPE JIBYX Pa3IMYHBIX 3THUECKHUX cHcTeM? OTBET TakoB: DTO Hy)KHO €My AJISI [IPaBHIIb-
HOTO MPOTHO3a PeakIuu 00IIecTBa ¢ IPYroi 3TUYSCKON CUCTEMOM Ha ero MO3UIUI0 U €r0 NCHCTBHS.
3epkanpHas MOJENb, T.€. alPHOPHOE NPE/IIONIOKEHNE, YTO OH TaKOH e, KaK S, MOXKeT IPHBOANUTH K
CEpbE3HBIM OMIMOKAM MpU NPUHATUHN CTPATETHUECKUX PEIICHUH.

PaccMoTpuM B 3TOM CBSI3U TO, YTO MOXKHO OBIJIO OBI Ha3BaTh (IIAPAJOKCOM TaTHOOBY.

Kak m3BecTHO, MOJIOIE)KHAsT OPTaHU3ALMS TAINOOB BOSHUKIIA B Jarepsx araHCKUX OCKCHIICB B
ITaxkucrane. Oty narepst OBUTH CO3AAHBI, B 3HAYUTEIBHON CTENEHH, Onaromapsi aMepHKaHCKOH TTOMO-
mu. CYUTanoch caMo co0oi pasyMEeIOMMMCSI, YTO TaINObl CTAaHYT BEPHBIMH COI03HNKaMn CoeMHeH-
HbIX lllTaroB. D10 yOexkneHne Urpajiso KIFO4eBYIO POJb IIPU MOATOTOBKE CTPATeTHYECKHUX PEIlCHUH,
3arparuBaronux LleHTpanbHy0 A3uio. AHTHAMEPUKAHCKUN TOBOPOT TaJMOOB CTall MOJHON HEOXKH-
JAHHOCTBIO JJIs1 OOJIBIIMHCTBA MOJUTHUKOB. | TyOUHHAs MPUYKMHA 3TOTO TIOBOPOTA COCTOUT OTHIOAD HE
B crienin¢uke Mcnama, a B TOM, 9TO OpraHU3amys TaIHOOB, €CIIM PACCMATPUBATEH €€ B KaUeCTBE MaK-
po-CyOBeKTa, MPUHAIICKHUT KO BTOPOM dTHUECKON cucTeMe. JIFo00i KOMIIPOMHCC TAKOTO MaKpo-CyOh-
€KTa ¢ IPyT'HM MaKpo-CyOBEKTOM YHIDKAET €r0 B COOCTBEHHBIX IJa3ax, He3aBHCUMO OT MaTepHaIbHBIX
0J1ar, KOTOpbIE CYJIHUT 3TOT KOMIIPOMHCC.

MBI BUMM, YTO HEy4eT ATUYECKON CUCTEMBI TaIMOOB MPHUBEN K IPOCUETAM Ha CTPATErHYECKOM
ypOBHE. DTOT YpPOK HEOOXOAMMO MOMHHTH, pa3padaThiBasi CTPATEruio 60pPbOBI ¢ MHPOBBIM TEPPOPU3-
MoM. OpraHuszanyy TEPPOPUCTOB SBISIOTCS MaKpO-CyObEKTaMH, HE MMEIOIIMMHU TepPUTOPHAIBHON
KOMITaKTHOCTH, B OTJIMYHE OT TAKHX MaKpO-CyOBEKTOB, KaK HAPUMEpP rOCYAapCTBO. DTO MPUBEAET K
TOMY, 9TO JUT OOpBOBI ¢ HUMHU OyIyT CO3/1aBaThCsl MHTEPHAIOHAIBHBIE AaHTHTEPPOPUCTHUECKHE Op-
TaHU3alliH, TaKke He HMEIOIINe TePPUTOPUATLHON KOMITAKTHOCTH U, CIE€A0BATENbHO, OYEHb TPYAHO
KOHTpOJHUpyeMble. BOZHUKHET cepbhe3Hasl OMaCHOCTh NEPEPOXKACHUS AaHTUTEPPOPUCTUUECKUX OPTaHU-
3a1uii B TeppopucTrdeckue. YToOb! n306exars 3Toi 0acHOCTH, O0PBOY ¢ TEPPOPU3MOM HATO CTPOUTH
Ha OCHOBE IIEPBOM STHYECKOH CHCTEMBI. DTO TpyAHEHIIAs mpoOieMa, PeIuTh KOTOPYI0 HEBO3MOXKHO
0e3 yuactus mpoheCCHOHAIOB, U3yYaroInX peIIeKCHIO, MOpallb U TIOBEJCHUE YeTIOBEKA.



Murray Gell-Mann
THE SIMPLE AND THE COMPLEX

It is a pleasure, as well as an honor, to give the opening talk at this conference on Complexity,
Global Politics, and National Security. I am glad to be paying my first visit to the National Defense
University. As to the other sponsoring institution, I am no stranger to it. In fact, it is just forty years
since I first became a RAND consultant. Now both organizations have become interested in such con-
cepts as chaos and complexity, and I am delighted to have the opportunity to discuss them here. At the
Santa Fe Institute, which I helped to found and where I now work, we devote ourselves to studying,
from many different points of view, the transdisciplinary subject that includes the meanings of simplic-
ity and complexity, the ways in which complexity arises from fundamental simplicity, and the behav-
ior of complex adaptive systems, along with the features that distinguish them from non-adaptive sys-
tems. My name for that subject is plectics, derived from the Greek word plektos for «twisted» or
«braided», cognate with the principal root of Latin complexus, originally «braided together», from
which the English word complexity is derived. The word plektos is also related, more distantly, to the
principal root of Latin simplex, originally «once folded», which gave rise to the English word simplic-
ity. The name plectics thus reflects the fact that we are dealing with both simplicity and complexity. I
believe my task this morning is to throw some light on plectics and to indicate briefly how it may be
connected with questions of national and global security, especially when the term «security» is inter-
preted rather broadly. We can begin with questions such as these:

— What do we usually mean by complexity?

— What is chaos?

— What is a complex adaptive system?

— Why is there a tendency for more and more complex entities to appear as time goes on?

It would take a number of quantities, differently defined, to cover all our intuitive notions of the
meaning of complexity and of its opposite, simplicity. Also, each quantity would be somewhat con-
text-dependent. In other words, complexity, however defined, is not entirely an intrinsic property of
the entity described; it also depends to some extent on who or what is doing the describing. Let us start
with a rather naively defined quantity, which I call «crude complexity»-the length of the shortest mes-
sage describing the entity. First of all, we would have to exclude pointing at the entity or calling it by
a special name; something that is obviously very complex could be given a short nickname like Heinz
or Zbig, but giving it that name would not make it simple. Next, we must understand that crude com-
plexity will depend on the level of detail at which the entity is being described, what we call in physics
the coarse graining. Also, the language employed will affect the minimum length of the description.
That minimum length will depend, too, on the knowledge and understanding of the world that is
assumed: the description of a rhinoceros can be abbreviated if it is already known what a mammal
is.Having listed these various kinds of context dependence, we can concentrate on the main feature of
crude complexity, that it refers to length of the shortest message. In my book, The Quark and the
Jaguar, I tell the story of the elementary school teacher who assigned to her class a three hundred-word
essay, to be written over the weekend, on any topic. One pupil did what I used to do as a child-he spent
the weekend poking around outdoors and then scribbled something hastily on Monday morning. Here
is what he wrote: «Yesterday the neighbors had a fire in their kitchen and I leaned out of the window
and yelled 'Fire! Fire! Fire! Fire!...» If he had not had to comply with the three hundred word require-
ment, he could have written instead «...I leaned out of the window and yelled 'Fire!' 282 times.» It is
this notion of compression that is crucial.Now in place of crude complexity we can consider a more
technically defined quantity, algorithmic information content. An entity is described at a given level of
detail, in a given language, assuming a given knowledge and understanding of the world, and the
description is reduced by coding in some standard manner to a string of bits (zeroes and ones). We then
consider all programs that will cause a standard universal computer to print out that string of bits and
then stop computing. The length of the shortest such program is called the algorithmic information
content (AIC). This is a well-known quantity introduced over thirty years ago by the famous Russian
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mathematician Kolmogorov and by two Americans, Gregory Chaitin and Ray Solomonoff, all work-
ing independently. We see, by the way, that it involves some additional context dependence through
the choice of the coding procedure and of the universal computer. Because of the context dependence,
AIC is most useful for comparison between two strings, at least one of which has a large value of it.
A string consisting of the first two million bits of pi has a low AIC because it is highly compressible:
the shortest program just has to give a prescription for calculating pi and ask that the string be cut off
after two million entries. But many long strings of bits are incompressible. For those strings, the short-
est program is one that lists the whole string and tells the machine to print it out and then halt. Thus,
for a given length of string, an incompressible one has the largest possible AIC. Such a string is called
a «random» one, and accordingly the quantity AIC is sometimes called algorithmic randomness.We
can now see why AIC does not correspond very well to what we usually mean by complexity. Compare
a play by Shakespeare with the typical product, of equal length, of the proverbial ape at the typewriter,
who types every letter with equal probability. The AIC, or algorithmic randomness, of the latter is
much greater than that of the former. But it is absurd to say that the ape has produced something more
complex than the work of Shakespeare. Randomness is not what we mean by complexity.Instead, let
us define what I call effective complexity, the AIC of the regularities of an entity, as opposed to its inci-
dental features. A random (incompressible) bit string has no regularities (except its length) and very
little effective complexity. Likewise something extremely regular, such as a bit string consisting entire-
ly of ones, will also have very little effective complexity, because its regularities can be described very
briefly. To achieve high effective complexity, an entity must have intermediate AIC and obey a set of
rules requiring a long description. But that is just what we mean when we say that the grammar of a
certain language is complex, or that a certain conglomerate corporation is a complex organization, or
that the plot of a novel is very complex-we mean that the description of the regularities takes a long
time. The famous computer scientist, psychologist, and economist Herbert Simon used to call atten-
tion to the path of an ant, which has a high AIC and appears complex at first sight. But when we real-
ize that the ant is following a rather simple program, into which are fed the incidental features of the
landscape and the pheromone trails laid down by the other ants for the transport of food, we under-
stand that the path is fundamentally not very complex. Herb says, «I got a lot of mileage out of that
ant». And now it is helping me to illustrate the difference between crude and effective complexity.
There can be no finite procedure for finding all the regularities of an entity. We may ask, then, what
kinds of things engage in identifying sets of regularities. The answer is: complex adaptive systems,
including all living organisms on Earth.A complex adaptive system receives a stream of data about
itself and its surroundings. In that stream, it identifies particular regularities and compresses them into
a concise «schemay, one of many possible ones related by mutation or substitution. In the presence of
further data from the stream, the schema can supply descriptions of certain aspects of the real world,
predictions of events that are to happen in the real world, and prescriptions for behavior of the com-
plex adaptive system in the real world. In all these cases, there are real world consequences: the
descriptions can turn out to be more accurate or less accurate, the predictions can turn out to be more
reliable or less reliable, and the prescriptions for behavior can turn out to lead to favorable or unfavor-
able outcomes. All these consequences then feed back to exert «selection pressures» on the competi-
tion among various schemata, so that there is a strong tendency for more successful schemata to sur-
vive and for less successful ones to disappear or at least to be demoted in some sense.Take the human
scientific enterprise as an example. The schemata are theories. A theory in science compresses into a
brief law (say a set of equations) the regularities in a vast, even indefinitely large body of data.
Maxwell's equations, for instance, yield the electric and magnetic fields in any region of the universe
if the special circumstances there-electric charges and currents and boundary conditions-are specified.
(We see how the schema plus additional information from the data stream leads to a description or pre-
diction.)In biological evolution, the schemata are genotypes. The genotype, together with all the addi-
tional information supplied by the process of development-for higher animals, from the sperm and egg
to the adult organism-determines the character, the «phenotype», of the individual adult. Survival to
adulthood of that individual, sexual selection, and success or failure in producing surviving progeny
all exert selection pressures on the competition of genotypes, since they affect the transmission to
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future generations of genotypes resembling that of the individual in question.In the case of societal
evolution, the schemata consist of laws, customs, myths, traditions, and so forth. The pieces of such a
schema are often called «memes», a term introduced by Richard Dawkins by analogy with genes in
the case of biological evolution.For a business firm, strategies and practices form the schemata. In the
presence of day-to-day events, a schema affects the success of the firm, as measured by return to the
stockholders in the form of dividends and share prices. The results feed back to affect whether the
schema is retained or a different one substituted (often under a new CEO). A complex adaptive system
(CAS) may be an integral part of another CAS, or it may be a loose aggregation of complex adaptive
systems, forming a composite CAS. Thus a CAS has a tendency to give rise to others.On Earth, all
complex adaptive systems seem to have some connection with life. To begin with, there was the set of
prebiotic chemical reactions that gave rise to the earliest life. Then the process of biological evolution,
as we have indicated, is an example of a CAS. Likewise each living organism is a CAS. In a mammal,
such as a human being, the immune system is a complex adaptive system too. Its operation is some-
thing like that of biological evolution, but on a much faster time scale. (If it took hundreds of thou-
sands of years for us to develop antibodies to invading microbes, we would be in serious trouble). The
process of learning and thinking in a human individual is also a complex adaptive system. In fact, the
term «schemay is taken from psychology, where it refers to a pattern used by the mind to grasp an
aspect of reality. Aggregations of human beings can also be complex adaptive systems, as we have
seen: societies, business firms, the scientific enterprise, and so forth. Nowadays, we have computer-
based complex adaptive systems, such as «neural nets» and «genetic algorithms». While they may
sometimes involve new, dedicated hardware, they are usually implemented on conventional hardware
with special software. Their only connection with life is that they were developed by human beings.
Once they are put into operation, they can, for example, invent new strategies for winning at games
that no human being has ever discovered. Science fiction writers and others may speculate that in the
distant future a new kind of complex adaptive system might be created, a truly composite human being,
by wiring together the brains of a number of people. They would communicate not through language,
which Voltaire is supposed to have said is used by men to conceal their thoughts, but through sharing
all their mental processes. My friend Shirley Hufstedler says she would not recommend this procedure
to couples about to be married.The behavior of a complex adaptive system, with its variable schema-
ta undergoing evolution through selection pressures from the real world, may be contrasted with «sim-
ple» or «directy» adaptation, which does not involve a variable schema, but utilizes instead a fixed pat-
tern of response to external changes. A good example of direct adaptation is the operation of a thermo-
stat, which simply turns on the heat when the temperature rises above a fixed value and turns it off
when the temperature falls below the same value.In the study of a human organization, such as a trib-
al society or a business firm, one may encounter at least three different levels of adaptation, on three
different time scales.1) On a short time scale, we may see a prevailing schema prescribing that the
organization react to particular external changes in specified ways; as long as that schema is fixed, we
are dealing with direct adaptation.2) On a longer time scale, the real world consequences of a prevail-
ing schema (in the presence of events that occur) exert selection pressures on the competition of
schemata and may result in the replacement of one schema by another. 3) On a still longer time scale,
we may witness the disappearance of some organizations and the survival of others, in a Darwinian
process. The evolution of schemata was inadequate in the former cases, but adequate in the latter cases,
to cope with the changes in circumstances.It is worth making the elementary point about the existence
of these levels of adaptation because they are often confused with one another. As an example of the
three levels, we might consider a prehistoric society in the U.S. Southwest that had the custom (1) of
moving to higher elevations in times of unusual heat and drought. In the event of failure of this pat-
tern, the society might try alternative schemata (2) such as planting different crops or constructing an
irrigation system using water from far away. In the event of failure of all the schemata that are tried,
the society may disappear (3), say with some members dying and the rest dispersed among other soci-
eties that survive. We see that in many cases failure to cope can be viewed in terms of the evolution-
ary process not being able to keep pace with change.Individual human beings in a large organization
or society must be treated by the historical sciences as playing a dual role. To some extent they can be
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regarded statistically, as units in a system. But in many cases a particular person must be treated as an
individual, with a personal influence on history. Those historians who tolerate discussion of contingent
history (meaning counterfactual histories in addition to the history we experience) have long argued
about the extent to which broad historical forces eventually «heal» many of the changes caused by
individual achievements-including negative ones, such as assassinations.A history of the U.S.
Constitutional Convention of 1787 may make much of the conflicting interests of small states and large
states, slave states and free states, debtors and creditors, agricultural and urban populations, and so
forth. But the compromises invented by particular individuals and the role that such individuals played
in the eventual ratification of the Constitution would also be stressed. The outcome could have been
different if certain particular people had died in an epidemic just before the Convention, even though
the big issues would have been the same. How do we think about alternative histories? Is the notion of
alternative histories a fundamental concept?The fundamental laws of nature are:(1) the dynamical law
of the elementary particles-the building blocks of all matter- along with their interactions and(2) the
initial condition of the universe near the beginning of its expansion some ten billion years ago.
Theoretical physicists seem to be approaching a real understanding of the first of these laws, as well
as gaining some inklings about the second one. It may well be that both are rather simple and know-
able, but even if we learn what they are, that would not permit us, even in principle, to calculate the
history of the universe. The reason is that fundamental theory is probabilistic in character (contrary to
what one might have thought a century ago). The theory, even if perfectly known, predicts not one his-
tory of the universe but probabilities for a huge array of alternative histories, which we may conceive
as forming a branching tree, with probabilities at all the branchings. In a short story by the great
Argentine writer Jorge Luis Borges, a character creates a model of these branching histories in the form
of a garden of forking paths.The particular history we experience is co-determined, then, by the fun-
damental laws and by an inconceivably long sequence of chance events, each of which could turn out
in various ways. This fundamental indeterminacy is exacerbated for any observer-or set of observers,
such as the human race-by ignorance of the outcomes of most of the chance events that have already
occurred, since only a very limited set of observations is available. Any observer sees only an extreme-
ly coarse-grained history.The phenomenon of chaos in certain nonlinear systems is a very sensitive
dependence of the outcome of a process on tiny details of what happened earlier. When chaos is pres-
ent, it still further amplifies the indeterminacy we have been discussing.Last year, at the wonderful sci-
ence museum in Barcelona, I saw an exhibit that beautifully illustrated chaos. A nonlinear version of
a pendulum was set up so that the visitor could hold the bob and start it out in a chosen position and
with a chosen velocity. One could then watch the subsequent motion, which was also recorded with a
pen on a sheet of paper. The visitor was then invited to seize the bob again and try to imitate exactly
the previous initial position and velocity. No matter how carefully that was done, the subsequent
motion was quite different from what it was the first time. Comparing the records on paper confirmed
the difference in a striking way. I asked the museum director what the two men were doing who were
standing in a corner watching us. He replied, «Oh, those are two Dutchmen waiting to take away the
chaos». Apparently, the exhibit was about to be dismantled and taken to Amsterdam. But I have won-
dered ever since whether the services of those two Dutchmen would not be in great demand across the
globe, by organizations that wanted their chaos taken away.Once we view alternative histories as form-
ing a branching tree, with the history we experience co-determined by the fundamental laws and a huge
number of accidents, we can ponder the accidents that gave rise to the people assembled in this room.
A fluctuation many billions of years ago produced our galaxy, and it was followed by the accidents that
contributed to the formation of the solar system, including the planet Earth. Then there were the acci-
dents that led to the appearance of the first life on this planet, and the very many additional accidents
that, along with natural selection, have shaped the course of biological evolution, including the char-
acteristics of our own subspecies, which we call, somewhat optimistically, Homo sapiens. Finally we
may consider the accidents of genetics and sexual selection that helped to produce the genotypes of all
the individuals here, and the accidents in the womb, in childhood, and since that have helped to make
us what we are today. Now most accidents in the history of the universe don't make much difference
to the coarse-grained histories with which we are concerned. If two oxygen molecules in the atmos-
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phere collide and then go off in one pair of directions or another, it usually makes no difference. But
the fluctuation that produced our galaxy, while it too may have been insignificant on a cosmic scale,
was of enormous importance to anything in our galaxy. Some of us call such a chance event a «frozen
accident». I like to quote an example from human history. When Arthur, the elder brother of King
Henry VIII of England, died-no doubt of some quantum fluctuation-early in the sixteenth century,
Henry replaced Arthur as heir to the throne and as the husband of Catherine of Aragon. That accident
influenced the way the Church of England separated from the Roman Catholic Church (although the
separation itself might have occurred anyway) and changed the history of the English and then the
British monarchy, all the way down to the antics of Charles and Diana.lt is the frozen accidents, along
with the fundamental laws, that give rise to regularities and thus to effective complexity. Since the fun-
damental laws are believed to be simple, it is mainly the frozen accidents that are responsible for effec-
tive complexity. We can relate that fact to the tendency for more and more complex entities to appear
as time goes on. Of course there is no rule that everything must increase in complexity. Any individ-
ual entity may increase or decrease in effective complexity or stay the same. When an organism dies
or a civilization dies out, it suffers a dramatic decrease in complexity. But the envelope of effective
complexity keeps getting pushed out, as more and more complex things arise.The reason is that as time
goes on frozen accidents keep accumulating, and so more and more effective complexity is possible.
That is true even for non-adaptive evolution, as in galaxies, stars, planets, rocks, and so forth. It is well-
known to be true of biological evolution, where in some cases higher effective complexity probably
confers an advantage. And we see all around us the appearance of more and more complex regulations,
instruments, computer software packages, and so forth, even though in many cases certain things are
simplified. The tendency of more and more complex forms to appear in no way contradicts the famous
second law of thermodynamics, which states that for a closed (isolated) system, the average disorder
(«entropy») keeps increasing. There is nothing in the second law to prevent local order from increas-
ing, through various mechanisms of self-organization, at the expense of greater disorder elsewhere.
(One simple and widespread mechanism of self-organization on a cosmic scale is provided by gravi-
tation, which has caused material to condense into the familiar structures with which astronomy is con-
cerned, including our own planet.)Here on Earth, once it was formed, systems of increasing complex-
ity have arisen as a consequence of the physical evolution of the planet over some four and half bil-
lion years, biological evolution over four billion years or so, and, over a very short period on a geo-
logical time scale, human cultural evolution.The process has gone so far that we human beings are now
confronted with immensely complex ecological and social problems, and we are in urgent need of bet-
ter ways of dealing with them. When we attempt to tackle such difficult problems, we naturally tend
to break them up into more manageable pieces. That is a useful practice, but it has serious limitations.
When dealing with any nonlinear system, especially a complex one, it is not sufficient to think of the
system in terms of parts or aspects identified in advance, then to analyze those parts or aspects sepa-
rately, and finally to combine those analyses in an attempt to describe the entire system. Such an
approach is not, by itself, a successful way to understand the behavior of the system. In this sense there
is truth in the old adage that the whole is more than the sum of its parts.Unfortunately, in a great many
places in our society, including academia and most bureaucracies, prestige accrues principally to those
who study carefully some aspect of a problem, while discussion of the big picture is relegated to cock-
tail parties. It is of crucial importance that we learn to supplement those specialized studies with what
I call a crude look at the whole.Now the chief of an organization, say a head of government or a CEO,
has to behave as if he or she is taking into account all the aspects of a situation, including the interac-
tions among them, which are often strong. It is not so easy, however, for the chief to take a crude look
at the whole if everyone else in the organization is concerned only with a partial view. Even if some
people are assigned to look at the big picture, it doesn't always work out. A few months ago, the CEO
of a gigantic corporation told me that he had a strategic planning staff to help him think about the future
of the business, but that the members of that staff suffered from three defects:

1. They seemed largely disconnected from the rest of the company.

2. No one could understand what they said.

3.  Everyone else seemed to hate them.
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Despite such experiences, it is vitally important that we supplement our specialized studies with
serious attempts to take a crude look at the whole.At this conference, issues of global politics and secu-
rity will be addressed, including ones specifically concerned with the security of the United States. But
security narrowly defined depends in very important ways on security in the broadest sense. Some
politicians deeply concerned about military strength appear to resent the idea of diluting that concern
by emphasizing a broader conception of security, but many thinkers in the armed services themselves
recognize that military security is deeply intertwined with all the other major global issues.I like to dis-
cuss those issues under the rubric of sustainability, one of today's favorite catchwords. It is rarely
defined in a careful or consistent way, so perhaps I can be forgiven for attaching to it my own set of
meanings. Broadly conceived, sustainability refers to quality that is not purchased mainly at the
expense of the future-quality of human life and of the environment. But I use the term in a much more
inclusive way than most people: sustainability is not restricted to environmental, demographic, and
economic matters, but refers also to political, military, diplomatic, social, and institutional or gover-
nance issues-and ultimately sustainability depends on ideological issues and lifestyle choices. As used
here, sustainability refers as much to sustainable peace, sustainable preparedness for possible conflict,
sustainable global security arrangements, sustainable democracy and human rights, and sustainable
communities and institutions as it does to sustainable population, economic activity, and ecological
integrity. All of these are closely interlinked, and security in the narrow sense is a critical part of the
mix. In the presence of destructive war, it is hardly possible to protect nature very effectively or to keep
some important human social ties from dissolving. Conversely, if resources are abused and human
population is rapidly growing, or if communities lose their cohesion, conflicts are more likely to occur.
If huge and conspicuous inequalities are present, people will be reluctant to restrain quantitative eco-
nomic growth in favor of qualitative growth as would be required to achieve a measure of economic
and environmental sustainability. At the same time, great inequalities may provide the excuse for dem-
agogues to exploit or revive ethnic or class hatreds and provoke deadly conflict. And so forth.

In my book, The Quark and the Jaguar, I suggest that studies be undertaken of possible paths toward
sustainability (in this very general sense) during the course of the next century, in the spirit of taking
a crude look at the whole. I employ a modified version of a schema introduced by my friend James
Gustave Speth, then president of the World Resources Institute and now head of the United Nations
Development Program. The schema involves a set of interlinked transitions that have to occur if the
world is to switch over from present trends toward a more sustainable situation: 1) The demographic
transition to a roughly stable human population, worldwide and in each broad region. Without that, talk
of sustainability seems almost pointless. 2) The technological transition to methods of supplying
human needs and satisfying human desires with much lower environmental impact per person, for a
given level of conventional prosperity. 3) The economic transition to a situation where growth in qual-
ity gradually replaces growth in quantity, while extreme poverty, which cries out for quantitative
growth, is alleviated. (Analysts, by the way, are now beginning to use realistic measures of well-being
that depart radically from narrow economic measures by including mental and physical health, educa-
tion, and so forth.) The economic transition has to involve what economists call the internalization of
externalities: prices must come much closer to reflecting true costs, including damage to the future.
4) The social transition to a society with less inequality, which, as remarked before, should make the
decline of quantitative growth more acceptable. (For example, fuel taxes necessary for conservation
adversely affect the poor who require transport to work, but the impact of such taxes can be reduced
by giving a subsidy to the working poor-such as a negative income tax-that is not tied to fuel consump-
tion.) The social transition includes a successful struggle against large-scale corruption, which can viti-
ate attempts to regulate any activity through law. 5) The institutional transition to more effective means
of coping with conflict and with the management of the biosphere and human activities in it. We are
now in an era of simultaneous globalization and fragmentation, in which the relevance of national gov-
ernments is declining somewhat, even though the power to take action is still concentrated largely at
that level. Most of our problems involving security-whether in the narrow or the broad sense-have
global implications and require transnational institutions for their solution. We already have a wide
variety of such institutions, formal and informal, and many of them are gradually gaining in effective-



HoBLIA MMPOEON EECNOPAAOK: XXMIHBE HA MPRAHU XAOCA

ness. But they need to become far more effective. Meanwhile, local and national institutions need to
become more responsive and, in many places, much less corrupt. Such changes require the develop-
ment of a strong sense of community and responsibility at many levels, but in a climate of political and
economic freedom. How to achieve the necessary balance between cooperation and competition is the
most difficult problem at every level. 6) The informational transition. Coping on local, national, and
transnational levels with technological advances, environmental and demographic issues, social and
economic problems, and questions of international security, as well as the strong interactions among
all of them, requires a transition in the acquisition and dissemination of knowledge and understanding.
Only if there is a higher degree of comprehension, among ordinary people as well as elite groups, of
the complex issues facing humanity is there any hope of achieving sustainable quality. But most of the
discussions of the new digital society concentrate on the dissemination and storage of information,
much of it misinformation or badly organized information, rather than on the difficult and still poorly
rewarded work of converting that so-called information into knowledge and understanding. And here
again we encounter the pervasive need for a crude look at the whole. 7) The ideological transition to
a world view that combines local, national, and regional loyalties with a «planetary consciousnessy, a
sense of solidarity with all human beings and, to some extent, all living things. Only by acknowledg-
ing the interdependence of all people and, indeed, of all life can we hope to broaden our individual out-
looks so that they reach out in time and space to embrace the vital long-term issues and worldwide
problems along with immediate concerns close to home. This transition may seem even more Utopian
than some of the others, but if we are to manage conflict that is based on destructive particularism, it
is essential that groups of people that have traditionally opposed one another acknowledge their com-
mon humanity.

Such a progressive extension of the concept of «us» has, after all, been a theme in human history
from time immemorial. One dramatic manifestation is the greatly diminished likelihood over the last
fifty years of armed conflict in Western Europe. Another is, of course, the radical transformation of
relationships that is often called «The End of the Cold War». The recent damping-down of long-stand-
ing civil wars in a number of countries is also rather impressive. Our tendency is to study separately
the various aspects of human civilization that correspond to the different transitions. Moreover, in our
individual political activities we tend to pick out just one or a few of these aspects. Some of us may
belong to organizations favoring a strong defense or arms control or both, others to the United Nations
Association of the United States, others to ZPG or the Population Council, some to organizations
plumping for more assistance to developing countries or to ones working for more generous treatment
of the poor in our own country, some to organizations promoting democracy and human rights, some
to environmental organizations. But the issues dear to these various organizations are all tightly inter-
linked, and a portion of our activity needs to be devoted to examining the whole question of the
approach to sustainability in all these different spheres. It is reasonable to ask why a set of transitions
to greater sustainability should be envisaged as a possibility during the coming century. The answer is
that we are living in a very special time. Historians tend to be skeptical of most claims that a particu-
lar age is special, since such claims have been made so often. But this turn of the millennium really is
special, not because of our arbitrary way of reckoning time but because of two related circumstances:
a) The changes that we humans produce in the biosphere, changes that were often remarkably destruc-
tive even in the distant past when our numbers were few, are now of order one. We have become capa-
ble of wiping out a very large fraction of humanity-and of living things generally-if a full-scale world
war should break out. Even if it does not, we are still affecting the composition of the atmosphere,
water resources, vegetation, and animal life in profound ways around the planet. While such effects of
human activities have been surprisingly great in the past, they were not global in scope as they are now.
b) The graph of human population against time has the highest rate of increase ever, and that rate of
increase is just beginning to decline. In other words, the curve is near what is called a «point of inflec-
tion». For centuries, even millennia, world population was, to a fair approximation, inversely propor-
tional to 2025 minus the year. (That is a solution of the equation in which the rate of change of a vari-
able is proportional to its square.) Only during the last thirty years or so has the total number of human
beings been deviating significantly from this formula, which would have had it becoming infinite a
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generation from now! The demographic transition thus appears to be under way at last. It is generally
expected that world population will level off during the coming century at something like twice its
present value, but decisions and events in the near future can affect the final figure by billions either
way. That is especially significant in regions such as Africa, where present trends indicate a huge pop-
ulation increase very difficult to support and likely to contribute to severe environmental degradation.
In general, the coming century, the century of inflection points in a number of crucial variables, seems to
be the time when the human race might still accomplish the transitions to greater sustainability without
going through disaster.It is essential, in my opinion, to make some effort to search out in advance what
kinds of paths might lead humanity to a reasonably sustainable and desirable world during the coming
decades. And while the study of the many different subjects involved is being pursued by the appropri-
ate specialists, we need to supplement that study with interdisciplinary investigations of the strong inter-
dependence of all the principal facets of the world situation. In short, we need a crude look at the whole,
treating global security and global politics as parts of a very general set of questions about the future.



Zbigniew Brzezinski

AMERICA IN THE WORLD TODAY

In my invitation to appear here this evening, it clearly states that, «You are not expected to deliver
a lecture on Complexity theory. We merely ask you to present your views.» I take it then, that this was
an injunction to be simple-to provide some relief from the Complexity theory. It is in that spirit that I
will share my thoughts with you regarding America's involvement in the world today. As I said, it will
be simple. I will start with a simple invocation, using the basic metaphor that was the theme of the
elections four years ago, «It's the economy, stupid.» My invocation is, «It's leadership, stupid.» That
is to say that the United States has no choice-literally has no choice-but to exercise leadership in world
affairs. It is not a question of whether we want to or not, it is a question that we must-literally, must. I
want to stress that point because in recent times there has been a significant change in our psycholog-
ical posture, as a nation.

We have been sometimes accused, and we have indicted ourselves, for having blindly followed the
precept that, «Just don't stand there, do something.» We have replaced that with a doctrine of «Don't
do anything. Just stand there and deliberate about the exit.» That is our doctrine, and I submit to you
that the concept of the «exit strategy» epitomizes a posture which is incompatible with the dilemmas
that we confront on the world scene, and the kind of leadership that we have to find.

Let me suggest that the leadership is particularly needed regarding six large issues, none of which
can be approached with an exit strategy. In fact, the very concept of an exit strategy is irrelevant to the
effective addressing of these issues. The first is will a larger and a more secure Europe emerge? The
second is will Russia become a status quo power? The third is will the Persian Gulf and the Middle
Eastern region become more stable? The fourth is will the Far East adjust to the very nature of the
power shift that is now under way? The fifth is will we manage effectively nuclear proliferation? The
sixth is will large-scale social collapse be avoided in some critical parts of the world?

These are, broadly speaking, the six major issues that we confront on the world scene. Each of these
six issues requires American engagement, and in every one of them American leadership is necessary.
Regarding none of them can we begin with, « What is the exit strategy?»

Let us start with the first issue, « Will a larger and more secure Europe emerge?» That is clearly one
of the central issues that confront us now, in the wake of the end of the Cold War. That has two basic
dimensions to it. One pertains to the extension of Europe, and the other to the implications of the uni-
fication of Europe. On the extension of Europe, I believe we have made a more or less basic commit-
ment. The President, in the course of his election campaign, made a statement which was widely pub-
licized by the White House. It was quite explicit that it is the policy of the United States to seek the
extension of the trans-Atlantic alliance by embracing several new members from Central Europe, with
their membership to be attained, as an American objective, by April 1999.

I believe this to be a legitimate commitment. I do not accept the idea that this was merely an elec-
tion ploy. To suggest that would be demeaning, and inaccurate. It reflects a decision reached after much
deliberation, and from my point of view, too much hesitation over too long a time. But, a conscious
choice nevertheless. It is my sense that the President is genuinely committed to this objective. This is
the inference I gather from the very explicit character of the statement, but also in conversations with
him. It is my view that his immediate advisors partake of the same commitment, some even earlier than
he. I have the feeling that the Secretary of Defense is committed to that objective, and, in fact, the
machinery of the Defense Department is in full gear working towards that end. I have the strong
impression that the National Security Advisor is very much committed to that idea, and has been for
some time. I know that the Secretary of State, and his deputy, are in favor of the idea, about which the
deputy has lately given some very significant and strong speeches. So my view is this is now our
national objective.

However, it will only be attained if the United States exercises leadership. Without American lead-
ership, we will not get there by April 1999. We will not get there by any date, at all.

Only if American leadership is firm, creative, persistent, and decisive will we make progress, not
only in obtaining an alliance commitment to the objective, but in pushing forward the negotiations, in
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obtaining the ratification of an agreement by our own Congress, but also by the parliaments of the fif-
teen other members, and consummate the process by the date's end. Without strong American leader-
ship, and also German, we will not get there. German support is very important, but German support
is basically there. In fact, if American leadership is not exercised, it will be a major defeat, and will be
perceived as such abroad. The German Minister of Defense told me that if we fail in pushing this pur-
pose forward, it would have a very negative impact on our credibility.

The process of moving forward on the enlargement of Europe will engage us automatically in the
equally difficult and challenging process pertaining to the unification of Europe, and that objective is
just as important. On that issue, we may encounter growing difficulties in two different ways. First of
all, certain European states, particularly France, will insist that any extension of NATO be accompa-
nied simultaneously by the reform of NATO, and some readjustment in the distribution of responsibil-
ities within NATO. As you know, the issue has already surfaced.

Secondly, a unified Europe, which is one of our proclaimed objectives, will insist on a larger voice
in keeping with the concept of partnership. Having committed ourselves rhetorically to the idea of a
partnership spanning the Atlantic Ocean, are we prepared to give Europe such a larger voice? It is easy
to say yes, but that answer has far-reaching implications. Let me name one among many. To give the
Europeans an equal voice, as a partner, we would certainly have to give them an equal voice in an area
of critical importance to Europe-namely, the Middle East. Are we prepared to share our leadership in
the Middle East, and specifically on the Arab-Israeli peace process with the Europeans? The answer in
practice is no. In fact, are we prepared to share leadership with Europe more generally? The answer,
at best, is ambiguous if one goes beyond the rhetoric. And yet, those are the issues on which we will
have to bite the bullet, if we are serious about the fundamental strategic proposition that the larger
Europe, but also more unified Europe, is in our national interest. I happen to believe that it is, in the
long historical sweep of things, because we cannot indefinitely be simultaneously the leader, and the
only truly responsible power in the world. But, if we want others to assume responsibility, we have to
share with them some of the decision making. It is a difficult choice.

Making Russia a status quo state is an equally challenging undertaking. It requires the avoidance
of antagonism, the restraint on hostility, the furtherance of democracy, and assistance to a country
which is economically in a state of disrepute, and dominated by criminalities. It will require a great
deal of forbearance, and a broad historical perspective which will enable us to transcend the frustra-
tions and irritations of the moment. We will have to be committed for a long time to come, in helping
a Russia which will often appear undeserving of our care, and ungrateful for it. And yet we will have
to persist. That persistence will only come with steady, assertive, historically focused leadership. But
that is not enough, because you don't obtain someone's collaboration simply by helping him. You also
have to create a context in which that collaboration increasingly becomes the only choice that the par-
ties concerned can make.

So, in addition to helping Russia on a long-term basis, and in spite of immediate frustrations, we
will very deliberately have to seek a context in which Russia's accommodation with us increasingly
becomes their choice. That means creating circumstances in which Russia has no choice but to become
a status quo power. That in turn means on the one hand, the expansion of NATO because it does reduce
any geopolitical temptations to which Russia at some point may aspire and might be able to exercise
even from a position of weakness. On the other hand, it also means creating conditions in the space of
the former Soviet Union in which the status quo becomes permanent. That means a deliberate policy
of matching aid to Russia with simultaneous aid to the newly independent states of the former Soviet
Union. For only if they remain sovereign and independent, will Russia be more inclined to accommo-
date the status quo society.

Strategically, this means particularly, in my view, focusing on Ukraine. As many of you know that
has been my viewpoint for a number of years. I have been propagating this within the Administration,
and in this particular instance I think the Administration has adopted the right course of action. It
means also choosing several other countries as the foci for our particular attention, irrespective of the
degradation of their domestic democratization. It would be nice, of course, if the countries we aid were
all brimming with respect for human rights. I would generally prefer that. There may be circumstances,

ug



HoBLIA MMPOEON EECNOPAAOK: XXMIHBE HA MPRAHU XAOCA

however, in which helping a nondemocratic but newly independent state within the space of the for-
mer Soviet Union may, in fact, encourage democracy in Russia.

My choice, in addition to Ukraine, would be Azerbaijan and Uzbekistan, for reasons that are prob-
ably familiar to many of you. Uzbekistan because it is the hard core of an independent Central Asia. It
is in our interest to preserve an independent Central Asia, because it helps to make Russia a status quo
society. Azerbaijan because it is the cork in the bottle. If Azerbaijan is sealed because of Russian, or
Russian and Iranian collusion, there is no access for us to Central Asia. Central Asia would become
strategically vulnerable. It won't be easy to accomplish this, but I cannot imagine a Western policy
which addresses the issue effectively without American leadership.

On the third issue-the Persian Gulf/Middle East-I have already alluded to one prospective issue that
we will have to confront: the question of Europe's role. But beyond that there is the question of how
do we ensure the stability of the region unless we are prepared to pursue negotiations. The Arab-Israeli
peace process is not going to go forward without American leadership. We should have no illusions
about that, whatsoever. Whatever progress has been achieved so far, whether it was in the first Sinai
disengagement under Nixon and Kissinger, or at Camp David where after thirteen days of intense
negotiations, directly led by the President of the United States, in which I personally participated day
and night, or in the latter 1980s under Bush and Baker-in each case American leadership was directly
and deeply involved. Had it not been for that, there would have been no progress. There would have
been no disengagement. There certainly would not have been a Sadat-Begin agreement, and Shamir
certainly would have evaded the pressures for peace, if those pressures were confined to those ema-
nating solely from the Arab-Israeli dialogue. It required the United States' insistence. The United States
still remains necessary, especially now when the policy of Netanyahu is clearly that of «talking peace,
but delaying peace.» Pressure on both parties is needed.

Pressure will also be needed on a different issue, one which is very complex and very difficult, but
leadership on it is absolutely essential. Namely, in the long run, how sustainable is the policy of dual-
containment in the Persian Gulf? What does it accomplish? What are its goals? What is the difference
between dual-containment and dual «cop-out?» I find it very difficult to define the difference. Why
should we be treating two countries so different from each other as Iraq and Iran under the same rubric,
and presumably the same policy? Do we conceivably have some longer term interests with Iran, which
it is in our interest to resuscitate, to cultivate, and eventually, to make significant politically? It will
require a great deal of sophisticated leadership to move in that direction because the issues are pregnant
with domestic political concerns. Yet, in the long run, if we want the region to be stable, I do not see
how we can avoid a change in position, and a change in position can only come through leadership.

I don't think I have to belabor the issues pertaining to the Far East. We are all conscious of the fact
that really fundamental change is under way. A great new power is in the process of emerging. What
it will do, how it will act, and how it will interact with us is clearly going to be a formidable challenge-
one which we have not addressed in a consistent fashion. If one compares the course we have pursued
over the past three years with respect to Russia with that of our policies toward China, one finds, on a
variety of levels, striking contrasts which are difficult to explain. The fact of the matter is that our pol-
icy towards China has been contradictory and inadequate. It appears to be devoid of any larger strate-
gic design, and yet such a design is needed. It also is needed because Japan's relationship with us is
bound to change. It is, in fact, changing, and it cannot be addressed almost exclusively from the stand-
point of trade relations. Thus, here too, a sense of strategic direction requires a great deal of rethink-
ing, then campaigning, articulating, and implementing.

The fifth issue which [ mentioned, I deliberately phrased as involving how we manage nuclear pro-
liferation. I did not say how do we stop nuclear proliferation, but how do we manage it. Because it is
underway, it has been underway. We have, in fact, in some cases closed our eyes to it, sometimes we
have abetted it, and it cannot be stopped.

So the question is, how are we going to live in a world in which nuclear weapons are probably more
dispersed, and more available, and where do we draw the effective lines. Is it between different kinds
of states, in which case we must more clearly articulate which states are, in our view, entitled to acquire
them directly or surreptitiously, and which not? That has been the case so far. We have, in fact, aided
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some states in attaining nuclear status, even though our policies were proclaimed to be that of nuclear
non-proliferation. Or, may we have to draw a line between nation-states, and non-state groupings, par-
ticularly terrorist groupings?

It is a fact, though it is an insufficient fact on which to base a policy, that states which have nuclear
capabilities have acted with great restraint. Is it possibly the case that states which have an antagonis-
tic relationship with each other become more prudent when both acquire nuclear weapons? Certainly,
so far, the Indian-Pakistani confrontation has not been devoid of tension, even the spilling of blood.
But it has involved considerable restraint ever since both of them became nuclear-capable. This is an
insufficient basis for a grand strategy, but it does suggest, perhaps, that some of our attitudes are hyp-
ocritical, and need some rethinking. And again, on this issue American leadership will be of critical
significance.

Finally, will large-scale social collapse be avoided? This obviously has a special application for
meaning today in Africa. But, this concern can be applied elsewhere as well, in Bosnia which is not
exactly the only relevant example. There may be new ones arising, and closer to home. I am far from
confident that socio-political stability is an enduring reality in Mexico. In any case, large-scale social
collapse will pose enormous moral dilemmas for us, and perhaps, in some cases, political challenges.

Zaire is largely a moral dilemma, but should Mexico erupt, or Bosnia again ignite, it would also
have a political dimension. Have we provided the leadership that is really in keeping with our posture
in the world? On a crisis of as great a magnitude as the one we are facing in Zaire, it is Canada that is
taking the lead, while the Pope and the Secretary-General of the United Nations are appealing for a
wider global response, including from the world's only superpower. This will require a degree of com-
mitment and abnegation, and some real sacrifice from us. That is not possible to sustain unless there
is a leadership that addresses this issue, speaks to it, and convinces the country that we have a moral,
as well as a political interest in addressing this challenge.

In summary, I think the test for us is whether we will prove to be a truly effective, solitary global
superpower. Or is there the risk that in shrinking from these challenges, we will be the first impotent
global power. And some people are asking the question of whether America is historically fatigued;
whether the tricept of power and monopoly and democracy involves an oxymoron. Perhaps a democ-
racy cannot lead on these issues. Particularly a democracy such as ours, which is becoming increas-
ingly culturally diversified. Under such conditions, a national consensus will be ever more difficult to
achieve. I think it is a question certainly worth pondering. Is diversity, as practiced and defined in
America today, in fact incompatible with developing and sustaining a national will? For action and
leadership has to be derived from national will.

There is also a secondary question. Do we have the structure for decision-making in our society that
is responsive to the new global realities? Let me draw your attention to a simple fact, which I know
many of you are familiar with. Next year will be the 50th anniversary of the National Security Act. The
National Security Act was a belated bureaucratic, institutional reform in response to the inadequacies of
our decision-making process during the World War II. It created a great many new innovative process-
es and procedures, some of which have stood the test of time. Is that machinery adequate today? Let me
cite one specific example which always troubles me. I find it appalling that we don't have any mecha-
nism for effective global political planning in the U.S. government. We do not. There is something
called the Policy Planning Council in the Department of State. It has its ups and downs. It has some
excellent people on it. But, more often than not, it is a speech-making mechanism for the Secretary of
State. That is not altogether bad, because policy is often made by speeches. But, surely, it is not enough.

There are a number of planning mechanisms in the Department of Defense, both in the Secretary's
office, and in the Joint Chiefs of Staff. But, you cannot plan national strategy on a complex variety of
issues such as the ones I have mentioned from the vantage point of the Defense Department, which
involves one particular motivation and perspective. This is not to negate the value of the mechanisms
that exist, but they are constrained by a very specific institutional and professional perspective. There
is nothing like a global political planning capability in the White House, literally nothing. I find it stag-
gering. I think that the 50th anniversary of the National Security Act suggests that the time has come
to remedy this inadequacy.
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There is a further problem which concerns me in the background of these. That is with respect to
national values and our national culture. It is not simply an unfair charge to assert that our society is
becoming an increasingly entertainment-oriented society, that more people than ever before spend
more time being mindlessly entertained by procedures and techniques with which you are well famil-
iar. Such a society cannot create and spread competitive ideas that are likely to invoke universal sup-
port. At the same time, such societies are likely to produce an increasingly alienated elite that is moti-
vated by contempt for the mass culture, but also driven by disparate power structures.

Today, in a world that is politically inarticulate, effective leadership is impossible without driving
ideas behind it. This was the only reason that the Soviet Union was such a powerful state for such a
long time. The Soviet Union was always a sham and a front. It hid the reality of poverty, backward-
ness, and criminality, and yet a great deal came from the power of the ideas, though false, that were
identified with the Soviet Union. What are the ideas of our society? These are issues not irrelevant to
our future. That is my simple message for this evening.



James N. Rosenau

MANY DAMN THINGS SIMULTANEOUSLY:
COMPLEXITY THEORY AND WORLD AFFAIRS!

In this emergent epoch of multiple contradictions that I have labeled «fragmegration» in order to
summarily capture the tensions between the fragmenting and integrating forces that sustain world
affairs2, a little noticed-and yet potentially significant-discrepancy prevails between our intellectual
progress toward grasping the underlying complexity of human systems and our emotional expectation
that advances in complexity theory may somehow point the way to policies which can ameliorate the
uncertainties inherent in a fragmegrative world. The links here are profoundly causal: the more uncer-
tainty has spread since the end of the Cold War, the more are analysts inclined to seek panaceas for
instability and thus the more have they latched onto recent strides in complexity theory in the hope that
it will yield solutions to the intractable problems that beset us. No less important, all these links-the
uncertainty, the search for panaceas, and the strides in complexity theory-are huge, interactive, and still
intensifying, thus rendering the causal dynamics ever more relevant to the course of events.

In short, all the circumstances are in place for an eventual disillusionment with complexity theory.
For despite the strides, there are severe limits to the extent to which such theory can generate concrete
policies that lessen the uncertainties of a fragmegrated world. And as these limits become increasing-
ly evident subsequent to the present period of euphoria over the theory's potential utility, a reaction
against it may well set in and encourage a reversion back to simplistic, either/or modes of thought.
Such a development would be regrettable. Complexity theory does have insights to offer. It provides a
cast of mind that can clarify, that can alert observers to otherwise unrecognized problems, and that can
serve as a brake on undue enthusiasm for particular courses of action. But these benefits can be exag-
gerated and thus disillusioning. Hence the central purpose of this paper is to offer a layman's apprais-
al of both the potentials and the limits of complexity theory-to differentiate what range of issues and
processes in world affairs it can be reasonably expected to clarify from those that are likely to remain
obscure.

UNCERTAINTIES

That a deep sense of uncertainty should pervade world affairs since the end of the Cold War is hard-
ly surprising. The U.S.-Soviet rivalry, for all its tensions and susceptibility to collapsing into nuclear
holocaust, intruded a stability into the course of events that was comprehensible, reliable, and contin-
uous. The enemy was known. The challenges were clear. The dangers seemed obvious. The appropri-
ate responses could readily be calculated. Quite the opposite is the case today, however. If there are
enemies to be contested, challenges to meet, dangers to avoid, and responses to be launched, we are
far from sure what they are. So uncertainty is the norm and apprehension the mood. The sweet
moments when the wall came down in Berlin, apartheid ended in South Africa, and an aggression was
set back in Kuwait seem like fleeting and remote fantasies as the alleged post-Cold War order has
emerged as anything but orderly. Whatever may be the arrangements that have replaced the bipolarity
of U.S.-Soviet rivalry, they are at best incipient structures and, at worst, they may simply be wide-
spread disarray.

Put differently, a new epoch can be said to be evolving. As indicated, it is an epoch of multiple con-
tradictions: The international system is less dominant, but it is still powerful. States are changing, but
they are not disappearing. State sovereignty has eroded, but it is still vigorously asserted. Governments
are weaker, but they can still throw their weight around. At times publics are more demanding, but at
other times they are more compliant. Borders still keep out intruders, but they are also more porous.
Landscapes are giving way to ethnoscapes, mediascapes, ideoscapes, technoscapes, and finanscapes,
but territoriality is still a central preoccupation for many people3.

Sorting out contradictions such as these poses a number of difficult questions: How do we assess a
world pervaded with ambiguities? How do we begin to grasp a political space that is continuously
shifting, widening and narrowing, simultaneously undergoing erosion with respect to many issues and
reinforcement with respect to other issues? How do we reconceptualize politics so that it connotes
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identities and affiliations as well as territorialities? How do we trace the new or transformed authori-
ties that occupy the new political spaces created by shifting and porous boundaries?

The cogency of such questions-and the uncertainty they generate-reinforce the conviction that we
are deeply immersed in an epochal transformation sustained by a new world view about the essential
nature of human affairs, a new way of thinking about how global politics unfold. At the center of the
emergent world view lies an understanding that the order which sustains families, communities, coun-
tries, and the world through time rests on contradictions, ambiguities, and uncertainties. Where earli-
er epochs were conceived in terms of central tendencies and orderly patterns, the present epoch appears
to derive its order from contrary trends and episodic patterns. Where the lives of individuals and soci-
eties were once seen as moving along linear and steady trajectories, now their movement seems non-
linear and erratic, with equilibrium being momentary and continuously punctuated by sudden acceler-
ations or directional shifts.

Accordingly, the long-standing inclination to think in either/or terms has begun to give way to
framing challenges as both/and problems. People now understand, emotionally as well as intellectual-
ly, that unexpected events are commonplace, that anomalies are normal occurrences, that minor inci-
dents can mushroom into major outcomes, that fundamental processes trigger opposing forces even as
they expand their scope, that what was once transitional may now be enduring, and that the complex-
ities of modern life are so deeply rooted as to infuse ordinariness into the surprising development and
the anxieties that attach to it.

To understand that the emergent order is rooted in contradictions and ambiguities, of course, is not
to lessen the sense of uncertainty as to where world affairs are headed and how the course of events is
likely to impinge on personal affairs. Indeed, the more one appreciates the contradictions and accepts
the ambiguities, the greater will be the uncertainty one experiences. And the uncertainty is bound to
intensify the more one ponders the multiplicity of reasons why the end of the Cold War has been accom-
panied by pervasive instabilities. Clearly, the absence of a superpower rivalry is not the only source of
complexity. Technological dynamics are also major stimulants, and so are the breakdown of trust, the
shrinking of distances, the globalization of economies, the explosive proliferation of organizations, the
information revolution, the fragmentation of groups, the integration of regions, the surge of democratic
practices, the spread of fundamentalism, the cessation of intense enmities, and the revival of historic ani-
mosities-all of which in turn provoke further reactions that add to the complexity and heighten the sense
that the uncertainty embedded in nonlinearity has become an enduring way of life.

In some corners of the policy-making community there would appear to be a shared recognition
that the intellectual tools presently available to probe the pervasive uncertainty underlying our emer-
gent epoch may not be sufficient to the task. More than a few analysts could be cited who appreciate
that our conceptual equipment needs to be enhanced and refined, that under some conditions nonlin-
ear approaches are more suitable than the linear conceptual equipment that has served for so long as
the basis of analysis, that the disciplinary boundaries that have separated the social sciences from each
other and from the hard sciences are no longer clear-cut, and that the route to understanding and sound
policy initiatives has to be traversed through interdisciplinary undertakings*.

It is perhaps a measure of this gap between the transformative dynamics and the conceptual equip-
ment available to comprehend them that our vocabulary for understanding the emergent world lags
well behind the changes themselves. However messy the world may have been in the waning epoch,
at least we felt we had incisive tools to analyze it. But today we still do not have ways of talking about
the diminished role of states without at the same time privileging them as superior to all the other
actors in the global arena. We lack a means for treating the various contradictions as part and parcel of
a more coherent order. We do not have techniques for analyzing the simultaneity of events such that
the full array of their interconnections and feedback loops are identified.

SEARCHING FOR PANACEAS

So it is understandable that both the academic and policy-making communities are vulnerable to
searching for panaceas. Aware they are ensconced in an epoch of contradictions, ambiguities, and
uncertainties, and thus sensitive to the insufficiency of their conceptual equipment, officials and

uys



Knys «KPACHAR NAOWAALY

thoughtful observers alike may be inclined to seek security through an overall scheme that seems capa-
ble of clarifying the challenges posed by the emergent epoch. Complexity theory is compelling in this
regard. The very fact that it focuses on complex phenomena and presumes that these are subject to the-
oretical inquiry, thereby implying that complex systems are patterned and ultimately comprehensible,
may encourage undue hope that humankind's problems can be unraveled and effective policies
designed to resolve them pursued.

Stirring accounts of The Santa Fe Institute, where complexity theory was nursed into being through
the work of economists, statisticians, computer scientists, mathematicians, biologists, physicists, and
political scientists in a prolonged and profoundly successful interdisciplinary collaboration, kindled
these hopess. The stories of how Brian Arthur evolved the notion of increasing returns in economics, of
how John H. Holland developed genetic algorithms that could result in a mathematical theory capable
of illuminating a wide range of complex adaptive systems, of how Stuart Kauffman generated comput-
er simulations of abstract, interacting agents that might reveal the inner workings of large, complicated
systems such as the United States, of how Per Bak discovered self-organized criticality that allowed for
inferences as to how social systems might enter upon critical states that jeopardize their stability, of how
Murray Gell-Mann pressed his colleagues to frame the concept of co-evolution wherein agents interact
to fashion complex webs of interdependence-these stories suggested that progress toward the compre-
hension of complex systems was bound to pay off. And to add to the sense of panaceas, expectations
were heightened by the titles these scholars gave to their works written to make their investigations
meaningful for laymen. Consider, for example, the implications embedded in Holland's Hidden Order®
and Kauffman's At Home in the Universe? that creative persistence is worth the effort in the sense that
eventually underlying patterns, a hidden order, are out there to be discovereds.

There are, in short, good reasons to be hopeful: if those on the cutting edge of inquiry can be sure
that human affairs rest on knowable foundations, surely there are bases for encouragement that the
dilemmas of the real, post-cold war world are susceptible to clarification and more effective control.
Never mind that societies are increasingly less cohesive and boundaries increasingly more porous;
never mind that vast numbers of new actors are becoming relevant to the course of events; never mind
that money moves instantaneously along the information highway and that ideas swirl instantaneous-
ly in cyberspace; and never mind that the feedback loops generated by societal breakdowns, prolifer-
ating actors, and boundary-spanning information are greatly intensifying the complexity of life late in
the 20th Century-all such transformative dynamics may complicate the task of analysts, but complex-
ity theory tells us that they are not beyond comprehension, that they can be grasped.

I do not say this sarcastically. Rather, I accept the claims made for complexity theory. It has made
enormous strides and it does have the potential for clarifying and ultimately ameliorating the human
condition. Its progress points to bases for analytically coping with porous boundaries, societal break-
downs, proliferating actors, fast-moving money and ideas, and elaborate feedback loops. But to stress
these strides is not to delineate a time line when they will reach fruition in terms of policy payoffs, and
it is here, in the discrepancy between the theoretical strides and their policy relevance, that the need to
highlight theoretical limits and curb panacean impulses arises.

STRIDES IN COMPLEXITY THEORY

Before specifying the limits of complexity theory, let us first acknowledge the claims made for it.
This can be accomplished without resort to mathematical models or sophisticated computer simula-
tions. Few of us can comprehend the claims in these terms, but if the theoretical strides that have been
made are assessed from the perspective of the philosophical underpinnings of complexity theory, it is
possible to identify how the theory can serve the needs of those of us in the academic and policy-mak-
ing worlds who are not tooled up in mathematics or computer science but who have a felt need for new
conceptual equipment. Four underpinnings of the theory are sufficient for this purpose. The four are
equally important and closely interrelated, but they are briefly outlined separately here in order to facil-
itate an assessment of the theory's relevance to the analysis of world affairs.

As I understand it, at the core of complexity theory is the complex adaptive system-not a cluster of
unrelated activities, but a system; not a simple system, but a complex one; and not a static, unchang-
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ing set of arrangements, but a complex adaptive system. Such a system is distinguished by a set of
interrelated parts, each one of which is potentially capable of being an autonomous agent that, through
acting autonomously, can impact on the others, and all of which either engage in patterned behavior as
they sustain day-to-day routines or break with the routines when new challenges require new respons-
es and new patterns. The interrelationships of the agents is what makes them a system. The capacity
of the agents to break with routines and thus initiate unfamiliar feedback processes is what makes the
system complex (since in a simple system all the agents consistently act in prescribed ways.) The
capacity of the agents to cope collectively with the new challenges is what makes them adaptive sys-
tems. Such, then, is the modern urban community, the nation state, and the international system. Like
any complex adaptive system in the natural world, the agents that comprise world affairs are brought
together into systemic wholes that consist of patterned structures ever subject to transformation as a
result of feedback processes from their external environments or from internal stimuli that provoke the
agents to break with their established routines. There may have been long periods of stasis in history
where, relatively speaking, each period in the life of a human system was like the one before it, but for
a variety of reasons elaborated elsewhere, the present period is one of turbulence, of social systems
and their polities undergoing profound transformations that exhibit all the characteristics of complex
adaptive systems.

The four premises of complexity theory build upon this conception. They call attention to dimen-
sions of complex adaptive systems that both offer promising insights into world affairs and highlight
the difficulties of applying complexity theory to policy problems.

SELF-ORGANIZATION AND EMERGENT PROPERTIES

The parts or agents of a complex adaptive system, being related to each other sufficiently to form
recurrent patterns, do in fact self-organize their patterned behavior into an orderly whole!0 and, as they
do, they begin to acquire new attributes. The essential structures of the system remain intact even as
their emergent properties continue to accumulate and mature. Through time the new properties of the
system may obscure its original contours, but to treat these processes of emergence as forming a new
system is to fail to appreciate a prime dynamic of complexity, namely, the continuities embedded in
emergence. As one analyst puts it, the life of any system, «at all levels, is not one damn thing after
another, but the result of a common fundamental, internal dynamic!!». Thus, for example, the NATO
of 1996 is very different from the NATO of 1949 and doubtless will be very different from the NATO
of 2006, but its emergent properties have not transformed it into an entirely new organization. Rather,
its internal dynamic has allowed it to adapt to change even though it is still in fundamental respects the
North Atlantic Treaty Organization.

ADAPTATION AND CO-EVOLUTION

But there is no magic in the processes whereby systems self-organize and develop emergent prop-
erties. In the case of human systems, it is presumed they are composed of learning entities!2, with the
result that the dynamics of emergence are steered, so to speak, by a capacity for adaptation, by the abil-
ity of complex systems to keep their essential structures within acceptable limits (or, in the case of non-
human organisms, within physiological limits)!3. Human systems face challenges from within or with-
out, and the adaptive task is to maintain an acceptable balance between their internal needs and the
external demands!4. At the same time, in the process of changing as they adapt, systems co-evolve with
their environments. Neither can evolve in response to change without corresponding adjustments on
the part of the other. On the other hand, if a system is unable to adjust to its environment's evolution-
ary dynamics and thus fails to adapt, it collapses into the environment and becomes extinct. To return
to the NATO example, the Organization managed from its inception to co-evolve with the Cold War
and post-Cold War environments despite internal developments such as the 1967 defection of France
from the military command and external developments such as the demise of the Soviet Union and the
superpower rivalry. Indeed, as the environment evolved subsequent to the end of the Cold War, NATO
accepted France's decision to rejoin the military command in 1996. The adaptation of NATO stands in
sharp contrast to its Cold War rival, the Warsaw Pact. It could not co-evolve with the international
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environment and failed to adapt; in effect, it collapsed into the environment so fully that its recurrent
patterns are no longer discernible.

As the history of France in NATO suggests, the co-evolution of systems and their environments is
not a straight-line progression. As systems and their environments become ever more complex, feed-
back loops proliferate and nonlinear dynamics intensify, with the result that it is not necessarily evi-
dent how any system evolves from one stage to another. While «no one doubts that a nation-state is
more complex than a foraging band,» and while the evolution from the latter to the former may include
tribal, city-state, and other intermediate forms, the processes of evolution do not follow neat and log-
ical steps!s. Systems are unalike and thus subject to local variations as well as diverse trajectories
through time. Equally important, evolution may not occur continuously or evenly. Even the most com-
plex system can maintain long equilibrium before undergoing new adaptive transformations, or what
complexity theorists call «phase transitions.» Put differently, their progression through time can pass
through periods of stasis or extremely slow, infinitesimal changes before lurching into a phase transi-
tion, thereby tracing a temporal path referred to as «punctuated equilibriumy.

THE POWER OF SMALL EVENTS

It follows from the vulnerability of complex adaptive systems to punctuations of their equilibrium
and tumultuous phase transitions that small, seemingly minor events can give rise to large outcomes,
that systems are sensitive at any moment in time to the conditions prevailing at that moment and can
thus initiate processes of change that are substantial and dramatic. Examples of this so-called «butter-
fly effect» abound. Perhaps the most obvious concerns the way in which an assassination in 1914 trig-
gered the onset of World War I, but numerous other, more recent illustrations can readily be cited. It is
not difficult to reason, for instance, that the end of the Cold War began with the election of a Polish
Pope more than a decade earlier, just as the release of Nelson Mandela from prison was arguably (and
in retrospect) an event that triggered the end of apartheid in South Africal®.

SENSITIVITY TO INITIAL CONDITIONS

Closely related to the power of small events is the premise that even the slightest change in initial
conditions can lead to very different outcomes for a complex adaptive system. This premise can be
readily grasped in the case of human systems when it is appreciated that the processes of emergence
pass through a number of irreversible choice points that lead down diverse paths and, thus, to diverse
outcomes. This is not to imply, however, that changes in initial conditions necessarily result in unwant-
ed outcomes. As the foregoing examples demonstrate, the power of an altered initial condition can lead
to desirable as well as noxious results, an insight that highlights the wisdom of paying close attention
to detail in the policy-making process.

THE LIMITS OF COMPLEXITY THEORY

Can complexity theory anticipate precisely how a complex adaptive system in world affairs will
organize itself and what trajectory its emergence will follow? Can the theory trace exactly how the sys-
tem will adapt or how it and its environment will co-evolve? Can the theory specify what initial con-
ditions will lead to what large outcomes? No, it cannot perform any of these tasks. Indeed, it cannot
even anticipate whether a large outcome will occur or, if it does, the range within which it might fall.
Through computer simulations, for example, it has been shown that even the slightest change in an ini-
tial condition can result in an enormous deviation from what would have been the outcome in the
absence of the change. Two simulations of the solar system are illustrative:

Both simulations used the same mathematical model on the same computer. Both sought to predict
the position of the planets some 850,000,000 years in the future. The first and second simulation dif-
fered only in that the second simulation moved the starting position of each planet 0.5 millimeters.
With such a small change in the initial conditions, [it is reasonable] to expect that the simulations
would yield almost identical outcomes.

For all but one of the planets this is exactly what happened. Pluto, however, responded differently.
The position of Pluto in the second simulation differed from its position in the first by 4 billion miles.
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Pluto's resting position is, in this mathematical model, extremely sensitive to the initial conditions!?.

Applying these results metaphorically to the global system of concern here, it could well be pre-
sumed that the Pluto outcome is the prototype in world politics, that numerous communities and soci-
eties could deviate often from their expected trajectories by the political equivalent of 4 billion miles.
The variables comprising human systems at all levels of organizations are so multitudinous, and so
susceptible to wide variations when their values shift, that anticipating the movement of planets
through space is easy compared to charting the evolution of human systems through time.

In short, there are strict limits within which theorizing based on the premises of complexity theory
must be confined. It cannot presently-and is unlikely ever to-provide a method for predicting particu-
lar events and specifying the exact shape and nature of developments in the future. As one observer
notes, it is a theory «meant for thought experiments rather than for emulation of real systems!8y.

Consequently, it is when our panacean impulses turn us toward complexity theory for guidance in
the framing of exact predictions that the policy payoffs are least likely to occur and our disillusionment
is most likely to intensify. For the strides that complexity theorists have made with their mathematical
models and computer simulations are still a long way from amounting to a science that can be relied
upon for precision in charting the course of human affairs that lies ahead. Although their work has
demonstrated the existence of an underlying order, it has also called attention to a variety of ways in
which the complexity of that order can collapse into pervasive disorder. Put differently, while human
affairs have both linear and nonlinear dimensions, and while there is a range of conditions in which
the latter dimensions are inoperative or «well behaved!%», it is not known when or where the nonlin-
ear dimensions will appear and trigger inexplicable feedback mechanisms. Such unknowns lead com-
plexity theorists to be as interested in patterns of disorder as those of order, an orientation that is quite
contrary to the concerns of policy makers.

THEORIZING WITHIN THE LIMITS

To acknowledge the limits of complexity theory, however, is not to assert that it is of no value for
policy makers and academics charged with comprehending world affairs. Far from it: if the search for
panaceas is abandoned and replaced with a nuanced approach, it quickly becomes clear that the under-
lying premises of complexity theory have a great deal to offer as a perspective or world view with
which to assess and anticipate the course of events. Perhaps most notably, they challenge prevailing
assumptions in both the academic and policy-making communities that political, economic, and social
relationships adhere to patterns traced by linear regressions. Complexity theory asserts that it is not the
case, as all too many officials and analysts presume, that «we can get a value for the whole by adding
up the values of its parts2%». In the words of one analyst,

Look out the nearest window. Is there any straight line out there that wasn't man-made? I've been
asking the same question of student and professional groups for several years now, and the most com-
mon answer is a grin. Occasionally a philosophical person will comment that even the lines that look
like straight lines are not straight lines if we look at them through a microscope. But even if we ignore
that level of analysis, we are still stuck with the inevitable observation that natural structures are, at
their core, nonlinear. If [this] is true, why do social scientists insist on describing human events as if
all the rules that make those events occur are based on straight lines2!?

A complexity perspective acknowledges the nonlinearity of both natural and human systems. It
posits human systems as constantly learning, reacting, adapting, and changing even as they persist, as
sustaining continuity and change simultaneously. It is a perspective that embraces non-equilibrium
existence. Stated more generally, it is a mental set, a cast of mind that does not specify particular out-
comes or solutions but that offers guidelines and lever points that analysts and policy makers alike can
employ to more clearly assess the specific problems they seek to comprehend or resolve. Furthermore,
the complexity perspective does not neglect the role of history even though it rejects the notion that a
single cause has a single effect. Rather, focusing as it does on initial conditions and the paths that they
chart for systems, complexity treats the historical context of situations as crucial to comprehension.

The first obstacle to adopting a complexity perspective is to recognize that inevitably we operate
with some kind of theory. It is sheer myth to believe that we need merely observe the circumstances
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of a situation in order to understand them. Facts do not speak for themselves; observers give them
voice by sorting out those that are relevant from those that are irrelevant and, in so doing, they bring
a theoretical perspective to bear. Whether it be realism, liberalism, or pragmatism, analysts and policy
makers alike must have some theoretical orientation if they are to know anything. Theory provides
guidelines; it sensitizes observers to alternative possibilities; it highlights where levers might be pulled
and influence wielded; it links ends to means and strategies to resources; and perhaps most of all, it
infuses context and pattern into a welter of seemingly disarrayed and unrelated phenomena.

It follows that the inability of complexity theory to make specific predictions is not a serious draw-
back. Understanding and not prediction is the task of theory. It provides a basis for grasping and antic-
ipating the general patterns within which specific events occur. The weather offers a good example. It
cannot be precisely predicted at any moment in time, but there are building blocks-fronts, highs and
lows, jet streams, and so on-and our overall understanding of changes in weather has been much
advanced by theory based on these building blocks....We understand the larger patterns and (many of)
their causes, though the detailed trajectory through the space of weather possibilities is perpetually
novel. As a result, we can do far better than the old standby: predict that «tomorrow's weather will be
like today's» and you stand a 60 percent probability of being correct. A relevant theory for [complex
adaptive systems] should do at least as well22,

Given the necessity of proceeding from a theoretical standpoint, it ought not be difficult to adopt a
complexity perspective. Indeed, most of us have in subtle ways already done so. Even if political ana-
lysts are not-as I am not-tooled up in computer science and mathematics, the premises of complexity
theory and the strides in comprehension they have facilitated are not difficult to grasp. Despite our con-
ceptual insufficiencies, we are not helpless in the face of mounting complexity. Indeed, as the conse-
quences of turbulent change have become more pervasive, so have observers of the global scene
become increasingly wiser about the ways of the world and, to a large degree, we have become, each
of us in our own way, complexity theorists. Not only are we getting accustomed to a fragmegrative
world view that accepts contradictions, anomalies, and dialectic processes, but we have also learned
that situations are multiply caused, that unintended consequences can accompany those that are intend-
ed, that seemingly stable situations can topple under the weight of cumulated grievances, that some sit-
uations are ripe for accidents waiting to happen, that expectations can be self-fulfilling, that organiza-
tional decisions are driven as much by informal as formal rules, that feedback loops can redirect the
course of events, and so on through an extensive list of understandings that appear so commonplace
as to obscure their origins in the social sciences only a few decades ago?3. Indeed, we now take for
granted that learning occurs in social systems, that systems in crisis are vulnerable to sharp turns of
directions precipitated by seemingly trivial incidents, that the difference between times one and two in
any situation can often be ascribed to adaptive processes, that the surface appearance of societal tran-
quillity can mask underlying problems, and that «other things being equal» can be a treacherous phrase
if it encourages us to ignore glaring exceptions. In short, we now know that history is not one damn
thing after another so much as it is many damn things simultaneously.

And if we ever slip in our understanding of these subtle lessons, if we ever unknowingly revert to
simplistic formulations, complexity theory serves to remind us there are no panaceas. It tells us that
there are limits to how much we can comprehend of the complexity that pervades world affairs, that
we have to learn to become comfortable living and acting under conditions of uncertainty.

The relevance of this accumulated wisdom-this implicit complexity perspective-can be readily
illustrated. It enables us to grasp how an accidental drowning in Hong Kong intensified demonstrations
against China, how the opening of a tunnel in Jerusalem could give rise to a major conflagration, how
the death of four young girls can foster a «dark and brooding» mood in Brussels, how an «October sur-
prise» might impact strongly on an American presidential election, or how social security funds will
be exhausted early in the next century unless corrective policies are adopted-to cite three recent events
and two long-standing maxims24. We know, too that while the social security example is different from
the others-in that it is founded on a linear projection of demographic change while the other examples
involve nonlinear feedback loops-the world is comprised of linear as well as nonlinear dynamics and
that this distinction is central to the kind of analysis we undertake.
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In other words, while it is understandable that we are vulnerable to the appeal of panaceas, this need not
be the case. Our analytic capacities and concepts are not so far removed from complexity theorists that we
need be in awe of their accomplishments or be ready to emulate their methods. Few of us have the skills or
resources to undertake sophisticated computer simulations-and that may even be an advantage, as greater
technical skills might lead us to dismiss complexity theory as inapplicable-but as a philosophical perspec-
tive complexity theory is not out of our reach. None of its premises and concepts are alien to our analytic
habits. They sum to a perspective that is consistent with our own and with the transformations that appear
to be taking the world into unfamiliar realms. Hence, through its explication, the complexity perspective can
serve as a guide both to comprehending a fragmegrated world and theorizing within its limits.
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Alvin M. Saperstein
COMPLEXITY, CHAOS, AND NATIONAL SECURITY POLICY:

METAPHORS OR TOOLS?

INTRODUCTION

Interactions between traditional nation-states, including the extreme interaction of war, can be
likened to the interaction between microscopic bodies in physics. Relatively few variables are required
to describe the process; the course of events is basically predictable-between occasional major, contin-
gency-based, bifurcations (e.g., the outcomes of specific battles or collisions). Subnational wars-eth-
nic or tribal conflicts, guerrilla insurgencies-would then have to be likened to the interactions of meso-
physics: fluctuations away from the mean become at least as important as the mean. The descriptive
words usually resorted to are chaos, complexity, non-predictability, etc.

In the modern era, the actual and potential destructiveness of inter-nation war has tended to stabi-
lize S.U. (Soviet Union)-U.S. type conflicts-with their nuclear weapon implications. This has allowed
the realm of ethnic type war possibilities to grow and with it the attention of policy makers, scholars,
and soldiers to the concepts of chaos and complexity-the theme of this conference.

That the paradigm of chaos was intimately associated with battle was certainly well known to von
Clausewitz and the earlier Greek military historians. Many of the people at this conference, whose
writings I have read with pleasure and profit (Beyerchen 1992, Lane and Maxfield 1996, Mann 1992,
Mazarr 1994, Rosenau 1996, Rinaldi 1995, Schmitt 1995), have made amply clear the usefulness of
the complexity concept in describing international security strategy!. But do we gain anything from the
visits of the soldier and statesman to the academy of the mathematician and physicist, besides some
new, exotic descriptive metaphors (e.g., «strange attractor,» «self-organizing criticality»)?

Do we gain any useful policy making and/or strategic tools as a result of the concordance of the
new metaphors, derived from the physical sciences, with the long recognized chaotic-complex aspects
of war and national security in a competitive anarchic world2? Has anything been gained by the trans-
fer of the growing popularity of these paradigms from «hard» to «soft» scientists or the recognition of
the growing prevalence of these «fads» by the military and political elites? A new set of metaphors to
describe a world does not imply new or different behaviors of that world-we must be very careful not
to confuse changes in an intellectual outlook with changes in world events or patterns which we hope
to understand and master.

The role of the policy maker, whether in a domestic or an international system, is to master the sys-
tem: to be able to take actions now which will lead to desirable events, or avoid undesirable events, in
the future. Thus he/she must be able to predict the outcome of current activities: if I do A, A' will result;
if I do B, B' will result, etc. Prediction is the transfer of knowledge of a system from its present to its
future. The ability to make such transfers is usually based upon an understanding of the system-unless
recourse is made to auguries or direct communications from a transcendental power. Excluding the roles
of divination or divinity, we must help the rational policy maker to understand in order to master.

It is clear that the set of metaphors which underline our thoughts and discussions about the politi-
cal world determine our responses to matters of war and peace3. Action often follows theory. (But pure-
ly pragmatic responses-not the best, but adequate-are often resorted to by some societies with some
success. Non-theoretical societies do survive, sometimes.) Moreover, we also recognize that our
metaphors may also shape that political world4. The «field of endeavor,» within which we are trying
to find appropriate responses, is not itself fixed apriori; its contours may be molded by our metaphors;
the topographic maps relied upon by the competing forces may be altered by the plans and actions of
these forces. Hence policy and response are easier and more effective, the more appropriate the avail-
able metaphors.

It should also be clear that the new metaphors will be helpful in educating that majority of citizens,
soldiers, and statesmen which have not experienced chaos and complexity due to the apparent simplici-
ty of the bi-polar world view of the last half-century. It may be easier to have university freshman and
military cadets read modern works on complexity and chaos (e.g., Gleick 1987, Waldrop 1992) than have
them study Thucydides or von Clausewitz. Metaphors also determine the social acceptability of present-
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ing ideas publicly, thus subjecting them to criticism and possible action. For example, without the intel-
lectual possibility of the dissolution of nations, i.e., complexity, few conceived of (and thus planned for)
the end of the Soviet Union (and even fewer for that of its Cold War partner, the U.S.). The new intellec-
tual paradigms should focus attention on the underlying world political realities-chaos and complexities
which have always been there, sometimes obscured to many, but always recognized by some.

It is important to recognize that our metaphors, just as our goals, the «fields of competition and
endeavor,» and the events themselves, are constantly changing as a result of our formulating ideas,
exploring our world, and attempting to control events and reach goals. We must be careful not to imbed
our ideas and «world-pictures» in stone since the stone of the world is often brittle and ruptures cata-
strophically, or flows and deforms like lava. «He that will not apply new remedies must expect new
evils, for time is the greatest innovator». (Philosopher-statesman Francis Bacon, 17th century).

METAPHORS-OLD AND NEW

There are two major classes of metaphors, with roots in the history of physics, that are appropriate
to this conference on global politics and national security: The Newtonian view is that of a fixed set of
elements. They interact, linearly or non-linearly, in a fixed universe. Depending upon the issue under
discussion, these elements (and their interactions) may be: nations interacting with each other (via war,
negotiation, trade, cultural or terrorist exchange,...) in a world system; economic, bureaucratic, class,...
groups «pressuring» each other within a given nation; military divisions, regiments, battalions <...>
engaged with each other in battle or along a front; etc. The strengths of the individual elements and of
their interactions may wax or wane, their «location» in the «field of endeavor» may change with time,
but their continued existence, as well as that of the system of which they are elements, is taken for grant-
ed. (In the wars of kings, it was usually assumed that the opposing king would still be there «after-
wards,» just somewhat diminished.) This Newtonian paradigm of sovereign nations has been the usual
framework for discussions of international security during much of the past few centuries>.

In the currently fashionable Prigoginean® (Prigogene and Stenger 1984) paradigm («self-organiz-
ing criticality»=SOC), elements and their interactions come into and go out of existence as part of the
ongoing process; the field of endeavor may change in size, structure, and constituents with time. Thus
states, armies, military and civilian units, may be born, grow, thrive, decay, die and disappear, as part
of the process which also creates, distorts, and dissolves, the structures of which they are-if perhaps
only temporarily-parts and foundations’. States may be created out of, or dispersed back into, smaller
groups of people as a result of war or other interactions between other states or people groupingss.
«Official» or «unofficial» military units form or dissolve as a result of anticipated or actual conflict
between existing, nascent, or hopeful nations®. Economic, political, or other classes, come and go
through turmoil engendered by other groupings in the system of nation or nations!0. In sum, the sys-
tem determines its apparent elements rather than conversely!!.

The changing of the elements, their interactions, and the overall structure may occur at vastly dif-
ferent time scales. Consequently, there may be intervals of time in which the system seems to consist
of fixed elements interacting with each other under fixed rules, i.e., a Newtonian description may pro-
vide a good approximation for some epochs. Conversely, a Newtonian system of small enough ele-
ments may provide the conceptual foundation for a Prigoginean system of larger elements: the shift-
ing elements of the latter may «actually» consist of varying combinations of the fixed elements of the
former. For example, guerrilla bands, regiments, tribes, nations, states, are all different time-varying
combinations of people; the underlying Newtonian system would be the multi-billion member set of
the world's population. (And, of course, each person is a shifting combination of biological cells. And,
each cell is a shifting sets of molecules. And so forth.)

Both of these paradigms can be taken with either a stochastic or a deterministic view. In a stochas-
tic model there are no rules connecting the state of the system at one instant of time deterministically
to its state at a following instant. Only probabilities connect the two. Within a stochastic Newtonian
model, interactions between elements can be likened to the random collisions of molecules. Policy can
be framed by comparing the relative probabilities of the outcomes of different policy-choice-paths and
maximizing expectation values. Combining the stochastic and Prigoginean metaphors, security inter-
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actions would be modeled by «collisions» between elements which may or may not exist. Without
resorting to the full apparatus of quantum field theory, there is no obvious simple means of rationally
dealing with such models, and so they will be avoided in this paper.

Deterministic systems have rules, which may be ascertained, which uniquely connect neighboring
time states of the system (Fig. 1a). In Newtonian systems, these rules would govern the interactions
between the permanent elements. Within the Prigoginean paradigm, the rules would also govern the
creation and dissolution of these, now perhaps impermanent, elements. Most people act, and have
acted historically, as if there are «rules of human behavior». Hence I will stick to deterministic para-
digms.

It is important to stress that determinism does not imply
predictability. Prediction implies connections of necessity
(not of probability!) between non-perfectly well-defined
states of the system separated by finite time intervals. In
order to rationally predict future behaviors of a system, we
must know its present state. If the future knowledge so
obtained is roughly comparable in quality to the present
knowledge, the prediction is successful. But present knowl-
edge is never perfect. There are always measurement errors
in any determination of the present state. The resultant non-
perfectly well-defined present state encompasses a number
of possible starting states. The rules determining future states
must be applied to each of these starting states. Thus, given
any deterministic model, implicit or explicit, upon which
predictions are to be based, a range of «paths into the future»
are possible (see Fig. 1b,1c¢). Furthermore, any such model
depends upon parameters obtained from necessarily imperfect observations. Hence even a perfectly
determined initial state of the system allows a range of future outcomes in any reasonable predictive
modeling.

The result of these two imperfections of observation is that any set of rationally ascertained system
rules, which transfer realistically obtained present knowledge of the system into the future, will result
in a range of possible outcomes-a range of uncertainty. If this future range of uncertainty is large com-
pared to the range of present knowledge, the quality of prediction is impaired. If this future range cov-
ers all possible outcomes of the system (Fig. 1c), no knowledge of the future is possible-prediction
(and hence rational policy making) is impossible.

If the rules governing the system are «linear!2y, the range of future outcomes is always comparable
to the range of input uncertainties (Fig. 1b): prediction is possible, and therefore useful to the policy
maker. If the system rules are non-linear!3 (as are most systems involving competing human beings,
wherein the policy of one party must not only include the desired goals of each party but also the
response of the other parties' progress toward those goals!4), the system may display extreme sensitivi-
ty to small changes in input or system parameters (Fig. 1c). This behavior, called «chaos,» (see, e.g.,
Schuster 1988) makes prediction-and hence control of future behavior of the system-difficult or impos-
sible. However, it may be possible to predict whether or not a system will display chaotic behavior. This
possibility, as shown in the following section, allows the policy maker to avoid dangerous behavior.
Hence the ability to predict unpredictability is a very useful tool in policy making (Saperstein 1986).

CRISIS INSTABILITY AND CHAOS

In pre-WWI Europe, the assassination of two people in the Balkans was enough to ignite a carnage
that swept all of the continent and involved all other continents, left millions dead, vast territories des-
olate, wiped out existing nations and governments, and created new ones. In post WWII Europe, the
murder of hundreds, or perhaps thousands, in these same Balkans left most of the rest of the world
untouched-except perhaps in their consciences and charitable purses. In the first case, a very small
change in the system parameters led to major transformations of the system-the definition of «chaos»
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if the system were a mathematical/physical system. In the second case, the disturbances effectively
damped out as they propagated through the system-the sign of a stable mathematical/physical system.
The political scientists have coined the phrase «crisis instability» to describe the first case-extreme
sensitivity of the world political system to minor perturbations (see, e.g., Saperstein 1994). In the sec-
ond case, the world system was «crisis stable». The same world system can manifest crisis instability
at some places during some epochs, while displaying crisis stability elsewhere or at other times.

Physical systems, e.g., a moving fluid, can also display chaos (i.e., turbulence) in some circum-
stances and stability (i.e., smoothly varied, ordered, laminar flow) in others. Mathematical metaphors
for these physical systems must be able to manifest both

chaos, stability, and the transition between the two, if they are — T
to be a reasonable representation of the physical reality. ﬁ

Furthermore, if it is to be useful, the mathematical model must
be able to predict the circumstances under which the system ‘-___—————"‘"
will switch from stability to chaos. For example, the airflow

over a given wing design will be laminar for air velocities FeBtLaminar Flgw

whose Reynolds's number!5 is below some critical value (Fig.

2). For larger flow velocities, the flow becomes turbulent, dis- —
sipating energy in an uneconomical manner and making con-

— T 0T e
trol of the total aircraft more difficult and perhaps dangerous. \%
The ability to predict the critical Reynolds number, and its O
variation with changes in aircraft design, is very important for

the aircraft designer who wishes to avoid having to find out

that his aircraft is unstable via the sacrifice of test pilots or pas- Riafig Turbtlant Flowe

sengers. Flg. 2
Analogously, if it were reasonable to mathematically

model the world system of nations, a chaotic mathematical e

system would be a good metaphor for a crisis-unstable world. e T
Being able to predict the critical «Reynolds number» for such o e ?
a world model would be very important for the policy maker 7 |% / SN N f 5,
whose goal was to avoid crisis unstable conditions with their < o ‘.)f" 2 \\:\ s sf_m,, '
concomitant high probabilities for the outbreak of war ,’hj‘{ - w‘% l{
(Saperstein  1984)16. (In the modern political/weapons-of A Y
mass-destruction world, there are no «test pilots» and we are &'/// N
all potentially sacrificial passengers.) /- “\

In a Newtonian world paradigm (or in a Newtonian i \
approximation to a Prigoginean world view), the notion of = 35

Flg.3

national security-and the goals of the corresponding policy
makers-are fairly straightforward. Policy must be framed so as to either avoid war or to reap the ben-
efits of winning a war (whose win can be «guaranteed» with associated costs less than expected gains).
In either case, the prime goal is to maintain control of the future, to retain predictability and hence
avoid crisis instability. Given a reasonable mathematical model of the system for which policy is being
made, it can be used to explore for system characteristics which allow transition to chaos. The policy-
maker must then studiously avoid the corresponding behaviors or conditions.

An example of interest to the strategist of bipolar nuclear arms races (in the context of the S.U. -
U.S. Cold War) is the modeling of the Strategic Defense Initiative, the proposal during the Reagan
Presidency to deploy a massive system of ground-based and space-based defenses against strategic-
ranged ballistic nuclear missiles. The model (Saperstein and Kress 1988) presumed that each of the
two antagonists would deploy similar offensive and defensive systems against the other (Fig. 3). The
deployment numbers would be determined in response to the opponent's deployed weapons numbers;
the result is a non-linear interactive system whose stability can be investigated by conventional means:
introduce a small disturbance into the system and compute how it grows. As expected, there are start-
ing configuration numbers (of offensive and defensive missiles) for which the perturbations remain
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small, others for which they grow greatly and rapidly (Fig. 4).

The latter configurations are the crisis-unstable systems

which are to be avoided by the relevant strategic planners!’.
The same paradigm has been used to explore questions of

more academic interest. Using a non-linear Richardson!®
model of the arms race between competing nations, a compar-

ison (Saperstein 1991) was made of the stability region of,
three-nation systems (Fig.5a) with that of two-nation systemsg
(Fig.5b). The former was found to be smaller than the latter,:
indicating that it is more difficult to stabilize a tri-polar world
than a bi-polar world, a conclusion which has also been
drawn by many «conventional» non-mathematical political
scientists. Another concordance between the results of math-
ematical modeling of international systems and conventional
analysis has been that a system of democratic states is less
likely to have wars than a system including oligarchic states.
The model conclusions (Saperstein 1992a) result from the
differing values of the Richardson-type parameters!® stem-
ming from democratic versus oligarchic societies. The differ-
ences arise since the (Newtonian) nation entities of the
Richardson model, and hence their interactions, result from
averages over a larger Newtonian model whose elements are
the nation's decision makers-citizens, politicians, officials-a
large class in the democratic state, a small group in the oli-
garchic state. In the latter case, the interaction parameters
resulting from the average are more likely to be large enough
to produce an unstable system. Finally, a comparative stabil-
ity analysis was made of systems of competing nations, each
looking out for its individual security, versus systems of
alliances, shifting so as to maintain a «balance of power»
(Saperstein 1992b). Again, the result-that it is easier to stabi-
lize a balance-of-power system-was expected from conven-
tional political analysis.

In all of the above cases, the chaos metaphor was used to
steer policy makers away from potentially dangerous crisis
instability situations-away from chaos. Alternatively, when
war and its associated chaos is unavoidable, there is the tradi-
tional approach to the chaos of battle, an approach used by
successful military planners whether or not they recognized
or used the chaos metaphor. Since small perturbations can
lead to largely different outcomes («For want of a nail, a shoe
was lost,... a kingdom was lost».) one appropriate response
(characteristic of the U.S. military since Grant) has been to
always deploy overwhelming forces, if they can be made
available. (Have more than enough horses, so that the loss of
a few would make no difference.) That is, the statistical fluc-
tuations which mimic chaos usually scale as the square-root
of N, the number of significant elements. For large enough N,

An
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the relative fluctuations are unimportant. An alternative to increasing the sizes of the force units avail-
able (the Newtonian elements of the system) is to increase the number of different types, their flexi-
bility and rapid adaptability to changes. Have horses, mules, people, jeeps, well trained and available
to carry out the required tasks. Better yet, have available alternative sets of tasks and immediate goals,
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which will lead to the final desired goal-if you can't take that
hill, take the other one. It is clear here that the new chaos
metaphor offers no new tools to the military planner though, e

as has been previously suggested, it may significantly aid the = ———="""" T
military educator.

NATIONAL SECURITY IN AN «SOC» WORLD

The goals of the national Security policy maker are not so
obvious in a Prigoginian («Self Organizing Criticality»)
world. Should policy be aimed at encouraging or discourag-
ing the creation of new nations, the breakup of the old?
Should new alliances, new armies, new bones of contention D
be anticipated? All of these are the possible system elements
and interactions (between the elements) which may arise and evolve via the life of the system. It is now
clear that all of these SOC possibilities must be anticipated as well as the vagaries of dealing with the
usual interactions between the Newtonian elements of long-lived nation's and alliances. For example,
should the «West» have encouraged the break-up of Yugoslavia? (There is a long history of eastern
European people living at peace with each other in strongly ruled, multinational, non-democratic
States.) Are we better off competing with oppressive but strong oligarchies or dealing with fragment-
ed-even worse, fractal-democracies20?

One of the prime reasons for our failure to successfully deal with Irag-a «sovereign» element in the
Newtonian system-is that we fear to deal with its possible break-up. Similarly, there were important
confusions in our society in anticipating and dealing with the break-up of the Soviet Union. Our poli-
cies towards China have also suffered from these confusions. In the Newtonian scheme-of-things,
nations are sovereign states and deal only with each others' sovereigns. «Infringing upon sovereignty»
is severely frowned upon. It is clear that we still speak to such a world, though we no longer live it.

It is not evident to me that a single metaphor/tool-like chaos-is available or useful to us in dealing
with a world system characterized by «complexity».

Instead of specific new tools, these metaphors can contribute to the development of the new atti-
tudes required for the more complex modern world. They can help sharpen minds dulled by a
Newtonian world view so as to be alert to all new possibilities. (It should be obvious that such alert-
ness and openness was always present in some outstanding historic leaders whose minds were, per-
haps, not so overburdened with Newtonian simplicities.) Above all, we have to be alert to (and be able
to respond to) the possibility of bifurcation?! (Fig.6a) of the existing system into very different possi-
ble worlds, containing new and different elements interacting in novel ways. Such bifurcations may
occur at national levels-where nations rise and fall, where they are of interest to the strategist, and at
local levels-of tactical interest, where military, governmental, or corporate units are created or
destroyed. Though these bifurcations are contingent, the probabilities of their occurrence, and their
outcomes, are not structureless; familiarity and insight into the fundamental aspects of the system can
lead to clues as to when the probabilities of such change are large, and when they are small.

Thus we shall need very flexible diplomats and soldiers at all levels22. (The metaphors of com-
plexity may be helpful in recruiting as well as in educating them.) They will have to be very knowl-
edgeable about past behavior of the system and its elements-as determining the chances for radical
transformation of the system. They will have to be open and adaptable to the new and novel which may
confront them - with or without rational anticipation23. Clearly, the new policy makers will have to be
thoroughly cognizant of the relevant elements of anthropology, sociology, and psychology, as well as
history. Knowledge of the functioning of existing governments, their departments or military units,
will not be sufficient, as these elements may be bubbling-up or dissolving into the inchoate foam of
people and groups below.

Not only are flexibility and imagination required for attaining one's ends in a complex system. The
ends themselves will often be shifting and/or unclear. In some cases it may be desirable to fragment
competing parties («divide and conquer»-e.g., the British role in India); in other cases to consolidate
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them (create alliances or nations-e.g., the creation of Yugoslavia?4). Of utmost importance is the recog-
nition that the policymaker can help direct these shifts, by influencing the elements at a lower level
than those of the system of interest; e.g., in a system of nations, it may be advisable to attempt to influ-
ence their individual citizens?5. So much for the sanctity of national sovereignty!

In mathematical terms, the usual way of seeking the «best» solution to a problem is to look for
some maximum value of a function-surface over the space of values pertinent to the problem (e.g.,
Axelrod and Bennett 1991). The highest maximum (or the lowest minimum) is the best solution-the
desired policy-and if the surface is known, that best solution can eventually be found. However, in a
«Self-Organizing Criticality» world, the act of moving over the surface in search of its maximum can
radically change the surface. It will thus act more as an elastic membrane than as a fixed-function sur-
face. Thus we may not be able to look for the «good strategy» in opposition to the «bad strategy» but
may have to settle for the «contextually appropriate strategy».

CONCLUSION: CHAOS AND COMPLEXITY- TOOL AND/OR METAPHOR?

It is clear that successful military and political policy makers have always entertained the potential-
ity of chaos and have sought the tools of redundancy and flexibility of resources to deal with that pos-
sibility. The only new tool to deal with chaos presented here is the engineering tool of attempting to
predict crisis instability and then avoid it or be prepared to live with it. Quantitative dynamical mod-
els of the system of interest may be useful in making such predictions. If they are inadequate or
unavailable, verbal models have a long history, and potentiality, of use.

If the leaders of the pre-WWI European states had recognized that the railroad schedule-dominated
mobilization of their troops was a source of great crisis instability (Tuchman 1962, van Creveld 1989),
perhaps they would have avoided starting-and being trapped by-the process. But this recognition would
have required that the chaos metaphor be more commonly found in the «intellectual air» of turn-of-the-
century Europe than was the case in that rapidly industrializing Newtonian-reductionist society.

Given a Newtonian paradigm, the policymaker strives to be efficient in reacting to a given «field
of endeavor»; chaos is to be avoided or dealt with by overwhelming force and/or redundant means of
force delivery. The present world seems to require a Prigoginean outlook: don't accept the battlefield
or the world system as a fixed given. The complexity, or adaptive self-organizing, metaphor should be
very useful for the necessary education, recruitment, planning, and thinking required to deal with and
survive our future. However, no obvious specific tool-like predicting crisis instability-comes to mind.
The metaphor require that one should always be contemplating the future. And, among these consid-
erations for the future, always include attempts to change the field of endeavor itself.

Hence, it may not be useful for the policymaker to always look for the uniquely «best solutiony. It
may be necessary to settle for a local temporary maximum-a good solution, rather than the best. In the
elastic fabric of our present and future world, the «perfect» is often the enemy of the «good».

When all is said and done, on a strategic level, the most useful aspect of the chaos and complexity
metaphors is to remind us and help us to avoid falling into chaos26.

END NOTES

1. «Complexity may be defined as the set of deterministic theories that do not necessarily lead to
long-term prediction....The numerical variables are still uniquely related to each other locally in space
and time. But...we cannot obtain the future values implied by the theory just as a result of compact,
well-defined manipulation of the present values....Complexity theories thus depend on the complete
'path' taken by the system between its beginning and end points....Every intermediate instant of time
may see the theoretical system diverted from the path it might have taken in the absence of perturba-
tions, which are always present....The system is extremely context-dependent». (Saperstein, 1995)

2. Contrary to popular wisdom, it may not be so bad to be prepared to fight the last war! Last wars
have always been chaotic and complex; it is only in the post World War II «cold war» that some seri-
ous stategists have believed in a non-complex world paradigm.

3. A «<non-appeasement» world view, stemming from the failure of appeasement towards Hitler, has
governed our post-WWII policies towards Stalin, Iraq, Bosnia...
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4. For example, the Wilsonian ethnic metaphor-that every ethnic nation should have it own state-
broke up the European multi-ethnic empires, leading (?) eventually to disasters like the Bosnian conflict.

5. «Do what you wish to your own people and your neighbors will not get involved». «Zaire Under
the Gun», New York Times, Nov. 3, 1996, p. E3.

6. I am indebted to John F. Schmitt (1995) for this characterization.

7. In a complex adaptive system, these «emergent properties» or «structures» are the result of con-
tingency, not determinism: you cannot predict when, or if, they will emerge, how long they will endure.

8. Zaire is a national state now-but for how long?

9. From whence did the Taliban militas come; will they last?

10. The Russian «Mafia» may be such an «emergent» «business classy.

11. In the perpetual intellectual dispute between «wholeness» and «reductionism» (the whole is differ-
ent from the sum of its parts vs the whole is equal to the sum of its parts), SOC is in the wholeness camp.

12. Changes in output are proportional to changes in input; equivalently, the output resulting from the
sum of two inputs is equal to the sum of the two outputs separately resulting from each of the two inputs.

13. Non-linearity implies that the anticipated response to a planned action modifies the plan.

14. As an example of non-linear behavior, consider a nation, pacific in intent, which only arms itself
in anticipation of possible attacks from its explicitly aggressive neighbor. It realizes that the neighbor-
ing nation will detect its arms buildup and respond with its own; in fact the neighbor might be inclined
to advance its presumably planned attack so as to come in ahead of the determinedly defensive arms
buildup. So, in anticipation of this response, the defensively oriented nation launches a supposedly pre-
emptive attack against the presumed aggressor!

15. A dimensionless system parameter which is determined by the characteristic size and flow
velocity as well as by the viscosity and density of the fluid and which determines the properties of the
fluid flow. When the Reynold number excedes the critical value (determined by the basic characteris-
tics of the system) the system becomes unstable to transition to a chaotic state.

16. Certainly, close thoughtful attention to the developed world's hungry reliance upon petroleum,
imported from regions controlled by closed oligarchies, should have raised the prospect of impending
crisis instability.

17. This warning of the possibility of a loss of predictability and control over an escalating arms
race came at a time when some optimistic Cold-War strategists were arguing for the practice of pre-
cise control over an upward spiraling MAD dance.

18. The usual linear Richardson model of a two-party arms race assumes that the rate of acquisi-
tion of arms, by each party, is proportional to («linear in») the existing stock of arms of its opponent
and to its own arms stocks. The non-linear model takes into account the possibility that the opponent's
stocks can become «saturated» and hence of diminished danger.

19. The coefficients of proportionality between the existing arms stocks and the acquisition rates for
new arms-hence a measure of the distrust and fear of the opponent and the confidence in one's own arms.

20. Czechoslovakia fragmented into the Czech Republic and Slovakia. Unfortunately for the peo-
ple of Bosnia, the different ethnic groups living there have fractal boundaries between them. In the for-
mer case, there are clearly two separate areas, separated by a reasonably «smooth» boundary; this is
not true in the latter case.

21. Bifurcation (Fig. 6a) represents a choosing (in the usual way) one of several possible futures
(which contingently become available), leading to the creation of sets of distinct plans-one for each
future. Chaos (Fig. 6b) implies that these different futures are interbraided. Hence plans must constant-
ly be mixed and revised.

22. In a chaotic situation, every element must be prepared to become a Clausewitzean «center of gravi-
ty» if the designated center is knocked out. The German tanks did so well early in WWII, against their tech-
nologically equal or superior opponents, because each one was equipped with radio and each understood
the goals and rationale of the original plans and so was able to take over and modify plans as necessary.

23. A good football team may have separate offensive and defensive squads, but each must be able
to fulfill the role of the other when circumstances (fumble, interception) so require-which is often. In
the military, it may be possible to make do with a previously designated and trained «peace-keeping
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quarterback» and a «peace-making quarterback», etc., each prepared to take over and lead a well
trained «general-purpose squad» for the appropriate purposes. We know and expect that ordinary mil-
itary units can carry out diverse tasks.

24. Note that the same «world system» sometimes finds it useful to consolidate, and sometimes
useful to fragment its previous consolidation, e.g., Yugoslavia.

25. Such influence has long been attempted, e.g., Voice of America, BBC Overseas Service, «hid-
den» subsidies to the political parties, labor unions, business enterprises, newspapers, radio, TV, etc.,
of other countries, and of course, propaganda to troops on and behind the front lines.

26. The author is greatly indebted to his colleague (and wife) Harriet for her careful reading of the
first draft leading to critical, insightful, and productive suggestions.
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Alan D. Beyerchen
CLAUSEWITZ, NONLINEARITY,

AND THE IMPORTANCE OF IMAGERY

One reason for historians to play a role in national security affairs is that the narrative understanding of
the past offers a reservoir of experience upon which to draw. This is, of course, common practice and com-
mon sense. In an era of significant transition such as the post-Cold War period in which we live, most peo-
ple rely on their sense of the past to orient themselves and gain a feel for the direction of developments.

Many respected commentators argue that today we are on the cusp of the demise of the nation-state
as the primary actor on the global political stage. The rival actors, according to Carl Builder and many
others, function at both larger and smaller scales of organization!. The European cliche says that
authority is leaking from the nation-state at both the top and bottom: the supra-national structure of the
European Union vies with sub-national levels of government and cross-national regions for the alle-
giance and energies of leaders and populations. On a global scale, national boundaries are overspread
by multinational corporations, transnational criminal organizations, non-governmental organizations
and religious authorities and sects. Meanwhile, ethnic groups, local organizations and neighborhoods
carve out increasingly defiant enclaves.

It seems to me, however, that entities at both larger and smaller geographical scales will continue to
have need of the nation-state, even as the number of perceived «nations» and constituted «states» mul-
tiplies. Some actors will want to retain it as a shield behind which to conduct their activities. Others will
depend upon it as a base of operations or as a source of resources upon which they will prey. Still oth-
ers will need it as a convenient target of their rhetoric in order to galvanize action among their follow-
ers. And some states with no national constituency and some nations with no state at their disposal will
continue to avail themselves of the symbols and practices of nation-states for decades to come in order
to legitimate their claims to existence. Prior to the demise of the nation-state those that exist are likely
to fragment and multiply, while maintaining the trappings of authority in an increasingly complex
«inter-national» arena. During this transition period, nearly as harrowing as the nuclear proliferation we
are facing is the national proliferation that will accompany it. Then will come the post-nation-state era.

Part of the historian's function is to explore the long-term view of the past in an effort to minimize
temporal myopia. The nation-state is not likely to last forever-nothing really does, because entities
either adapt to change and thus at some point become significantly different from their earlier incarna-
tions, or they fail to adapt and disappear (with or without trace). But the nation-state is also not likely
to evaporate in the next congressional budget cycle. After all, its demise or «withering away» has been
projected by one observer or another from the mid-nineteenth century onward. It will still be around
for a while.

CLAUSEWITZ AS THEORIST OF THE NATION-STATE AND OF WAR

The modern state has its roots in the secularizing tendencies of the late Renaissance and the onset
of early modern warfare in the seventeenth century. The modern nation-state came to prominence with
the French Revolution in the 1790's. Although not usually portrayed as such, an important theorist of
this form of government was Carl von Clausewitz, who understood the energy unleashed in the emo-
tional calls to arms of large portions of the male citizenry in Europe during the Revolutionary and
Napoleonic eras2.

Clausewitz realized that the radical transformation of the scale and nature of war in his lifetime was
due to a deeper phenomenon. This was the new participation of the citizenry as a whole in politics, a
participation that characterized the transition from the modern state to the modern nation-state.
Broadened political participation was at the heart of the French Revolution, Napoleon's successes, and
also-ultimately-the measures adopted by Napoleon's opponents in order to defeat the French.
Clausewitz understood political participation as stimulus for, exercise of, and constraint upon power.
He knew that neither the Revolution nor the reforms created to combat it could be rolled back for long,
because, as he wrote in his manuscript On War, «...once barriers-which in a sense consist only in man's
ignorance of what is possible-are torn down, they are not so easily set up again»3.

B2
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Thus the devolution of power-the democratic, egalitarian or fragmenting trends we have heard so
much about at this conference-are related to the development of the nation-state itself and the continua-
tion of broad trends that created the context for all Clausewitz's attention to the phenomena in and of war.

Clausewitz was also a theorist of war, which he perceived as a nonlinear phenomenon®. In order to
discuss his views let us start where he does, as a good theorist, with definitions. In his work On War,
Clausewitz first says that war is a «duel». This usually generates the image of two independent oppo-
nents crossing swords with one another or firing pistols at twenty paces. Actually this is too discrete
and linear an understanding. The word which is usually translated as duel is Zweikampf, which liter-
ally means «two-struggle». The image Clausewitz himself offers on the same page is in contrast quite
nonlinear: two wrestlers struggling with one another. The (presumably Greco-Roman and not WWF)
wrestlers interact, generating positions and shapes that neither could possibly create alone.

Clausewitz also holds that war is the «continuation of policy» by other means. The conventional
approach to this definition envisions a compartmentalization of politics (Politik, which also connotes
policies) and war in a linear sequence-first comes politics/policies, then war, then politics/policies again
to make and maintain peace. Furthermore, these interpretations hold that Politik drives war, but not vice
versa. Actually the German word we translate as «continuation» (Fortsetzung) means literally a «setting-
forthy. This term does not require a sense of leaving something behind in the process; only our linear pre-
conceptions lead us to imagine a norm in which the conduct of war is insulated from its context. A dif-
ferent approach emphasizes that Clausewitz believes war is not linear: war is a subset of the political con-
text, and, furthermore, politics and military action interact in a complex, continual feedback process. As
is the act of going to war in the first place, every act in war is the «setting forth» of politics/policies.

Furthermore, the conduct of any war affects its character. How else could Clausewitz have con-
ceived the relationship between war and Politik, given his understanding of the new relationships cre-
ated by the nation-state? New tactics and technologies affect the way a war is fought. But consider also
the ways in which the Prussian state was forced to undertake deep political and social reform in order
to respond to the changed demands of the battlefields of the time, and the ways in which those reforms
affected the structure and combat characteristics of the Prussian armies in the field. Experience told
Clausewitz that the conduct of war affects its political context, which responds with changed parame-
ters and goals that alter the conduct of war, which affects the political context anew, and so forth.

Finally, Clausewitz claims that war is a «remarkable trinity» composed of the primordial passions
of the people, the rational policies of the state, and the combination of incidents in battle (good luck
or bad luck, the genius of the army commander, accidents with great consequence, etc.). Theory, he
says, should be treated as if it were an object suspended among these three points of attraction. Many
commentators have taken Clausewitz to mean that war should be treated in linear fashion in the form
of a triangle, with lines bisecting each angle to create a static intersection point at which theory resides.
But actually, the word translated as «suspended» (schwebend) connotes a hovering or a floating about.
The physics demonstration of a pendulum tracing out a highly complex and irreproducible trajectory
among three magnets is exactly what Clausewitz had in mind. And it is the quintessential demonstra-
tion of a nonlinear system highly sensitive to the initial conditions under which it operates.

Every war involves inherent nonlinearities that pose problems for prediction, and Clausewitz talks
about three broad categories of nonlinear factors that make for unpredictability in war. The first is
interaction between animate entities that act, react and even preempt. This is not a simple binary oppo-
sition, for to Clausewitz much of what matters takes place in the spaces between and around the inter-
acting entities (hence the image of the wrestlers or magnetic fields). His attention is always drawn to
where boundaries are complex rather than simple.

The second source of unpredictability is what Clausewitz chooses to label «friction». We must keep
in mind that this was a term taken from the research forefront of his own day, a high-tech notion from
the emerging science of thermodynamics. Clausewitz had in mind that wars are dissipative systems,
which in the real world (as opposed to that of pure theory) always suck in and consume people and
other limited resources. In another sense he meant with this term the amplification of a microcause to
a macro-consequence, in a kind of cascade of things gone wrong. This is his more interesting version
of the adage that «for want of a nail the shoe was lost, for want of a shoe, ..»5.
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Clausewitz also regards chance as one of the sources of unpredictability in war. He nowhere offers
a concise definition of chance, but it seems to me that he addresses three forms of chance in On War.
The first is stochastic phenomena, because Clausewitz repeatedly emphasizes that there are no firm
boundaries that isolate war from its political context. Another is the amplification of undetectable
microcauses, which ties chance and friction together in the inevitable confusion of war. And a third is
the set of analytical blinders we unavoidably wear in real life, blinders that make us slice up the uni-
verse in manageable pieces and then perceive as chance the intersections of some of those slices.

None of this means that linearity cannot ever be achieved in war, but it does indicate that linear,
predictable relationships are hard to come by. They are also always attained at some significant cost.
More importantly, our search for and reliance upon proportional and additive relationships creates a
set of those analytical blinders that constitutes a potential weakness available to our opponents. The
purpose of any theory of war for Clausewitz is to explore the entire range of possibilities, including
counterfactuals in the sense that physicists understand them. It is not to generate a preconceived set of
stable relationships, a checklist of laws valid upon any occasion, «since no prescriptive formulation
universal enough to deserve the name of law can be applied to the constant change and diversity of the
phenomena of war»®. Instead, theory should be guided by knowledge of past human experience and
the best current scientific understanding of reality and natural constraints. According to Clausewitz,
history must inform theory and serve to educate the commander. Only in this way can the nonlinear
nature of war be understood adequately. This is the import of the images Clausewitz uses so astutely.

ABOUT NONLINEARITY AND IMAGERY

Why harp on nonlinearity, much less imagery? Why do they matter? Let us start with nonlinearity.

One reason for emphasizing nonlinearity is that it constitutes the well-established mathematical
property underlying and making coherent all the faddish-sounding new sciences: deterministic
chaos, fractals, self-organizing systems far from thermodynamic equilibrium, complexity and com-
plex adaptive systems, self-organizing criticality, cellular automata, solitons, and so forth. It was in
various ways sensed by the ancient Greeks. Newton understood it, although the great French math-
ematicians of the eighteenth century linearized Newton as they popularized his ideas-much of what
we decry as «Newtonian thinking» would actually be better ascribed to Laplace. Clausewitz recog-
nized its importance as an alternative to Laplacian precepts, perhaps because he had such great
antipathy toward those things that were French. Yet no one before the late twentieth century could
solve the interesting problems posed by many nonlinear equations. There are no analytical tech-
niques that work well, and numerical methods were just too cumbersome and time-consuming. Most
scientists just bracketed out the nonlinear elements of their equations and went with the idealized
linear approximation. Now computers allow us to go after formerly intractable problems by pursu-
ing numerical solutions’.

The connotations of linearity still drive a great deal of our thinking, especially in mechanics and
the many social scientific disciplines that implicitly try to copy the success of mechanics. Linearity
offers structural stability and emphasis on equilibrium. It legitimates simple extrapolations of known
developments, scaling and compartmentalization. It promises prediction and thus control-very power-
ful attractions indeed. But linear systems are often restrictive, narrow and brittle. They are seldom very
adaptive under significant changes in their environment (as Clausewitz clearly understood).
Bureaucracy is the quintessential linearization technique in social affairs.

The connotations of nonlinearity comprise a mix of threat and opportunity. Nonlinearity can gen-
erate instabilities, discontinuities, synergisms and unpredictability. But it also places a premium on
flexibility, adaptability, dynamic change, innovation, and responsiveness. This is why there seems to
be serious metaphorical value in the images and ideas emanating from the new sciences.

Murray Gell-Mann, James Rosenau, and others caution wisely against expecting too much, too
soon from the new sciences and stress the informed use of metaphor for now. I could not agree more.
But if this sentiment implies that metaphors are merely poor substitutes for adequate models, then I
could not disagree more. Metaphors are extremely powerful in their own right and should not be treat-
ed simply as tokens along a tollway toward models.

BY
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What is metaphor? Is it only a stylistic flourish, as most of us think who encountered metaphors
primarily in literature classes in school? No, metaphor is much more significant, as philosophers and
linguists are beginning to demonstrate more and more convincingly.

A metaphor is usually a statement that is paradoxical. It is literally false according to the rules of
abstract rationality (i.e., logic, truth tables), but is true according to the rules of imaginative rationali-
ty (i.e., art). Metaphor constitutes a ubiquitous, irreducibly complex aspect of any natural language. It
is an essential «AS» gate in our cognitive processing. It is a crucial way we understand one thing as
another.

Metaphors are embedded throughout our speech patterns (including the word «embedded» here).
They are jarring when new, but often we use «dead» metaphors or cliches such as the wings of a build-
ing, the branches of science, weighing our options, or sitting at the foot of a mountain. Each such
«gate» is much more than a word. Contemporary researchers tell us that metaphors are indicators of
networks of meanings and entailments that dilate or constrain both our perceptions and our concep-
tions.8 It is furthermore possible to extend this understanding to visual and other metaphors such as
the Mandelbrot set that enlivens our program cover at this conference.

The importance of metaphor has long been understood. Aristotle wrote, «The greatest thing, by far,
is to be a master of metaphor. It is the one thing that cannot be learned; and it is also a sign of geniusy.
He contended that it is so indicative of power that is it not appropriate for slaves to use it. Hobbes took
a related but different tack. For him, metaphors were dangerous not due to their power, but their ten-
dency to confuse us as «senseless and ambiguous words». He distrusted reasoning with metaphors as
«wandering amongst innumerable absurdities». But this was the same Hobbes who also wrote: « Why
may we not say that all Automata...have and artificial life? For what is the Heart, but a Spring; and the
Nerves, but so many Strings; and the Joynts, but so many Wheels..»°.

This is quite arresting and interesting. It could be mere sloppiness on the part of Hobbes, but in the
writing of so powerful a thinker something else may be at work. That something is also displayed in
the words of Clausewitz. Critical studies, he says, are imperiled by narrow systems used as formal bod-
ies of law and «a far more serious menacey, the «retinue of jargon, technicalities and metaphors that
attends these systems. They swarm everywhere-a lawless rabble of camp followersy!0.

To condemn metaphors in such a colorfully metaphorical way implies that Clausewitz thought-as
did Hobbes-in profoundly metaphorical terms. Think merely of his «friction», or «fog» of war, or
«center of gravity». Recall how a defeat «leaves a vacuum that is filled by a corrosively expanding fear
which completes the paralysis. It is as if the electric charge of the main battle had sparked a shock to
the whole nervous system of one of the contestants». Or how routine constitutes a clock «pendulum»
that reduces natural friction and «regulates» the mechanism of war. Or how war has its «own gram-
mar», but not its own logic. Or that politics is «the womb in which war develops-where its outlines
already exist in their hidden rudimentary form, like the characteristics of living creatures in their
embryos»ll.

Why did Clausewitz resort to this «lawless rabble of camp followers» in his own language? One
reason was that he wanted to draw upon history to generate theory. In historical studies a major goal
is frequently to understand one thing (the present or a vision of the future) in terms of another (the
past). Metaphor is very robust for this purpose. Consider the staying power of the metaphor of the 1938
Munich agreement in American foreign policy since World War II. To claim some action is necessary
to avoid «a Munichy is to offer a justification of enormous magnitude; to claim some other course will
lead to «a Munichy is to denounce its proponents in the most damning terms as appeasers. Metaphors
appeal to imaginative rationality and often evoke indelible images.

Clausewitz also wanted to draw upon theory to better understand history and the power of our nar-
ratives of the past. We need only think of the efforts of his contemporary, Hegel, to recognize this
desire as part and parcel of the age. History was viewed as conceptually akin to the biological and geo-
logical sciences of the age. It was an exercise in taxonomy that would soon lead to a new and bolder
understanding of ourselves and the world we inhabit.

Yet another reason Clausewitz relied upon metaphorical imagery was that he did not trust the estab-
lished jargon of his day, which was full of rigid (and French!) geometric principles and models. He
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preferred the new sciences of his time-chemistry, thermodynamics, magnetism, electricity, embryolo-
gy. These offered novel, high-tech, research-forefront terms for the dynamic phenomena he wanted to
discuss. Analytical models can be superior devices in efforts to understand the logical consequences of
our assumptions. Their appeal resides largely in their beauty and utility as a form of controlled exper-
iment, especially for modeling phenomena that can be controlled in turn. Yet these models, too, draw
upon linguistic structures that we too often associate with literature alone-the tropes of metonymy
(allowing the attribute to stand for the whole) and synecdoche (allowing the part to stand for the
whole). The attributes we tend to call variables, while the model itself is a scaled-down version of the
system we want to investigate. Everything hinges on the assumptions we build into the model.

Clausewitz appears to have understood that metaphors can be superior when the phenomena of
interest cannot be controlled, or you are unsure of the necessary assumptions. As evolving things,
metaphors are open to novelty, surprise, inspiration and even mutation. They therefore can capture
the underlying processes of other evolving entities surprisingly well. If the metaphors are really suc-
cessful, of course, they may become mere commonplace, frozen images that get passed along
unthinkingly and thus constrain our imaginations. But this is also part of the way evolution works.
Metaphoring (as opposed to traditional analytical modeling) is a process of exploring some interest-
ing possibility space with contingency and feedback. Each biological mutation is such an explo-
ration, as is each historical event. This is a crucial aspect of Clausewitz's method of analysis and his
approach to war.

CONCLUSION

What is the utility of thinking about war-for our potential opponents and ourselves-in nonlinear
terms, especially in the high-tech, research-forefront metaphorical terms from the new sciences? For
our opponents the usefulness may be the same as it was for Clausewitz. The Germans were underdogs
to the French, and Clausewitz wanted to understand and use against the French their linearizing
blindspots. He also needed to be the champion of disproportionate effects and unpredictability, for in
a linear, predictable world Prussian resistance to Napoleon after 1807 was futile. The opponents of the
United States will be looking for our blindspots in an effort to seize opportunities to surprise and shock
us. They may also be able to compensate for their disadvantage in military confrontations such as the
Gulf War by consciously striving to affect the political context in order to change the conduct of war-
fare. An understanding of the porousness of the boundaries between politics and war can be a real
weapon against those who envision those boundaries to be impermeable.

We need for our own sake to understand the limitations our imagination places upon us. Linearity
is excellent for the systems we design to behave predictably, but offers a narrow window on most nat-
ural and social systems. That narrowness sets blinders on our perception of reality and offers a weak-
ness for an opponent to exploit. But if we know our limits, we can minimize the extent and duration
of our surprise, reducing its value to someone else. And an expanded sense of the complexity of real-
ity can help us be more successfully adaptive amid changing circumstances. By thinking more con-
structively about nonlinearity, we might be able to design more robust systems when we need them. A
new form of modeling that takes such concepts as self-organization to heart allows structures to bub-
ble up from below rather than be imposed from above. With such tools we might come to understand
better the biological and historical processes with which we must deal. And we may come to realize
how conventional, analytical predictive techniques can themselves stimulate a self-defeating, unfulfil-
lable desire to control more of the real world around us than is truly possible.

In his opening address at this conference, Murray Gell-Mann was right. The issue is not that we
lack information about the world; it is that we need better schemata. We do not know enough about the
new sciences to apply them very well yet, but every attempt helps us learn and adapt to the changes
with which we must cope.
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Robert R. Maxfield
COMPLEXITY AND ORGANIZATION MANAGEMENT

In recent years there has emerged a collection of interdisciplinary scientific efforts known as the
science of complex systems, stimulated by the pioneering efforts of the Santa Fe Institute. Complex
systems, which consist of many interacting entities and exhibit properties such as self-organization,
evolution, and constant novelty, exist in all the domains of our world-physical systems, biological sys-
tems, human social systems-and are very difficult to comprehend by the standard reductionist analyt-
ic approach of modern science. The science of complex systems attempts to discover general laws gov-
erning such systems by bringing together people and ideas from many disciplines. As yet such gener-
al laws have not been found -indeed completely general laws may not exist-but the efforts have yield-
ed much deeper insights into the systems studied. The scientifically significant results are so far most-
ly in the physical and biological domain, but the metaphors have proven to have tremendous appeal
and utility in studying humans and human social systems.

The basis of the appeal of complex systems metaphors in thinking about our human world is not
hard to find. We live in a time of rapid, unpredictable, and novel change; the manner of the demise of
communism is an example that captures the essence of unpredictable change. For those of us with
responsibility for effectively managing organizations, whether in the private or public sector, the insta-
bilities in our present world call into question most of the conventional wisdoms about management.

My purpose in this paper is to propose that complex system metaphors provide a valuable intellec-
tual framework for thinking about our human world and managing the organizations which comprise
it. My perspective is as a practitioner of management in the high-tech industry, arguably the industry
that has undergone the most rapid and fundamental changes over the last 40 years. I will try to impart
some of the insights I have gained by applying the framework of complex system metaphors to my
experience over more than 25 years. Although insights gained from the high-tech part of the private
sector may appear at first glance appear to have no applicability to other domains such as the military
or foreign policy, I believe at the proper level of abstraction all human organizations and institutions
have much in common.

Since the study of complex systems is a recent development, most of us were trained in other fields,
and when solving problems we apply the «arbitrary» component that Thomas Kuhn! refers to in his
seminal work on scientific revolutions. For example, those of us who approach the world from a sys-
tems engineering perspective bring to it a background rich in mathematics, system theory, linear sys-
tems analysis and control theory, as well as a knowledge of decision analysis and game theory.
Needless to say, with this kind of background, one tends to look at problems in a «systematic» way,
trying to identify relevant and controllable variables, to decompose the problem into manageable parts,
and to formulate the problem in terms of the solutions tools and approaches that are our stock in trade.

Sooner or later we come across a problem or set of problems that is not tractable by applying the
«standardy» approaches and tools that came with our selected profession. For me this happened sooner
rather than later. In 1969, shortly after I completed my engineering doctorate, in which I emphasized
systems theory, I succumbed to Silicon Valley fever (though the term «Silicon Valley» had not yet been
coined) and co-founded a computer company, ROLM Corporation, with three other colleagues, all
with similar backgrounds which included almost no management experience or business education.

Eager to bring the tools of my profession to bear, I initially tended to apply my systems training to
managing an organization. Need to make a decision? Apply decision analysis; define all the possible con-
sequences of all the possible actions one might take, then assign probabilities and value functions to these
various outcomes, then compute expected values and ascertain the «optimal» decision. Worried about
competition? Apply game theory. It did not take long to realize that this «engineering» approach to prob-
lem solving was unsuited for the rapidly changing environment which I was in. Fortunately, my partners
had sufficiently different perspectives and skills that as a group we were able, with plenty of trial and
error, to manage and grow a human organization operating in a rapidly changing external environment.

Over the next twenty years, the company successfully grew to over 10,000 employees, but I never
really felt comfortable with many aspects of organizational management. I acquired a set of skills,
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tools, and techniques that tended to work, but I had no overall intellectual framework, or mental model,
for thinking about the world in which I was embedded. Several years ago, pursuing an interest in eco-
nomics, I became aware of the Santa Fe Institute through one of its first publications, The Economy
as an Evolving Complex System?, and was introduced to the emerging field of the scientific study of
complex adaptive systems. I became convinced that a complex systems approach could provide the
unifying intellectual framework for thinking about the world of high-tech management. Just as a com-
plex systems approach could show why current economic theories of equilibrium, perfect rationality,
and decreasing returns are incapable of understanding or explaining the 20th century global economy,
it could also show why decision analysis and game theory are inadequate to explain or prescribe the
behavior of firms.

In this paper, my objective is show how complex system metaphors can be used to gain perspec-
tive on the world of high technology, and to suggest some implications for management of any organ-
ization operating in a context of rapid change. I will first review the four major properties of complex
adaptive systems and relate them to the high-tech world, then suggest by a «Darwinian selection» argu-
ment that there are some common attributes of successful organizations. Finally I will discuss strate-
gic planning in complex environments.

PROPERTIES OF COMPLEX ADAPTIVE SYSTEMS

By a complex adaptive system, or CAS, I mean an open-ended system of many heterogeneous
agents who interact non-linearly over time with each other and their environment and who are capable
of adapting their behavior based on experience. Open-ended means there is essentially limitless possi-
bility for variability in agent characteristics and behavior. In non-human biological CASs, the source
of agent variability is primarily genetic with inheritance; in human CASs the primary source of vari-
ability in behavior is the immeasurably large cognitive ability of the human brain. There are four major
properties of the aggregate dynamics of CAS that set them apart from other systems: self-organization,
evolutionary trajectories, co-evolution, and punctuated equilibrium. All of these properties are emer-
gent, in the sense that complete knowledge of the individual agents is not sufficient to infer the details
or timing of the aggregate properties. Professor Rosenau, elsewhere in this volume3, has eloquently
described these properties; I will briefly recap them and use them as a lens through which to view the
world of high-technology.

Self-organization is the emergence of new entities or stable aggregate patterns of organization and
behavior arising from the interactions of agents. Each higher level of organization has its own time-
scale, and each new level has new kinds relationships and properties. That is, a complex adaptive sys-
tem on one level is made up of lower level complex adaptive systems interacting and creating the high-
er level order. In human systems we usually take the lowest organizational level as the individual,
although each individual could be considered to be comprised of lower level CAS, such as our brains
and immune systems. Human CAS have several characteristics which distinguish them from other
classes of CAS such as physical or biological systems. First, we have more levels of organization. The
next level up from the human individual is family, clan, firm, etc. Going on up, we have on the eco-
nomic side industries, regional economies, the global economy; on the governing side we have cities,
states, nations. So there are multiple levels of nested complex adaptive systems in which humans oper-
ate individually and collectively. Second, every individual is usually a member of several higher level
entities-family, employer, profession, church, city, etc. So self-organization is not strictly nested; com-
plex webs of interconnections between human CAS exist at all levels. Third, the higher level (other
than family) human organizations are social constructions as opposed to natural constructions. That is,
the entity types are creations of our collective imagination to which we attach names, such as firm,
industry, and economy. And the rules that determine the interactions between these entities are also
socially constructed and are not fixed laws of nature.

Evolutionary trajectories means the future history of a given system from a given point in time can
not be determined by complete knowledge of the present state, and if you «re-run the tape» many
times, every trajectory will most likely be unique. In particular, «historical accidents»-he occurrence
of certain a priori very low probability events-can dramatically change the outcome (e.g., Hitler's
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accession to power). However, in human systems as in simpler biological systems, the prerequisites
for Darwinian natural selection are met-mechanisms for the creation of novel entities, limits to popu-
lation of entities, differential entity survival based on relative fitness, and heritability of attributes-
which ensures that in any given trajectory, we expect to see emergence of order in human systems anal-
ogous to the emergence of species and ecologies in nature.

Co-evolution takes the basic concept of Darwinian evolution to the next level. Instead of having a
stable environment to determine fitness as agents adapt and evolve, a large part of each agent's per-
ceived environment consists of interactions with other agents, who are themselves adapting and evolv-
ing. And each agent interacts not only with other agents at the same level in the organizational hierar-
chy, as when firms compete in an industry, but also with agents at higher and lower hierarchical lev-
els, such as firms' relations with employees or the tax policies of the government. I believe that in
thinking about human CASs, it is highly useful to include our artifacts-the inanimate things we create
and make-as well as our organizations. In the term artifacts I include not only tools and products but
information and knowledge. Our artifacts exhibit, in a more limited way, the properties of complex
adaptive systems, in that they evolve (from the abacus to the personal computer), they co-evolve
(weapon systems), and they exhibit increasing levels of organization (LANs to the Internet). And
because our human organizations are largely organized around making and using artifacts, we really
should view our human agents as co-evolving with the artifacts we create. The behavior of a particu-
lar agent depends, to a large degree, on the artifacts at its disposal. If, for example, a country has cre-
ated a new weapon, its army will evolve to take advantage of the unique capabilities this new weapon
offers. Further, if you are facing an army that has a different set of weapons, both the weapons you
have and those that they have certainly matter, in terms of how you expect them to behave and how
you are going to behave. Recently, the combination of two types of artifacts, weapons and computers,
into a new type, smart weapons, has had an enormous impact upon defense systems at many levels.

Punctuated equilibrium is the tendency of a CAS to have stable patterns of activity for long periods
of time, then have a short transition period of very rapid change in patterns, followed by new stable pat-
terns of activity. In open-ended complex adaptive systems, it is usually impossible to predict when tran-
sitions will occur or what the resulting stable patterns will be. In our multi-level global human CAS, call
it the human world, this phenomena occurs at all levels, and the question of stability versus instability
depends on which part of the system you are looking at, what kind of patterns you are looking for, and
what time scale you are using. For example, macro-economists studying the U.S. economy would say
that since the 1940s the U.S. GNP has grown fairly smoothly over time, with a few blips here and there,
and conclude the U.S. economy is in an equilibrium state, and liken it to a finely tuned, smooth-running
engine of production. But if one drops down to the level of the firm, one sees thousands of firms going
out of business every year, and new ones forming all the time, hardly an equilibrium state.

THE HIGH-TECH SECTOR

If we take a centuries-long view of our human world, it is easy to see patterns of punctuated equi-
librium. In the words of Peter Drucker, «every few hundred years in Western history there occurs a
sharp transformation [in which] society rearranges itself-its world view; its basic values; its social and
political structure; its arts; its key institutions. Fifty years later, there is a new world. And the people
born then cannot even imagine the world in which their grandparents lived and into which their own
parents were borny»4.

Most of the major transition periods coincide with the emergence of new classes of artifacts around
which we reorganize ourselves-Gutenberg's printing press in 1455 driving the Renaissance, Watt's per-
fected steam engine in 1776 initiating the Industrial Revolution.

Unquestionably, the development of the digital computer in the 1940s, followed by the invention
of the transistor about 1950 enabling the economic implementation of the computer, has spurred a new
major transition phase for humanity, which many call the Digital Revolution. Over the past four
decades we have seen many generations of evolution of new classes of artifacts enabling blindingly
fast computation, unlimited information storage, instantaneous communication over vast distances.
These capabilities are driving rapid changes in all aspects of our human world, but nowhere is the pace
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of change more rapid in the newly created sector of the economy- call it the high-tech sector-compris-
ing those firms directly involved in the creation of the artifacts themselves-computer and software
companies, telecommunication companies, semiconductor manufacturers, etc.

If we take as our frame of reference the complex adaptive system consisting in the agents and arti-
facts of the high-tech sector, we can see an incredibly rich display of all of the properties of complex
adaptive systems played out over 40-plus years. As an example of self-organization, we see first the
emergence of the computer industry, followed by the software industry, followed by the data communi-
cation industry, each with its own identity, trade associations, trade shows, market research firms.
Darwinian evolution is evident in the birth of new firms, typically inheriting «genes» of practices and
cultures from older firms from which the entrepreneurs spun out, with survival of the fittest. Co-evolu-
tion is evident in the competition between firms leading to specialization into protectable niches, and in
the entwined history of processor architectures, operating systems, programming languages, and net-
works. A good example of punctuated equilibrium is the «computer industry». First there was the era of
the mainframe computer-room sized, costing millions of dollars. After an initial shakeout period in the
'50s, there emerged stable market shares split among eight companies, with IBM holding over 70% of
the total market. In the late '60s a new variant of artifact appeared, the minicomputer, costing tens of
thousands of dollars. This initiated a dramatic increase in the total computer market, and the minicom-
puter segment became a very sizable fraction. A plethora of new companies, in addition to the existing
mainframe companies, vied for market share, but within a few years the minicomputer segment stabi-
lized, dominated by four companies: IBM and three newcomers. Then in the late '70s, yet another
«species» emerged, the personal computer, costing a few thousand dollars. Again a spate of new com-
panies emerged to compete in a vastly expanded market, in addition to existing ones, and after a few
years stability again set in with a handful of companies dominating the market, all new except IBM.

The Economist notes «twenty-five years ago only about 50,000 computers existed in the whole
world; [today there are] an estimated 140 million...and that does not count the embedded processors
inside cars, washing machines or even talking greetings cards. A typical car today has more computer
processing power than the first lunar landing-craft had in 1969». [5] No matter what metric you choose-
mips per processor chip, bits per memory chip, cost per mip, cost per byte of memory, transistors per
chip-performance has increased by a factor of 100 every 10 years for the past three decades (Moore's
Law). There is no reason to believe that, at least for the next two decades, these trends will change.

CHARACTERISTICS OF SUCCESSFUL HIGH-TECH ORGANIZATIONS

Clearly, organizations that survive and prosper in the high-tech sector must deal successfully with
rapid change, not only in the artifacts with which they are associated, but in the agents with whom they
compete and interact. Of the many thousands of new and existing firms that have attempted to com-
pete in the high-tech sector over the last four decades, relatively few have succeeded. If we are search-
ing for insights into managing organizations in rapidly changing environments, it would seem reason-
able to look at these successful firms to see if they have traits in common - attitudes, management
processes, organization forms, etc. Darwin's principle of natural selection would imply those traits or
characteristics that confer the best fitness will tend to spread through the population, either by «inher-
itance» through spin-outs, or imitation by others of successful role models. [Admittedly we are deal-
ing here with a relatively few generations compared to biological evolution, so my argument should
be considered as suggestive rather than scientifically valid.] Are there such common traits? I believe
there are, and I will try to summarize them here.

There are two key principles that high-tech organizations understand at a visceral level. The first is
to recognize that time is the scarce commodity. An organization has to be able to match the rate of
change in its environment. If it cannot, it does not matter what resources the organization has in terms
of money, people, intellectual capital, goodwill, or any other resource. An organization that cannot
keep pace will inevitably fall farther and farther behind; having large resources will only prolong the
death spiral. One metric crucial to many companies is the length of the product development cycle -
the time between successive generations or major versions of a product. Thirty years ago, five years
was an acceptable cycle. Twenty years ago an upper bound was three years. Ten years ago the best
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companies were shooting for less than two years. Now, a new buzzword in Silicon Valley is «Internet
time»®, with product cycles measured in months.

The second key principle is to recognize that people are the key asset of any organization. Why?
Because people are the adaptive element of organizations. Learning and innovation come only from human
cognition. Perhaps someday computers will exhibit true artificial intelligence, but that is a long time away,
if ever. Humans are great at pattern recognition, great in making sense of «messy» situations, great at learn-
ing and adapting. The critical management task is to enable employees to most effectively use these capa-
bilities to learn and adapt for the benefit of the corporation. High-tech companies have always been the
leaders in attitudes, cultures, and policies to keep their employees motivated, happy, and productive. Few
successful high-tech companies are unionized; a successful union organizing effort would be considered a
catastrophic management failure. Unions create adversarial relationships among classes of employees that
deteriorate the potential for collective learning and adaptation. If a significant number of employees feel
they are not getting a fair shake and need a union to «fight» for them, management has failed.

If an organization takes to heart the two principles concerning time and people, what else needs to
be done to ensure that an organization can adapt in a dynamic, complex environment? I find it useful
to break this down into two questions: how can an organization allow adaptation, and then how can an
organization encourage adaptation. Let's consider each of these.

Although humans are the adaptive element in every organization, it does not follow that any organ-
ization will be adaptive. In fact, there is a deeply embedded metaphor in our society that works strong-
ly against adaptable organizations-the metaphor of the organization as a machine. The metaphor grew
naturally out of the last great social paradigm shift, the Industrial Revolution, in which science based on
Newtonian physics led to the development of machines that replaced humans and animals as sources of
energy for creating and transforming artifacts. A machine is a system of carefully designed parts inter-
connected in a precise way to accomplish a function repeatedly and reliably. The key to a machine is
that each part has a known, predictable behavior in the system, and that the interconnection of the parts
results in the result for which the system is designed. If one makes an analogy to human organizations,
in which human beings are the component parts, there is the immediate problem that human behavior
can be quite unpredictable. The answer to this, inspired by the work of Frederick Taylor4 early this cen-
tury, is to analytically determine the one best way to do each task, then train people to do it this way,
and insist on reliable conformity-standard operating procedures. In a similar fashion, the interaction of
the human components of the organization is carefully defined-who communicates with whom about
what, who has responsibility for what. Since variability in results is to be avoided, authority to permit
deviations from standard procedures is invested in only a few key individuals. We are all familiar with
the end result of applying the machine metaphor-organizations that have precisely defined organization
charts with many hierarchical levels, volumes of procedures defining most activities of the organization,
and most major decision-making vested in a few central individuals at the end of long chains of author-
ity. Staff organizations, mostly isolated from direct contact with the external environment, spend end-
less hours (aided by the writings of business school organization theorists) worrying about the «best»
way to organize people into functional blocks, how these blocks should relate and communicate, design-
ing «optimal» work flows and methodologies (aided by systems and operations research theorists). By
their very design, such organizations do not allow for rapid adaptivity and innovation in response to
external change. What capabilities they do have for change are vested in a very few people, rather than
harnessing the cognitive capabilities of every member of the organization.

Suppose that, rather than using the machine analogy, we use instead the complex adaptive systems
metaphor in thinking about organization structure and design, and view our organization as one CAS
made up of many other CASs, namely the human members, and attempting to survive in an environ-
ment of many other CASs, with whom we must both cooperate and compete. Then, by the properties
of such systems, we know there will be an inherent tendency for self-organization among employees,
that continual evolution (read change) will be required in all aspects of our activities, that our external
environment is not static but co-evolving with us, and that we can expect periods of very rapid change
interspersed with periods of slower change. How then should we design our organization? Pretty clear-
ly, it should be the antithesis of the machine-derived model. It should feature few rigid operating pro-
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cedures, it should have great flexibility in organization structure, it should have widely delegated deci-
sion authority with short authority chains, and it should be very sensitive to changes in its external
environment. These are indeed the features of successful high-tech organizations; in fact, I submit that
these features now characterize almost all high-tech organizations as a result of Darwinian selection
over many generations of evolution.

Suppose we were to study the organizational structures of two large companies, the first being an
old-line type such as General Motors 30 years ago (before the Japanese ate their lunch), and the sec-
ond a large high-tech company such as Intel or Microsoft. Both would have organization charts we
could study, and on the surface they would appear similar, a hierarchical tree of sub-organizational
blocks, although the high-tech chart would probably be much flatter. There would likely be an attached
commentary describing the basic activities and responsibilities of each component sub-organization,
together with an overview of how the components relate to each other. If we went to the managers of
the components of the top-level chart and asked how their part of the organization is organized, they
would produce similar structures. At this superficial level, we might conclude there are no real differ-
ences in the organizational structure of the two companies. But if we dug to a deeper level of under-
standing, we would find profound differences. If we asked to see the company procedures manual, the
old-line company would likely produce a multi-volume set, and advise us that each component organ-
ization would have their own additional volumes. In the high-tech company we would be given a very
slim volume that contained very few procedures («you will do it exactly this way»), but instead most-
ly policies («here are some overall constraints on the actions you can take») and guidelines («here are
some suggested ways to do it which usually work, but you are free to find a better way»). There would
be a discussion of the company's mission and a discussion of the values that are expected to guide the
behavior of all employees. High-tech companies would consider it counter-productive to have highly
detailed procedures for action and interaction; rather, they recognize that the formal organizational
structure is just a guide for the kinds of relationships and interactions that need to develop for success,
and that it is crucial to allow employees the maximum possible latitude for action. If we examined in
depth the range of decisions managers at each hierarchical level could take without prior approval from
a higher level or from peer levels, we would find it quite restricted for the old-line company but quite
broad for the high-tech company, so decision making is broadly decentralized.

Rather than relying on a detailed formal organization structure to channel all activities and interac-
tions, high-tech companies rely instead on the informal organization, the self-organizing networks of
relationships that arise naturally from purposeful collective activity, and on temporary organizations,
such as teams and task forces, for fast response to change. The informal organization contains collec-
tive wisdom about who has what skills and how best to solve problems. Further, it is fluid and adapt-
able. As conditions change, the informal organization rapidly deletes, modifies, and adds to the pat-
terns of interactions in order to rapidly adjust to the situation. When a situation arises which strains the
abilities of both the formal and informal organizations, rather than obsess about how to optimize the
formal organization chart to deal with it, the best resources for dealing with it are marshaled from
throughout the company, usually selected via the informal organization, and a temporary organization
is created and endowed with appropriate authority, to determine and execute the appropriate response.
Sometimes, after the organization has responded to some challenge through temporary organizational
action, there emerges a realization that a modification to the formal organization chart is appropriate
for the changed context, but note that this happens after the learning has occurred, not before.

Temporary organizations are not necessarily just ad hoc. Very often they are routinely used for
recurring activities such as teams for product development projects. Each time a new project is start-
ed, a team is named with representatives from each relevant formal organization component, and the
team is vested with full responsibility for success of the project, then dissolved when the project is
completed. In most high-tech organizations the concept of a team-small groups of experts in their own
domain, formed to work together on a problem that requires expertise from all their domains-is a stan-
dard organizational management tool.

Successful high-tech organizations view organizational structure and design as tools to help organ-
izations function, not as ends in themselves. In rapidly changing environments, an organization should
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have a toolbag of possible organizational structures that can be called into play depending on the con-
text. A variety of forms may be in existence at any instant in time to deal most effectively with the
issues of the moment. It can get messy, but if everybody understands how the things work and how to
operate within them, then it can work fine. Of course, people need to be educated and trained how to
operate in teams, task forces, and their variants.

It should be apparent that the organizational characteristics I have described for high-tech organi-
zations, with their flexible structure and loose «permission structures,» will allow the constitutive
human agents plenty of latitude to use their uniquely human cognitive skills for adaptation and inno-
vation, but how do we encourage them to, and how do we make their efforts coherent, so that chaos
and disorder will not result? When we humans are properly challenged and motivated, we love solv-
ing problems and coming up with new ideas. On the other hand, we are entwined in many relation-
ships other than the job in our complex society and we have a limited attention span, so we tend to fall
into the habit of doing just enough to get by in some of our relationships in order to focus our creative
energies on the more interesting or challenging ones. So the art of high-tech management is quite sim-
ple to state-do not let the organization believe «business as usual» is good enough to get by.

High-tech managers know that in order to succeed the organization must always be prepared to
cope with changes in its external environment, and they know that the nature of external change is rel-
atively long periods of slow change followed by short periods of very rapid change (punctuated equi-
librium). They also know that there is no «one best way» to do things; the capacity of human cogni-
tion to adapt and learn is essentially unbounded, and the inexorable advance of technology continual-
ly offers new possibilities. Further, they know that creative change can come in two flavors, I'll call
them adaptation and innovation. Adaptation is incremental improvement by continually trying small
changes in an activity or process, keeping those that work. Innovation is dramatic improvement by see-
ing different ways to approach the problem. Adaptive processes are low-risk, low-return per step, but
over time lead to major returns through compounding, while innovation is high-risk, high return per
step. So high-tech managers push their organizations to continually experiment with new ways to do
things, blending both adaptive and innovative efforts. If there is no external threat or opportunity to
focus on at the moment for a particular part of the organization, then focus on continually improving
the quality and efficiency of current activities. [Of the plethora of management «fads,» the one that I
believe best explicates the principle of continuous improvement, can be applied to all functions of all
organizations, and will stand the test of time, is Total Quality Management (TQM) and its variations.]
And of course the best way to succeed is, rather than to react to the changes in environment, to create
by your own innovations those changes which will be viewed by your competitors as problematic
changes in their external environment.

In an organization which demands constant experimentation, it is essential to realize that most
experiments fail, but the ones that succeed more than make up for the costs of the failures. So the orga-
nizational incentive and reward systems (both financial and psychological) must reflect this; success
should be handsomely rewarded, but most importantly, failure should not be punished. Only failure to
experiment should be punished. The attitude toward failure should be «that didn't work as we had
hoped; what have we learned from that, and what shall we try next?»

To those who are steeped in the old paradigm of organizations as machines to be designed, and
managers as «controllers» of the machine, it might seem that the kinds of organizations I've described
above cannot achieve sufficient coherent, coordinated action to carry out their purpose. Surely allow-
ing people to constantly experiment and change things, not to mention having the latitude to sometimes
act to further their selfish personal objectives over those of the organization, must result in chaos. How
do you control such an organization? What is the «glue» that hold things together? The answer is eas-
ily understood when organizations are viewed from a complex adaptive system perspective.

Humans, as a consequence of our evolutionary history, are naturally inclined to cooperative activ-
ities. We could not have survived as a species otherwise. And our capacity for self-organization is obvi-
ous everywhere; John Holland gives the example of New York city: «New Yorkers of all kinds con-
sume vast stocks of food of all kinds, with hardly a worry about continued supply.. yet [the city] has
no central planning commission that solves the problem of purchasing and distributing supplies, nor
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does it maintain large reserves to buffer fluctuations; their food would last less than a week or two if
the daily arrivals were cut off»7. All that is required for any human organization to function coherent-
ly is a shared understanding of purpose and incentives sufficient to convince its members that their
own best interest is served by orienting their behavior toward the purpose of the organization. So the
glue that holds high-tech organizations together is a clearly communicated sense of purpose or mis-
sion, as well as a clearly communicated and constantly reinforced set of values governing behavior,
together with incentive systems such as profit sharing and stock options to orient collective behavior
towards accomplishment of the purpose.

So far I have been describing high-tech organizations from an inward-looking perspective-their
organizational structures and management practices. Equally important is the manner in which they
approach their relationships with the external world. They pay close attention to their interactions with
external organizations-customers, suppliers, competitors-and think hard about the changes they see.
They especially go to great lengths to involve their customers in determining features of new products.
In light of our four properties of complex adaptive systems, it is easy to see that these characteristics
would be essential for survival. An organization must recognize that it is not only a complex adaptive
system itself, but that it is also a member of a higher-order complex adaptive system comprising itself
and the other firms with which it interacts. Evolution, co-evolution, and punctuated equilibrium mean
the company's world is not fixed, but constantly changing, and not only that, but the exact nature of
changes in behavior of other agents and introduction of new agents is not only unpredictable, but
unknowable$. In the next section, I will argue that one of the most effective ways for an organization
to come to understand its world as it changes is through especially productive relationships called gen-
erative relationships. When viewed this way, two trends in high-tech behavior that go against the pre-
scriptions of classical economics can be understood.

First, the nature of business contracts is changing. The classical economics approach leads to the
view that contracts should attempt to envision all possible future eventualities, and specify a priori the
rights of each party in each case. This leads to interminable arguments and negotiations and lost time.
But if the detailed nature of outcomes is not only unpredictable but unknowable, and time is the scarce
commodity, why bother? After a long period in which they trended towards increasing sophistication
and complexity, contractual arrangements have become more simple, and are based much more on
trust. Rather than becoming obsessed with trying to make sure that a contract covers all the bases and
protects them against every eventuality, however unlikely, successful organizations take the attitude
that things will be worked out as situations arise. The emphasis in this environment is to stop wasting
time and get on with the business at hand. How can an organization be responsive and keep pace if it
is worrying about and spending time on contract details with low probabilities of relevance?

A second trend is toward relationships with suppliers. While classical microeconomics would pre-
dict that firms would buy only from the lowest bidder with no loyalty, high-tech firms (and now many
non high-tech firms) are doing just the opposite. Instead of playing off numerous suppliers against each
other, these firms are reducing the number of suppliers but forming much closer relationships with the
selected set. In a three year period, Motorola reduced the number of its suppliers by 70%°. Reallocating
relationship management efforts to fewer more intensive partners rather than many arms-length part-
ners has several advantages, such as lower transaction costs, but a crucial one is the ability better
understand and adapt to changes through collective discourse and joint action.

Do the lessons of the evolution of high-tech organizations have any applicability to other sectors,
such as the military or government institutions in general? I am not sure but I think probably so, for a
couple of reasons. First, on the metaphorical level, both the public and private sectors deal with com-
plex adaptive systems and organizations; people who are working together to accomplish some pur-
pose. We also know that most of the creativity and innovation in human activities comes from cross-
domain analogies. That is, you develop a deep understanding of patterns of cause and effect in one
domain of experience, perhaps physics or chemistry; you see patterns in another domain that at an
abstract level resemble those of the first domain, so by analogy you hypothesize about cause and effect
in the second domain. One could hope that using the experience of the private sector in adapting to the
rapid pace of technological advances and applying it to a military organization is just such a cross-

75



Knys «KPACHAR NAOWAALY

domain analogy. Second, all organizations have certain things in common. Both private sector organ-
izations and the military need organizational structures, methods of coordination, information systems.
They each have the need to recruit and train people, supply them with tools and materials, and deal
with management issues, all in rapidly changing environments. Practices that are effective for these in
the private sector may well be effective in the public sector.

STRATEGY UNDER COMPLEXITY

In the previous section I have described some characteristics of high-tech organizations that enable
them to adapt to rapid environmental change by constant experimentation and adaptation. But what
about planning, in particular long-term strategic planning? Most high-tech organizations do not
attempt detailed planning beyond 12-24 months, and even those plans are viewed as a guideline around
which to organize and coordinate the activities of people, subject to frequent adjustment as events
unfold. When it comes to longer term time horizons, they are highly skeptical of the standard method-
ologies of strategic planning that have been in vogue for many years, which are based on a presump-
tion of underlying order that can be inferred. While many go through the motions of using the standard
techniques, they place much more emphasis on the «gut-feel» of the key thinkers in the organization
when it comes to decisions about major long-term investments and directions. In a human world that
exhibits the properties of complex adaptive systems, implying unpredictable and unknowable novelty,
is there any benefit to be gained by trying to think about the longer term? How should one go about
it? My colleague David Lane and [!0 have developed some partial answers to these questions, and in
this section I want to briefly introduce some of our ideas.

First it is useful to make some distinctions about foresight horizons; how far ahead the strategist
thinks he can foresee events. Foresight horizons can be clear, complicated, or complex. To illustrate, |
quote from the paper by Lane and me:

Picture an 18th century general perched on a hill overlooking the plain on which his army will
engage its adversary the next day. The day is clear and he can see all the features of the landscape on
which the battle will be fought-the river and the streams that feed it, the few gentle hills, the fields and
orchards. He can also see the cavalry and infantry battalions positioned where he and his opponent
have placed them, and he can even count the enemy guns mounted in the distant hillsides. The battle
tomorrow will consist of movements of these men across this landscape, movements determined in
part by the orders he and his staff and their opposite number issue at the beginning of the day, and in
part by the thousands of little contingencies that arise when men, beasts, bullets and shells come
together. While he cannot with certainty predict the outcome of all these contingencies, nor of the bat-
tle that together they will comprise, he can be reasonably sure that one of a relatively small number of
scenarios he can presently envision will actually come to pass...The general's uncertainty has a clear
terminal date: tomorrow, when the battle will have been fought and either won or lost...the general
knows what he is uncertain about: not only which side will win the battle, but also the kinds of events
that will turn out to be decisive...The general has a clear foresight horizon.

Now think about a U.S. cavalry column marching through an uncharted section of Montana in the
early 1870s. The commanding officer cannot know the location of the nearest river or whether there
will be an impassable canyon on the other side of the hills looming over his line of march. Nor does
he know where the Indian tribes who inhabit this country have established their camps or whether they
are disposed to fight should he come into contact with them. He knows the general direction in which
he wants to take his men, but it would not pay him to envision detailed forecasts of what the next days
might hold, because there are too many possibilities for unexpected things to happen. Instead, he relies
on his scouts to keep him informed about what lies just beyond his own horizon, and he stays alert and
ready for action. He in confident that he will recognize whatever situation he encounters, when he
encounters it... The cavalry commander is concerned with getting his troops to their assigned destina-
tion, so his time horizon of relevant uncertainty is a matter of days or weeks...He could frame propo-
sitions about almost anything likely to be relevant to the completion of his mission, but it would
amount to a very long list, most items of which would turn out not to matter anyway... The cavalry
commander's foresight horizon is complicated. He know the kinds of thing that might happen , but
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because of the sheer number of possible geographical, meteorological and social combinations it is dif-
ficult to imagine them all at the outset of his mission. Nonetheless, he thinks he knows how to find out
about the eventualities that are likely to matter in time to respond efficaciously to them.

Finally, imagine the situation of a Bosnian diplomat in early September 1995 trying to bring an end
to the bloodshed in his country. It is very difficult to decide who are his friends and who his foes. First
he fights against the Croats, then with them. His army struggles against an army composed of Bosnian
Serbs, but his cousin and other Muslim dissidents fight alongside them. What can he expect from the
UN Security Forces, from the NATO bombers, from Western politicians, from Belgrade and Zagreb,
from Moscow? Who matters, and what do they want? On whom can he rely, for what? He doesn't
know-and when he thinks he does, the next day it changes. The Bosnian diplomat has an uncertain time
horizon-there is no end in view. He would be at a loss to name all the actors and events that could affect
the outcome of the drama of which he is a part. In fact, no one could name them, because in the work-
ing out of the drama new actors keep getting drawn in and they create new kinds of entities-like the
Rapid Deployment Force or the abortive Moscow Peace Meeting-that simply could not be predicted
in advance. The Bosnian diplomat's horizon is certainly complicated, but there is more to it than that.
Unlike the cavalry commander, his problem is not just to negotiate his way a fixed landscape com-
posed of familiar if presently unknown features. The social landscape through which he moves con-
stantly deforms in response to the action he and others take, and new features, not previously envi-
sioned or even envisionable, emerge. Since his destination is always temporally beyond his current
foresight horizon, the connection between what he does and where he is going is always tenuous and
hence ambiguous. Inhabiting as he does a world of emergence, perpetual novelty and ambiguity, the
Bosnian diplomat's foresight horizon is complex!0.

If an agent has a clear foresight horizon, then the time-honored methodology of Decision Analysis
is appropriate for strategic planning. Determine the set of possible strategies, assess the outcomes of
each and their probabilities, evaluate the relative value of each outcome, and calculate the optimum
strategy. In complicated foresight horizons, the hopelessly large number of possible outcomes and the
difficulty of assessing probabilities, let alone assigning values, forces strategic planning to become the
organization of processes of continuous experimentation, exploration, and rapid adaptation. This is the
motivation for the recent spate of literature about 'the learning organization'!l.12, But in complex hori-
zons the very structure of the world in which the agent exists is undergoing change. What does strate-
gy mean when «your world is under active construction, you are part of the construction crew, and
there is not any blueprint»10?

Complex foresight horizons emerge when cascades of change occur in agents, artifacts, and their
relationships. These changes have two dimensions: cognitive and structural. By cognitive change we
mean changes in interpretation by human agents of their world; who the other agents are and what they
do, what artifacts there are and what their function and value is, and what agents interact in what ways
with which other agents and with what artifacts. By structural change we mean the emergence of new
types and instances of agents and artifacts (and the disappearance of others), coupled with new and
rearranged relationships between agents and artifacts. These two dimensions are coupled by recipro-
cal causality-cognitive reinterpretations of the world lead to new actions by agents which lead to new
relationships with other agents and artifacts; and structural changes observed and experienced by
agents lead to new interpretations of their world. Thus we have a dynamic feedback loop, and we know
that feedback loops can be stable (negative feedback) or unstable (positive feedback). In our context,
instability means constructive positive feedback, the emergence of new entities and relationships,
resulting in complex foresight horizons.

Although human agents can passively observe aspects of their world with which they do not direct-
ly interact and make interpretations, the most important stimulation to reinterpretation comes through
action, in particular interaction with other agents. Every agent engages in relationships-recurring pat-
terns of interaction-with a relatively small number of other agents, and it is through these relationships
that the agent can learn best about its world and changes to it. Most relationships-for example, imper-
sonal buy-sell market interactions-do not permit the kind of information exchange that can stimulate
innovative reinterpretations of the world by the participants. But a few relationships-Lane and I call

77



Knys «KPACHAR NAOWAALY

them generative relationships3 [for extended discussion of generative relationships, see® and!0.]-do
stimulate cognitive reinterpretations of the world by their participants, leading to the cascades of
change of constructive positive feedback. So the dynamic feedback process that generates complex
foresight horizons goes like this: generative relationships induce cognitive reinterpretations of the
world which lead to actions which cause structural change which generates possibilities for new gen-
erative relationships.

To illustrate the dynamics of generative relationships, I can cite an example from my experience in
building ROLM Corporation. After six years in the mil-spec minicomputer market, we diversified into
the telephone PBX market in 1975. This was a billion-dollar market dominated by AT&T which had
been stable for a long time. The other participants in this market, all large companies, had long-estab-
lished presence and market shares that had been relatively stable for decades. But two things had hap-
pened to destabilize the status quo. First, digital technology for switching and control was evolving
very rapidly but these complacent competitors continued to use old electro-mechanical switching and
control technology in their products. Second, the industry had become deregulated by the Carterphone
decision in 1968, allowing PBXs to be marketed competitively, rather than available only through the
local telephone service monopoly. By 1974 nothing much had happened; it was still a billion-dollar
market dominated by AT&T. ROLM developed a digital, computer-controlled PBX which turned out
to be wildly successful. While there were no doubt many contributing factors to our success, one of
the most interesting involves the changes over time in the perceptions we and our customers held about
the artifact and our relationship to it. These changes were fundamental to the co-evolution of the mar-
ket, the players, and the technology.

The advanced technology introduced in the ROLM PBX could be considered analogous to the bio-
logical evolution of the nervous system. While it initially provided new useful functions, it also pro-
vided a flexible platform for further evolution of radically new functions. In the biological sphere, the
evolution of the nervous system to the human brain is measured in millions of years, while in the time
frame of functional evolution of technology in the human world is measured in years or even months.
In the initial version of the ROLM PBX, we programmed the embedded control computer with all the
functions we thought could be useful to organizations, such as least-cost routing of long-distance calls,
automatic dialing, and call detail recording. We knew there might be other functions that would turn
out to be useful, but we had no idea what they might be. ROLM focused on telecommunications man-
agers of the very largest companies as a key market segment. We did that because these large firms
were very sophisticated with large telecommunication budgets and centralized decision making, and
the new functions of our product had greater relative benefit for them than for smaller companies. It
was initially very hard to make inroads with these individuals, because they were used to buying what-
ever AT&T told them to (a situation very similar for early innovators in the computer industry who had
to compete with IBM). But we felt that if we focused intensely on serving these customers we could
convince them. A few tried our product and found that not only did it do what we said it would do, but
they saved so much money that they became heroes in their own companies. But more importantly
they began to relate to us other needs that they had. They would come back and say, «We've been think-
ing of buying this automated call distribution system from Collins, but we only have fifty people han-
dling incoming calls to our service department, whereas the Collins system is designed for thousands
of airline reservation agents and is uneconomical for us; why couldn't you program these kinds of fea-
tures into your PBX?» We asked our engineers how hard that would be to do, and realized it would be
fairly easy to do. We went around to some other customers and explained the application, and it turned
out almost everyone of them had had very similar needs. So within a year we incorporated an
Automatic Call Distribution function in the next version of the product, and it was very successful. And
other ideas began to emerge from our customers, such as centralized attendant service, that drove the
continued transformation of the product. The results of these intense working relationships between
manufacturer and consumer not only evolved the nature of the product, they also transformed our com-
pany and the whole PBX industry.

As a result of these interactions, we changed our idea of what ROLM was all about. We were not
developing telephone systems, we were developing line-of-business communication systems for
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reducing costs and increasing the efficiency of organizations. With that new mindset, all kinds of new
possibilities opened up about new applications of our technology. And as we introduced a steady
stream of new innovations every few months, we continued to distance ourselves from the old-line
competitors, who were accustomed to product cycles of many years.

The telecommunication managers who were early adopters of the ROLM PBX enjoyed transfor-
mations as well. Because of the benefits they delivered by embracing the new technology, they gained
credibility and promotions within their companies. They previously had a relatively low level position
on the corporate ladder-much lower than the MIS manager-because with the old technologies there
wasn't much possibility of innovation. Their promotions began to put them on a par with MIS man-
agers. At the annual meetings of the professional association comprising their peers -the International
Communications Association-they would give formal presentations about the productivity-enhancing
capabilities of the ROLM PBX, and later over drinks in the bar describe to their peers the personal
rewards and recognition they had won. This led to a surge of interest by other large companies, which
then stimulated interest by smaller companies who look to the larger companies for leadership. The
rapidly increasing revenues to ROLM in turn allowed an even higher level of investment in continu-
ing product innovation, and this virtuous cycle of «increasing returns»!3 allowed ROLM to emerge as
a major force in a transformed industry.

In a span of five years, an unknown company, ROLM, had captured the second largest market share
in a market that had been stable for decades. By 1980, three companies-AT&T, ROLM, and Northern
Telecom-had 80% of the U.S. PBX market. All of the other original major PBX manufacturers had
been eliminated or marginalized, and a handful of new players had footholds. Interestingly, the same
three entities (ROLM is now owned by Siemens) continue to dominate the market in 1996, sixteen
years later. This provides a good example of punctuated equilibrium; the PBX market was stable for
many years, then underwent a transition over only 5 years to its present stable state. | believe a key
reason for ROLM's success was developing generative relationships with its key customers, leading to
positive feedbacks that accelerated its rate of product innovation and market acceptance.

If we interpret the ROLM story using the abstract terms of the dynamics generating complex fore-
sight horizons, it goes like this. A small agent (ROLM), looking for new opportunities, sees a possibil-
ity of using an artifact about which it has deep knowledge-small computers-as the basis for making an
improved version of another artifact-a telephone switching system (PBX). After developing the new
artifact, the company must form new seller-buyer relationships with a class of unfamiliar agents-large
companies with significant telecommunication costs. After forming a few such relationships, some of
the relationships become generative. The telecommunication managers of the large companies, having
demonstrated the hoped-for large cost savings with the new PBX, receive unaccustomed accolades from
their organizations, and realize that the possibility exists to continue to beneficially transform their own
identity in the organization by additional applications of the new artifact. They turn to ROLM with
requests for enhancements to the PBX to enable the new applications. This leads ROLM to realize that
the possible functionality of the artifact it has designed is much broader than just traditional PBX fea-
tures, implying a much larger market, and it focuses its key engineering talent to pursue these ideas.
ROLM reinterprets its mission (identity) as providing business communication systems, not just tele-
phone systems. At the same time, the successes of the early customers spread via their professional rela-
tionships with peers in other companies, leading to an exponential increase in new agent relationships
for ROLM (some of which also generate new ideas), providing rapid increase in revenue, which in turn
allows increased investment in product enhancements. This virtuous circle leads to explosive growth for
ROLM and rapid capture of market share. So we see that the generative relationships led to reinterpre-
tation of self-identity by both ROLM and the telecommunication managers, as well as reinterpretation
of the functionality of the new artifact, and these in turn led to structural change (dramatic shifts in mar-
ket share) in what had been a stable market, as well as major changes in the perception of what func-
tionality constituted a modern business voice communication system.

But why didn't other old-line players react quickly to preserve their position, and why didn't other
computer-knowledgeable companies with superior resource bases muscle their way into this newly
energized market? [ believe the answer is that in order to survive and prosper during cascades of change,
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an organization must: first, be embedded in the generative relationships that cause the changes, and sec-
ond, be capable of focused, rapid action in response to perceived opportunities. If an agent is in a posi-
tion to comprehend change only by observing the end structural results rather than the earlier cognitive
shifts that led to the structural results, it will have great difficulty moving rapidly enough to succeed.
And if those agents who are in the generative relationships do not exploit the opportunities quickly, they
are at risk of eventually being displaced by those with larger resources. Although the old-line PBX com-
petitors had existing relationships with their customers, these relationships did not become generative
for two reasons, size and complacency; lulled into a false sense of security by years of «business as
usual,» they did not feel a need to maintain continual intense discourse with their customers, and when
they belatedly realized the implications of computer-controlled PBXs, they were too big and bureaucrat-
ic to respond quickly enough. Similarly, by the time potential new competitors outside the industry rec-
ognized the structural changes taking place, it was too late to insert themselves in an effective way.

STRATEGIC PRACTICES

The foregoing discussion and story provide the basis for a partial answer to the question of what strate-
gic thinking means when an organization finds itself with a complex foresight horizon. Lane and I'0 sug-
gest that such organizations should put into place two strategic practices: populating the world, and foster-
ing generative relationships. Populating the world is a process of discourse to construct and interpret a rep-
resentation of the external environment-who and what are the agents and artifacts that constitute the world,
what are their relationships, and how are they changing? This entails, of course, gathering information
from many sources, but most importantly, pattern recognition and interpretation. Fostering generative rela-
tionships is an attempt to secure a position in the world which will enable the organization to recognize
and influence emergent opportunities. Based on the organization's current interpretation of its world, it
invests resources in existing relationships that have the potential for-or already demonstrate-generative-
ness, and it seeks to establish potentially generative relationships with new agents.

If it is true that generative relationships are an important aspect of success in complex horizons,
then how are they fostered? After all, I have argued that their benefits are unforeseeable and that not
all relationships become generative. The generative potential of a relationship can be analyzed by
assessing the degree to which the following essential preconditions are met:

There must be aligned directedness. This simply means the participants have a compatible orienta-
tion of their activities; for example, one party is interested in using an artifact, the other in supplying
it. Or two nations are concerned about defending themselves from a common potential aggressor. Or
the Army and Navy are each trying to develop weapon systems on limited budgets.

Second is heterogeneity; the participants have to differ in key respects. They have to have different
competencies, different access to other agents or artifacts in the world, or different points of view about
how to think about agents or artifacts. In a sense they need be an interdisciplinary team. An example
is the Santa Fe Institute's Business Network, with some thirty members from business, government,
and military. They meet with the scientists, two or three times a year, in order to get exposure to new
ideas. They are gathered around a common set of ideas and metaphors about complex systems and a
number of novel joint projects have emerged. Of two nations concerned with defense, one has a strong
navy, the other a strong army, and each has alliances with other nations.

Mutual directedness is needed. It is not enough to have synergistic interests and differing perspec-
tives, but the agents must seek each other out, and develop a recurring pattern of interactions. You have
to have an interactive relationship to begin with, before it can become generative. There are many
kinds of natural role-based relationships, such as supplier-buyer or trading partner, and these are usu-
ally the seeds of generative relationships. Generative relationships can arise serendipitously from exist-
ing natural relationships, or an organization may seek out new relationships based on its perception of
generative potential. Within an organization, management may perceive the possibility for generative
potential between two sub-organizations, and create incentives for mutual directedness. For example,
if a portion of the budget for new weapons systems were earmarked for common sub-systems or tech-
nology developed jointly and endorsed by all three services, it might induce new relationships that
could turn out to be highly generative.



HoBLIA MMPOEON EECNOPAAOK: XXMIHBE HA MPRAHU XAOCA

The fourth precondition for generativeness is permissions. The individuals interacting in the rela-
tionship have to have appropriately matched permissions or authorizations from their respective organ-
izations to engage an open and extensive level of disclosure and dialogue. Without this, the generative
potential is blocked. In relationships between organizations with multi-level reporting hierarchies, gen-
erative potential is greatly enhanced by establishing regular discourse between the responsible individ-
uals at each hierarchical level with their peers in the other organization. This not only allows quick
adjustment of mis-matched permissions and response to action opportunities, but provides even more
heterogeneity in the relationship because of the differing range of perspective and knowledge inherent
at the various hierarchical levels.

Finally, there must be action opportunities. As ideas for new possibilities arise from continued
interaction, there has to be the opportunity to engage in joint action based on the ideas. Relationships
that involve only talk do not last long or deeply affect agent identities. Action itself more clearly
reveals the identities of the participating agents and enhances the development of mutual trust. It is
interesting to consider what might have happened if the U.S. and USSR, with an aligned directedness
toward strategic arms limitations, had chosen to proceed not by sending a small team of negotiators to
Geneva to spend years sitting across a table talking at each other (preceded by years of arguments on
the size and shape of the table), but rather by a process of taking small joint actions such as destroy-
ing a handful of weapons with mutual inspection, then another step based on the experiences of the
first, and so on. Another reason for action opportunities is that new joint competences can emerge only
out of joint action, and these joint competences lead to changes in agent identities and even to the
emergence of new agents.

Although I have framed this discussion of generative relationships in terms of interactions between
independent organizations such as companies or nations, the ideas are just as valuable applied to
dependent organizations, such as departments within a company. Dramatic innovations can come about
when functional sub-organizations depart from the norm of viewing their dependence relationships
with other sub-organizations as a necessary evil that gets in the way of accomplishing their purpose,
and instead develop discursive dialogs oriented around understanding each other's problems and initi-
ating actions to improve the efficiency of both. One of the key responsibilities of management should
be the maximization of the generative potential of relationships, both within his own (sub-)organiza-
tion and with other (sub-)organizations.

CONCLUSION

The rapid rate of change in our modern world, driven by the enabling technology of the transistor,
has strained the ability of many organizations to function effectively. One reason is that the old intel-
lectual framework presuming a stable, or at least slowly changing, economic social order-upon which
the conventional management wisdoms are based-does not apply in rapid transition periods such as we
now experience. This paper has argued that applying the metaphors of the science of complex systems
to the human world can provide a new intellectual framework for the management of organizations,
within which the successful attitudes, methods, and practices that have evolved in the high-tech sector
over several decades can be seen to make sense. High-tech organizations understand that time is the
scarce commodity and people are the key asset, which has resulted in common practices: loose per-
mission structures rather than strict operating procedures; reliance on informal and temporary organi-
zation structures rather than rigid hierarchies; incentives that reward experimentation and don't punish
failure; reliance on a shared sense of mission and set of values to ensure coherence; and simple con-
tracts and close relationships with other organizations. There is a high likelihood that at the proper
level of abstraction, these practices can be applied to organizations in all sectors which face rapid
change, including the military and international relations.

The prospect of unpredictable and unknowable events and emergent entities may seem to make the
concept of long-term strategic planning useless. But an understanding of the mechanisms by which
such changes come about-reciprocal causation between human organizations reinterpreting their world
and acting accordingly, and structural change emerging from aggregate actions causing organizations
to reinterpret their world-leads to practices that can allow organizations to proactively improve their
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prospects for success. Two such practices have been discussed: populating the world-the continual
reinterpretation of the organizations, institutions, artifacts and relationships that comprise one's envi-
ronment; and fostering generative relationships with selected organizations to maintain a position from
which to participate in the construction of the emerging world.
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John F. Schmitt
COMMAND AND (OUT OF) CONTROL.:
THE MILITARY IMPLICATIONS OF COMPLEXITY THEORY

1 shall proceed from the simple to the complex. But in war more than
in any other subject we must begin by looking at the nature of the
whole; for here more than elsewhere the part and the whole must

always be thought of together.
Carl von Clausewitz
The greatest and most direct military implications of complexity theory are likely to be in the area
of command and control. Complexity theory is command and control theory: both deal with how a
widely distributed collection of numerous agents acting individually can nonetheless behave like a sin-
gle, even purposeful entity. The emerging sciences suggest that war is a radically different type of phe-
nomenon-with a different operating dynamic-than typically understood in the American military. While
radically different than commonly understood, war may have much in common with other types of non-
linear dynamical systems such as, as Clausewitz suggested, commerce. If war is a dramatically differ-
ent type of phenomenon than commonly understood, then the implications for the way we perform com-
mand and control may be-should be-nothing short of profound. As we learn more about the behavior of
complex systems, we will likely come to view command and control in fundamentally different terms.

THE PREVAILING VIEW OF COMMAND AND CONTROL

Military theorists have routinely turned to science to help understand and explain war. In the verifi-
able and reliable laws of the natural world they have sought analogies and explanations for the unfath-
omable occurrences of the battlefield. Most often military theorists have turned to physics-and more
specifically to Newtonian mechanics-because it is the most established, most elegant, and most precise
of the sciences and because its laws describing the movements of material bodies and the physical forces
acting upon them seem to provide ready analogies for military forces engaging one another in combat.

The great Prussian military theorist-philosopher Clausewitz was an avid amateur scientist and
relied heavily and explicitly on the physical sciences to provide metaphors for his military concepts.
Two of his greatest and most enduring concepts-friction and the center of gravity-come straight out of
the science of the day. Of course, science for Clausewitz was Newtonian science.

THE REIGNING PARADIGM: NEWTON RULES

Not only does science provide metaphors and models for isolated military concepts, in our age it plays
an even more fundamental role: Newtonian science provides the overarching paradigm which character-
izes modern Western culture. In ways that we don't even realize because it is internalized, our paradigm
shapes both our interpretation of the problems we face and the solutions we generate to those problems.

The Newtonian paradigm is the product of the Scientific Revolution which began in the 16th cen-
tury and reached its crowning moment with Isaac Newton, who gave his name to the resulting world
view. The Newtonian paradigm is the mechanistic paradigm: the world and everything in it as a giant
machine. The preferred Newtonian metaphor is the clock: finely tooled gears meshing smoothly and
precisely, ticking along predictably, measurably and reliably, keeping perfect time.

THE PARADIGM DEEPLY INGRAINED

The Newtonian/mechanistic paradigm is so deeply ingrained that it is even reflected in our every-
day conversation. When things are going well, we say they are going «like clockwork.» When our unit
is performing well, we describe it as a «well oiled machine,» or we say we're «hitting on all cylinders.»
We refer to our individual contribution by saying we're «just one cog in the machine.» In the Marine
Corps, for example, the common descriptor for an individual rifleman is «killing machine.» And what
is the Marine Corps' preferred metaphor for itself? It is the «lean, green machine.»

We call military actions «operations,» a term which has a strong mechanistic/procedural connota-
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tion, suggesting either a surgical procedure performed on an anesthetized patient or the systematic
functioning of a piece of machinery. An operation conducted with noteworthy efficiency is referred to
as a «surgical strike». Much less frequently do we refer to military actions as «evolutions»-a term
which has biological connotations rather than mechanistic ones and suggests adaptation and adjust-
ment rather than precise planning and procedure.

NEWTONIAN WAR

The Western approach to war has been as heavily influenced by the Newtonian paradigm as any
other field. So what is war according to the Newtonian paradigm like? Importantly, Newtonian war is
deterministically predictable: given knowledge of the initial conditions and having identified the uni-
versal «laws» of combat, we should be fully able to resolve the problem and predict the results. All
Newtonian systems can eventually be distilled to one simple concept: cause and effect. And in fact,
just such efforts to quantify results in war have abounded, starting at least with the famous Lanchester
equations and carrying through Dupuy's Quantified Judgment Model. In other words, Newtonian war
is knowable: all the information which describes any situation is ultimately available, and the implica-
tions can be fully worked out. That which we cannot directly observe, we must be able to extrapolate.

Newtonian war is linear: a direct and proportional connection can be established between each
cause and effect. (Here «linear» refers to the dynamical properties of a system rather than to linear for-
mations or frontages on a battlefield.) Small causes have minor results; decisive outcomes require mas-
sive inputs. In the Newtonian view, linearity is a good thing because linear systems are tame and con-
trollable; they do not do unexpected things. If you know a little about a linear system you know a lot,
because if you know a little you can calculate the rest.

The Newtonian view of war is reductionist: we understand war by successively breaking it down into
parts eventually small enough to understand and control with the expectation that this will allow us to
understand and control the whole. The so-called «Principles of War,» reduced to the mnemonic MOOSE-
MUSS to aid memorization (as if that equals understanding), are a prime example of this approach.
Linear processes are amenable to such decomposition; nonlinear processes by definition are not.

The Newtonian/mechanistic view of war tends to see a military operation as a closed system not
susceptible to perturbations from its surroundings. This leads toward an inward focus-on the efficient
internal functioning of the military machine. If war is deterministic and if the machine is operating at
peak efficiency, then victory ought to be guaranteed-without any need to consider external factors. The
mechanistic view likewise leads to a focus on optimization-finding the optimal solution to any prob-
lem (which is based on the Cartesian assumption that an optimal solution exists). War comes to be seen
as a one-sided problem to be solved-like an engineering problem or a mathematics problem-rather than
as an interaction between two animate forces. In idealized Newtonian war, the enemy, the least con-
trollable variable, is eliminated from the equation altogether.

NEWTONIAN COMMAND AND CONTROL

The natural result is a highly proceduralized or methodical approach to the conduct of military oper-
ations-war as an assembly line. Newtonian command and control tends to be highly doctrinaire-heavy
on mechanistic and elaborate procedures. The mechanistic view recognizes that war may appear disor-
derly and confusing but is convinced that with sufficient command and control we can impose order,
precision, and certainty. We can eliminate unpleasant surprises and make war go «like clockwork». Just
as the Scientific Revolution sought to tame nature, the Newtonian approach to command and control-
especially with the help of the information-technology revolution-seeks to tame the nature of war.

Newtonian command and control thus tends to involve precise, positive control, highly synchro-
nized schemes and detailed, comprehensive plans and orders. Perhaps the best metaphor is a chess
player moving (i.e., controlling) his chess pieces. Control measures abound, compartmentalizing the
various components of the military machine and specifying how those compartments cooperate with
one another. Synchronization (the timepiece metaphor applied to military operations) is merely the
example nonpareil of Newtonian war: the military as one huge, highly efficient and precise machine-
ticking along like a fine Swiss watch.

2y
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Newtonian command and control is microscopic com-
mand and control. Just as classical mechanics studies a COMMANDER
system by studying the behavior of each component in the
system, Newtonian command and control seeks to control
the military system by positively controlling each compo-
nent in the system. In military lexicon this is known as
detailed control. In this setting, «command» and «con-
trol» are seen as working in the same direction: from the
top of the organization toward the bottom. See figure 1. COMMaANDER H
The top of the organization imposes command and control
on the bottom. Commanders are «in control» of their sub- Figue 1.
ordinates and the situation, and subordinates are «under o i
the control» of their commanders. The worst thing that
can happen in such a system is to «lose» control.

The object of Newtonian command and control is to gain certainty and impose order-to be «in con-
trol». Near-perfect intelligence becomes the expectation. We pursue 95-percent certainty within a bat-
tlecube 200 miles on each side and we actually expect that we can achieve it. Consider this passage by
Richard Dunn from McNair Paper No. 13:

Increased battlefield «visibility»-provided by enhanced C3I-allows us to grasp the battle
much more precisely and quickly. Thus, technology has made warfare much more certain
and precise than was ever thought possible....For all intents and purposes, commanders
can get a technological God's eye view of the entire battlefield.

We believe we can blow away Clausewitz's «fog of war,» and if we fail to do so, it is only because
our information technology is not quite capable enough yet-but we redouble our acquisition efforts and
promise ourselves it will be soon.

COMMAND

THE PROBLEM: REALITY CATCHES UP

The Newtonian paradigm offers a neat, clean and intellectually satisfying description of the world-
and of war. There is only one problem: it does not match most of reality. When distilled to this level,
the Newtonian model of war is manifestly ridiculous. When we reduce it to these terms, I think few
people would argue that war is actually this way. And yet, much of the current American approach to
command and control is based precisely on the unquestioned assumption of this model. Futurist Alvin
Toffler states that while some parts of the universe may operate like machines, these are closed sys-
tems, and closed systems, at best, form only a small part of the physical universe. Most phenomena of
interest to us are, in fact, open systems, exchanging energy or matter (and, one might add, information)
with their environment. Surely biological and social systems [of which war is one] are open, which
means that the attempt to understand them in mechanistic terms is doomed to failure.

This suggests, moreover, that most of reality, instead of being orderly, stable, and equilibrial, is
seething and bubbling with change, disorder, and process.

The Newtonian paradigm was so compelling, so neat, so logical-in short, so «right»-that it saw and
imposed regularities where none existed. For the sake of finding solvable problems, science simplified
reality by assuming an idealized world. It connected the discontinuities and linearized the nonlineari-
ties-in short, it simply ignored all the countless inconsistencies and surprises that make the world-and
war-such a complex and interesting problem.

The evidence is unmistakable: the Newtonian paradigm no longer satisfactorily describes most of
our world (if it ever did). Science is slowly coming to recognize that the world is not remotely an order-
ly, linear place after all. We need a new paradigm, and once again science may provide the catalyst. It
is not after all a Newtonian battlefield: it is a nonlinear dynamical battlefield.

THE EMERGING VIEW: NONLINEAR DYNAMICAL WAR
So what is war if not a classical Newtonian system? War is fundamentally a far-from-equilibrium,
open, distributed, nonlinear dynamical system highly sensitive to initial conditions and characterized
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by entropy production/dissipation and complex, continuous feedback. Rather than thinking of war as
a structure at equilibrium, we should think of it as a standing wave pattern of continuously fluxing mat-
ter, energy, and information. War is more a dynamical process than a thing.

The principal law of thermodynamics-the supreme Law of Nature, in fact-is the Second Law which
establishes that any natural process involves an overall increase in randomness or disorder-that is, an
increase in entropy. The law of increasing entropy applies to war as much as to any other natural phe-
nomenon. The driving force of all natural change in the universe, constructive as well as destructive,
is the random and undirected dispersal of energy.

In thermodynamics, equilibrium is the uniform static state of a system in which no further heat
transfer is possible. It is the state of maximum entropy. Near equilibrium, systems tend to behave in a
fairly linear fashion; it is when the system is forced far from equilibrium that it becomes highly respon-
sive to fluctuations-sensitive to initial conditions-and nonlinear behavior arises. It is here that immea-
surably small influences-»countless minor incidents,» Clausewitz called them-can cause the system to
veer off into an unpredictably and qualitatively different behavior pattern. It is here that the Second
Law actually becomes a creative force through the local dissipation of entropy by leading to the spon-
taneous generation of structure, complexity, and life.

As an open system-continuously exchanging matter, energy, and information with other systems
and with the environment at large-war is in a continuous state of flux. It is never at equilibrium,
although some manifestations of war may be nearer than others-such as the stalemate of the First
World War western front, which may have been as close to thermal equilibrium as any war has ever
been. War is driven away from equilibrium by influxes from its environment-in the form of physical
matter (or materiel) but also in the form of leadership, political motive, training, creative tactics, or any
source of energy or information which tends to inject into the system the capacity to do coherent work.
War is damped according to the Second Law and its universal property of entropy-which Clausewitz
called «friction»-through the attrition of men and materiel, obviously, but also through fatigue, the loss
of morale, poor tactics, uninspired leadership, or any other sump which drains the system of its capac-
ity to do coherent work. At its most fundamental war can be thought of as an exchange of matter, infor-
mation, and especially energy between linked, open hierarchies. Engaging an enemy by fire can be
thought of as a transfer of energy from one component to another with the intended result of increas-
ing the entropy of the latter. These exchanges take place in a complex network of simultaneous, dis-
tributed linkages between various elements at various levels in each hierarchy. Some of these linkages
are tight, some are loose. Some are direct, some are indirect. See figure 2.

Feedback is a pervasive characteristic of prac- Fig.2.
: : : _ War as an Organic Exchange
tically all open systems, including war. As com of Enorgy. Matter and Information

betwesn open, linked higrarchies according to the laws

pared to Newtonian systems, which tend to have offar-Hom-aquilbrium Ihermodynamics
minimal feedback mechanisms, war is character-
ized by a complex, hierarchical system of feed-
back loops, some designed but many unintended
and unrecognized. Whether positive or negative,
feedback results are by definition nonlinear.
War's essential dynamic comes from its
being a complex, distributed system. Economic
theorist F.A. Hayek coined the phrase «extended
order» to describe economies driven by individ-
ual agents, but the term applies equally to war.
War is an extended order: its universal nature
simply cannot be captured in one place but
emerges from the collective behavior of all the
individual agents in the open system interacting
locally in response to local conditions and par-
tial information. In this respect, decentralization
is not merely one choice of command and con-  ~———-:
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trol: it is the basic nature of war. Centralized command and control represents an effort to muscle the
system into some unnatural position-which is not to say, however, that it won't sometimes work more
or less given enough energy and effort.
Information in war is, to borrow another of Hayek's phrases, «essentially dispersed». Again Hayek was
writing about economics but he could just as easily have been writing about military command and control:
This dispersed knowledge is essentially dispersed, and cannot possibly be gathered
together and conveyed to an authority charged with the task of deliberately creating
order.... Much of the particular information which any individual possesses can be used
only to the extent to which he himself can use it in his own decisions. Nobody can com-
municate to another all that he knows, because much of the information he can make use
of he himself will elicit only in the process of making plans for action. Such information
will be evoked as he works upon the particular task he has undertaken in the conditions
in which he finds himself...Only thus can the individual find out what to look for...

THE RESULT: WAR AS A COMPLEX SYSTEM

According to practically any definition of the term «complexity,» war qualifies as a complex phe-
nomenon. In what could qualify as an excellent description of complexity theory, Clausewitz wrote:

The military machine-the army and everything related to it-is basically very simple and
therefore seems easy to manage. But we should bear in mind that none of its components is
of one piece: each piece is composed of individuals, every one of whom retains his potential
of friction...A battalion is made up of individuals, the least important of whom may chance
to delay things or somehow make them go wrong.

Complexity theory deals with the study of systems which exhibit complex, self-organizing behav-
ior. A complex system is any system composed of numerous parts, or agents, each of which must act
individually according to its own circumstances and requirements, but which by so acting has global
effects which simultaneously change the circumstances and requirements affecting all the other agents.
Complex systems are based on the individual «decisions» of their numerous agents.

It is not simply the number of parts that makes a system complex (although more parts can certain-
ly contribute to complexity): it is the way those parts interact. A machine can be complicated and con-
sist of numerous parts, but the parts generally interact only in a designed way. This would be structural
complexity. Instead, the type of complexity which most interests us is interactive complexity, by which
the parts of a system interact freely in interconnected and unanticipated ways. Each agent within a com-
plex system may itself be a complex system-as in the military, in which a company consists of several
platoons and a platoon comprises several squads-creating multiple levels of complexity. But even if this
is not so, even if each of the agents is fairly simple in itself, the interaction among the agents creates
complexity. This is a significant contradiction of the Newtonian paradigm: simple causes can lead to
complicated, disorderly behavior. («Everything in war is simple,» Clausewitz wrote, «but the simplest
thing is difficult».) The result is a system which behaves in nonlinear, complicated, unpredictable and
even uncontrollable ways. Each agent often affects other agents in ways that simply cannot be antici-
pated. With a complex system it is usually extremely difficult, if not impossible, to isolate individual
causes and their effects, since the parts are all connected in a complex web. The element of chance,
interacting randomly with the various agents, introduces even more complexity and disorder.

One of the defining features of complex systems is a property known as emergence in which the global
behavior of the system is qualitatively different from the behavior of the parts. No amount of knowledge of
the behavior of the parts would allow one to predict the behavior of the whole. Emergence can be thought
of as a form of control: it allows distributed agents to group together into a meaningful higher-order system.
In complex systems, structure and control thus «grow» up from the bottom; they are not imposed from the
top. Reductionism simply will not work with complex systems: the very act of decomposing the system-of
isolating even one component-changes the dynamics of the system. It is no longer the same system.

War is clearly a hierarchy of complex systems nested one inside another. From the largest military
formation down to the individual rifleman, war consists of agents adapting to their environments-
which include enemy agents-and in the process changing the environments of all the other agents.

87
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Some of the processes in war may be deterministically predictable, some are deterministically chaotic,
and some are probably purely stochastic. There are probably universals-variables or constants which show
up in every mix-but no two battles, campaigns, or wars ever exhibit the same mix or system dynamic. Even
the same system may behave differently under different regimes or conditions. Under certain parameters-
near equilibrium, before bifurcation-the system may actually behave in a fairly Newtonian way. Witness the
Gulf War, for example, which I suggest was an unusually linear manifestation of war, in part because of low
levels of interaction between the opposing sides. Under other parameters-when the system is forced farther
from equilibrium-the same conflict may become very complex or even «go chaotic». The result is an infi-
nitely complicated and continuously changing problem set that qualifies as mathematically unsolvable.

IMPLICATIONS

What does all this mean? We know what the command and control implications of Newtonian war
are: we have been operating with them for more than a century. But if we treat war as a nonlinear
dynamical system, the implications are dramatically different. These implications stem from two fun-
damental conclusions:

— War is fundamentally uncertain.

— War is fundamentally uncontrollable (at least given our current understanding of control).

UNCERTAINTY A SURE THING

Nonlinear dynamics suggests that war is uncertain in a deeply fundamental way. Uncertainty is not
merely an initial environmental condition which can be reduced by gathering information. It is not that we
currently lack the technology to gather enough information but will someday have the capability. Rather,
uncertainty is a natural and unavoidable product of the dynamic war: action in war generates uncertainty.
The only type of war about which we could achieve certainty would be a system at equilibrium, which
would not be war at all.

Nonlinear dynamical systems sensitive to initial conditions are intrinsically unpredictable at the
microscopic level, but the inability to accurately predict system behavior is not due to insufficient
information about the system as was often assumed. Rather, unpredictability is a direct and irreducible
consequence of the system's sensitivity to initial conditions and the nonlinear rules that govern its
dynamics. The best we can hope for is to work out probabilities-or, as Hayek suggests, to focus on
«prediction of the principlen-and even then the system will surprise us. Promises of a «God's-eye
view» of the battlefield or Admiral Owens' dream of 95-percent certainty within a 200x200x200-mile
battlespace are thoroughly Newtonian concepts that simply do not jibe with the nature of war as a com-
plex phenomenon. The widespread belief that information technology will allow us to blow away the
fog of war is a dangerous delusion which fails to understand the complex nature of war.

CONTROL IN WAR?

Complex systems like war simply cannot be controlled the way machines can. We should not think
of command and control as a coercive form of mechanistic control-the way an operator operates a
machine. The object of mechanistic command and control is for the top of the organization to be «in
control» of the bottom and for the bottom to be «under» the control of the top. The worst thing that
can happen is for a commander to «lose» control of the situation. But are the terrain and weather under
the commander's control? Are commanders even remotely in control of what the enemy does? Good
commanders may sometimes anticipate the enemy's actions and may even influence the enemy's
actions by seizing the initiative and forcing the enemy to react to them. But it is a delusion to believe
that a commander can really be in control of the enemy or the situation.

Is a kayaker paddling down a raging river really in control of the situation? Does he control the
river? Does he really even control his own course? Or does he try to steer his way between and around
the rock formations which spell disaster as the rapids carry him along. For the kayaker, success-safe-
ly navigating the river-is not a matter of push-button precision. For the kayaker-as for the command-
er-it is a matter of coping with a changing, turbulent situation. Command in war is less the business of
control than it is the business of coping.
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Complexity suggests it is a delusion to think that we can be in control in war with any sort of cer-
titude or precision. Complexity further suggests the radical idea that the object of command and con-
trol is not to achieve control but to keep the entire organization surfing on the edge of being «out of
control» because that is where the system is most adaptive, creative, flexible, and energized.

MACROSCOPIC COMMAND AND CONTROL

The turbulence of modern war suggests a need for a looser form of influence-something more akin
to the willing cooperation of a soccer team than to the omnipotent direction of the chess player-that
provides the necessary parameters in an uncertain, disorderly, time-competitive environment without
stifling the initiative of subordinates. Complexity suggests the need for macroscopic command and
control. Command and control should not try to impose precise domination over details because the
details are inherently uncontrollable. Rather, it should try to provide a broad, meaningful structure to
the roiling complexity. Newtonian command and control is microscopic: it attempts to control the sys-
tem by controlling each particle in the system. Complex war defies microscopic command and control
and instead requires macroscopic command and control which «controls» the system by influencing
the system parameters and boundary conditions.

ADAPTIVE COMMAND & CONTROL
In a complex, open environment, command and control is funda-
mentally a process of continuous adaptation. The simple command
O@ and control model, the Observation-Orientation-Decision-Action
() o cycle (or OODA loop), essentially describes a process of continuous
1}_ adaptation to a changing situation. See fig. 3. We might better liken
m the military organization to a predatory animal-seeking information,
learning and adapting in its desire for continued survival-than to
some «lean, green machine». Most
military actions do not proceed COMMANDER
with clockwork mechanics-as
«operations»-but instead as «evo-
P lutions» along the «edge of chaosy.
The OODA loop: Command & control as an adaptive process, Rather than thln_klng Of «com-
mand» and «control» both operating from the top of the organization
toward the bottom, we should think of command and control as an
adaptive process in which «command» is top-down guidance and
«control» is bottom-up feedback. See fig. 4. All parts of the organi-
zation contribute action and feedback-»command» and «control»-in b
overall cooperation. Command and control is thus fundamentally an Fig.4.
activity of reciprocal influence involving give and take among all commandas intation of action and control as feodback.
parts, from top to bottom and side to side.

COMMANDER -ﬂ

MISSION COMMAND & CONTROL

This response to the problem leads to is what is known in military terminology as directive or mis-
sion command and control, in which control is an emergent property arising spontaneously: unity of
effort is not the product of conformity imposed from above but of the spontaneous, purposeful coopera-
tion of the distributed elements of the force. Subordinates are guided not by detailed instructions and con-
trol measures but by their understanding of the requirements of the overall mission. Commanders com-
mand with a loose rein, allowing subordinates greater freedom of action and requiring them to adapt
locally to developing conditions. Mission command and control tends to be decentralized to increase
tempo and adaptability. Discipline imposed from above is reinforced with self-discipline throughout the
organization. Necessary close coordination is effected locally rather than managed centrally.

The critical factor in such a system is to create command parameters and other systems features
which provide the necessary guidance and level of understanding to create unity of effort without
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unnecessarily constraining the activities of subordinates. In other words, how do we create the modes
of agent behavior under which the necessary system control will emerge naturally? Clearly, concepts
like Commander's Intent and Focus of Effort play a key role, as do the extensive education, training,
and socialization of individual decision makers.

THE CONCEPT OF EVOLUTIONS?

Rather than thinking of a military action as an «operation,» a predetermined plan unfolding with
machinelike order and procedural precision, we should think of the action as an «evolution,» a system
adapting over time in response to its environment. Better yet, we should think of military action as a
form of coevolution, our system evolving in response to what the enemy does and the enemy system
evolving at the same time in response to us.

Complexity suggests that, just as evolution does not have a predetermined destination, military
plans should not prescribe detailed end-state conditions which are instead always changing in response
to developments. We should not think of a plan as a closed-form solution to a problem but as an open
architecture which maximizes evolutionary opportunities. A good plan becomes the basis for adapta-
tion through evolution. Planning is «solution by evolution» rather than «solution by engineering».

SYNCHRONIZATION OUT OF SYNC

One military command and control concept that does not mesh well with complexity theory is syn-
chronization. Synchronization and other Newtonian models are invalidated as general operating sys-
tems. They may work moderately well within those narrow parameters under which the system
behaves relatively tamely. Synchronization falls flat when faced with a complex system which does
not exhibit mechanistic dynamics. In fact, healthy complex adaptive systems tend to behave asynchro-
nously-multiple agents acting independently of one another in response to local conditions.
Complexity suggests the superiority of loosely coupled, modular plans which do not rely on synchro-
nized control for their unity of effort. Such plans allow greater latitude in execution and, importantly,
are more easily modified and repaired than synchronized ones. Where synchronization occurs, it
should be the result of local cooperation between agents rather than of centralized direction.

SATISFICE, DON'T OPTIMIZE

Complexity suggests it is rarely worth the effort trying to find the perfect plan or reach the perfect
decision. It simply will not happen: there are too many interconnected variables. As geneticist John
Holland has said, in a complex system «there's no point in imagining that the agents in the system can
ever 'optimize' their fitness ... The most they can ever do is to change and improve themselves relative
to what the other agents are doing». Instead, we should try to satisfice-find a solution that works local-
ly and exploit the results.

EXCELLENCE CAN ONLY START AT THE BOTTOM

Evolution moves from the simple to the complex. Healthy complex systems evolve by chunking
together healthy simpler systems. Attempts to design large, highly complex organizations from the
top down rarely work, if ever. This merely confirms what successful military organizations have
long recognized: success starts at the small-unit level. Build strong, adaptable squads and sections
first. Train and equip them well-which includes giving them ample time to train themselves (i.e., to
evolve). Give them the very best leaders. Give those leaders the freedom and responsibility to lead
(i.e., let them act as independent agents). Then chunk the teams and squads together into increasing-
ly larger units.

IN CLOSING: CONTINUOUS ADAPTATION

The physical sciences have dominated our world since the days of Newton. Moreover, the physical
sciences have provided the mechanistic paradigm that frames our view of the nature of war. While
some systems do behave mechanistically, the latest scientific discoveries tell us that most things in our
world do not function this way at all. The mechanistic paradigm no longer adequately describes our
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world-or our wars. Complex systems-including military organizations, military evolutions, and war-
most definitely do not behave mechanistically. Enter complexity.

Complexity encourages us to consider war in different terms which in turn point to a different
approach to the command and control of military action. It will be an approach that does not expect or
pursue certainty or precise control but is able to function despite uncertainty and disorder. If there is a
single unifying thread to this discussion, it is the importance of adaptation, both for success on the bat-
tlefield and for institutional survival. In any environment characterized by unpredictability, uncertain-
ty, fluid dynamics, and rapid change, the system that can adapt best and most quickly will be the sys-
tem that prevails. Complexity suggests that the single most important quality of effective command
and control for the coming uncertain future will be adaptability.
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CHAOS THEORY AND U.S. MILITARY STRATEGY:
A «LEAPFROG» STRATEGY FOR U.S. DEFENSE POLICY

Applying chaos theory to U.S. military strategy and force structure is a perilous business. Some
would doubt whether the theory has much meaningful application in social science at all. What, after
all, are its recommendations? That rapid and discontinuous change is inevitable, the product of «sen-
sitive dependence on initial conditions»? That we must be prepared for surprises? That we must be
agile and flexible and quick on our feet?

If chaos theory is not to degenerate into an annoying repetition of the same themes, its practition-
ers must begin offering its practical lessons in a manner that can be understood by military planners.
And its lesson is not, I should make clear, that the U.S. military needs to be ready for peacekeeping
and other operations other than war in a «chaotic» post-cold war world; such short-term political chaos
has very little to do with the vastly more profound and fundamental insights of chaos theory. No, if the
theory is to make a real contribution to defense policy, it must do something more: without being deter-
minative, it must point us in the direction of a coherent planning framework for U.S. military forces.
I believe that it can do so, and in this paper I will explain how.

At the same time, at this point in its emerging application to the social sciences, chaos or complex-
ity theory certainly cannot provide comprehensive answers. As Dr. Murray Gell-Mann stressed on the
conference's first day, chaos theory remains in its formative stages; it is useful mostly as a spur to
reconsider old ways of doing business and take seriously rapid and unpredictable change. My recom-
mendations for force structure, for example, stem as much from an appreciation of accelerating change
as from «complexity»-but chaos theory can help advocates of change make their case.

THE KNOWLEDGE ERA AND INTERNATIONAL RELATIONS

To begin with, it is noteworthy that the social and economic context of the post-cold war world par-
allels in important ways the kind of world described by chaos theory. In large measure this has to do
with the emergence of a knowledge-based society, a transformation of social and economic life that is
overturning the institutions and patterns and assumptions of the industrial era and substituting those of
a new age.

There is a vast literature on the information or knowledge era, and I will not attempt to summarize
its conclusions in any detail. Professor James Rosenau said a few words about this kind of world on
the first day of the conference, and there are few better introductions to its character and implications
than his own Turbulence in World Politics!. In brief, it involves the establishment of information and
knowledge-their production, dissemination, storage, and use-as the fundamental social and economic
activity, rather than the cultivation of agriculture or the production of manufactured goods. Perhaps the
most powerful single measurement of the information sector's dominance is that service industries now
represent something like 70 percent of the U.S. economy, both as a percentage of GNP and in terms of
employment; manufacturing has declined to just over 20 percent. Not all services are knowledge-
based, of course-but then, some manufacturing industries (computers, televisions) are tied to the
knowledge sector. Estimates of the knowledge sector's component of the U.S. economy run in excess
of 60 percent.

The knowledge era has a number of key hallmarks. As we have seen, it favors the transition from
industrial manufacturing economies to service ones. In corporate organization, it allows and encour-
ages decentralization, task and product teams, and ultimately new levels of «virtuality»; in manage-
ment theory it points toward empowerment of workers and, again, democratization of decision mak-
ing. It is global and local in scope at the same time-global in its reach, local in its focus, a paradox
symbolized by multinational corporations with activities all over the world who nonetheless tailor their
products to niche markets within individual countries. It is a world in which finance becomes more
powerful than ever, challenging national central banks and international multilateral development
banks for influence. It is an era in which old authorities are challenged and decay, and new or changed
ones arise to take their place.
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The knowledge era is therefore a time of rapid change, when old ways of doing business and the
institutions that did that business fall to the side, in which new innovations can cascade very rapidly
throughout an economy and society and create transformative change almost overnight. It is a time of
rapid and discontinuous change, of small initial actions or innovations having dramatic and unforeseen
implications. It is a time, in other words, in which chaotic models of social evolution come to the fore.

RESPONDING TO CHAOS: BUSINESS STRATEGY

A number of thoughtful management experts have recent turned their attention to the implications
of this new era for business. As one of the few avenues of productive strategic thinking in a chaotic
mode, their advice is directly relevant to military planners trying to come to grips with the same cur-
rents of social change. Two writers in particular have done an especially good job of showing what the
knowledge era, and its accompanying chaotic effects, mean for strategy: Richard D'Aveni and Gary
Hamel. It seems to me that their ideas, while not explicitly intended for such a purpose, serve as a use-
ful summary of the kinds of strategies required in a complex era.

This new era in business, much like the new era in international relations, is not simply one in
which competition gives way to cooperation. These new forms of economic activity will hardly put an
end to business competition. Indeed, they may be in the process of creating an unprecedented era of
«hypercompetition», a phenomenon that mirrors many elements of complex systems and is examined
in depth by Dartmouth Business School Professor Richard D'Aveni2.

Hypercompetition, D'Aveni contends, is «a condition of rapidly escalating competition
based on price-quality positioning, competition to create new know-how and establish first-
mover advantage, competition to protect or invade established product or geographic mar-
kets». The «frequency, boldness, and aggressiveness of dynamic movement by the players
accelerates to create a condition of constant disequilibrium and change». D'Aveni's model
is on display in the computer software industry, whose basic mode of operations has
become a series of rapid competitive moves and countermoves that seek to create a series
of temporary advantages. «Product life cycles and design cycles have been compressed», he
writes, «and the pace of technological innovation has increased». So «instead of seeking
sustainable advantage, strategy.. . now focuses on developing a series of temporary advan-
tages. Instead of trying to create stability and equilibrium, the goal of strategy is to disrupt
the status quo».

Later D'Aveni contends that «disrupting the status quo» should be the top corporate goal. In a
hypercompetitive world, he writes, there will only be two kinds of companies: «the disruptive and the
dead». D'Aveni's insightful approach has a number of powerful implications:

— Leapfrog or transformative strategies become more important than ever.

— Businesses will achieve smaller profit margins under the pressure of price wars.

— Trust will come under new pressure-and «once trust is lost, it's very hard to recapture, especial-
ly in global markets where xenophobia makes foreign competitors suspect».

— A «logical approach is to be unpredictable and irrational», so as to throw a competitor off their
rhythm and distract them from your real intentions.

— Using the old strategy of attacking competitors' weaknesses «can be a mistake»-because those
weaknesses won't last long, and you're shooting at a moving target.

Another recent model of business strategy-London Business School professor Gary Hamel's
notion of «strategy as revolution»-makes a very similar case. Hamel argues that true business strat-
egy «is revolution; everything else is tactics». Many firms, he argues, «are reaching the limits of
incrementalismy; pursuing «incremental improvements while rivals reinvent the industry is like fid-
dling while Rome burns». Companies like IKEA, the Body Shop, Dell Computer, and Swatch are
«shackled neither by convention nor by respect for precedent» and are «intent on overturning the
industrial order». Never before, Hamel writes, «has the world been more hospitable to industry rev-
olutionaries and more hostile to industry incumbents. The fortifications that protected the industrial
oligarchy are crumbling under the weight of deregulation, technological upheaval, globalization,
and social change»3.
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One implication is that ideas that seem unusual should get perhaps the best hearing of all. «Senior
managers should be less worried about getting off-the-wall suggestions», Hamel advises, «and more
concerned about failing to unearth the ideas that will allow their company to escape the curse of incre-
mentalism»4. Another lesson of Hamel's perspective: rigid dividing lines between industries are rapid-
ly becoming obsolete. «Industry revolutionaries don't ask what industry they are in. They know that an
industry's boundaries today are about as meaningful as borders in the Balkans»5. Finally, Hamel's prin-
ciples of strategy suggest the need to empower workers. «Strategy making must be democraticy», he
writes, in part because the «capacity to think creatively about strategy is distributed widely in an enter-
prise. It is impossible to predict exactly where a revolutionary idea is forming; thus the net must be
cast widey». Hamel refers to the need to «supplement the hierarchy of experience with a hierarchy of
imagination»®.

In sum, then, what advice does this new line of business thinking have for other social institutions
in a complex, chaotic, fast-moving era? Strategies of the future will seek to disrupt the status quo and
thrive in the resulting chaos. They will emphasize unpredictable moves. Incrementalism is a recipe for
disaster. Authority must be decentralized and won by imagination and skill rather than seniority.
Boundaries between disciplines will collapse. Managers must value new, unusual, what seem at first
glance to be irrational suggestions.

MILITARY STRATEGY: THE NEED FOR REVOLUTIONARY THINKING

To get a sense of how far the U.S. military is from a truly revolutionary response to the knowledge
and information era, one need only hold D'Aveni and Hamel's advice up against the reality of military
planning as we do it today. However much fast-paced, over-the-horizon, anti-traditional thinking-the
kind demanded by the knowledge era-is going on in the military, that sort of mindset is clearly not
guiding U.S. force structure planning today. In our quaint notion of a «hedge» against a Soviet Union
that does not exist and our unreal (though undeniably comfortable) planning guide of «two (nearly)
simultaneous regional contingenciesy, we are about as far away from out-of-the-box thinking as could
be imagined.

Take, for example, our current approach to the Revolution in Military Affairs (RMA). In its true
form, this concept represents the introduction of knowledge-era concepts and structures into warfare.
And yet the existing DoD plan, at least in the medium-term, is not to achieve an RMA at all, but to
graft elements of that revolution onto a military force still representative of industrial-era, attrition-
style warfare.

Examples of this practice are easy to come by. A modern tank equipped with the global positioning
system (GPS) and advanced cellular communications systems is not revolutionary, any more than an
unstealthy attack aircraft with laser-guided bombs. A stealthy bomber raining cluster bombs on an
advancing tank division is not revolutionary. Nor is an aircraft carrier equipped with fancy electronic
countermeasures and radar detection systems. All of these capabilities-the capabilities on display in the
Gulf War-represent evolutionary advances within the same mode of fighting that has prevailed, in
some senses, since about 1940, and in others for hundreds of years.

Part of the confusion arises from the use of the term «information warfare», the term of art that
attempts to capture the knowledge era's influence on war. Mastery and use of information is
indeed at the core of the RMA. But this mastery does not simply involve adding one last bit of
detail into a World War II-style tank outfit-as if, had Patton's tanks been equipped with the GPS,
his divisions would have embodied the RMA. Rather, the true RMA represents an entirely new
manner of warfare, using information, long-range precision strike, and other tools to destroy an
enemy's ability and will to fight without closing on the battlefield and exchanging tank fire; with-
out sending vulnerable aircraft deep into hostile airspace; and without deploying aircraft carriers
close to an enemy coast.

The incrementalist notion of the RMA is ultimately self-defeating. It violates Gell-Mann's injunc-
tion that a period of rapid change is the time when it is most important to think comprehensively rather
than narrowly. It indefinitely postpones the day when the U.S. military will truly depart from deeply-
entrenched doctrines and routines and embrace the truly revolutionary elements of the new era in war-
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fare. It guarantees that the lion's share of procurement and research and development funds will be
devoted to slightly modified versions of weapons in regular use for almost a century. Incrementalism-
the time-honored planning approach of every major bureaucracy everywhere-constitutes a mortal
threat to our achievement of a true revolution in military affairs: If it is pursued bit by bit, added on to
existing pre-RMA systems in applique fashion’, it will not be revolutionary at all. It will instead per-
petuate old ways of conducting warfare and delay the time when the U.S. military enjoys the full
advantages of the RMA.

The potential for a mortal threat to the RMA exists in part because of our budgetary predicament.
As most U.S. military planners are now well aware, a crisis of defense policy is upon us, a crisis stem-
ming from a simple, but lethal, mismatch between budgets, force structure, and modernization. The
United States today has a small and steadily shrinking defense budget supporting a large force
designed to fight two simultaneous regional wars. As a result, only modest amounts of long-term
research and development or modernization are taking place. Not only does this situation make it
impossible for the United States to implement the RMA in the coming decades; it makes it unlikely
that we will maintain a high-quality, modern military force of any sort.

The numbers alone are startling-and for the most part, they are undisputed. No one denies the real-
ity of the budget shortfall8. The force outlined in the Bottom-Up Review of Defense Priorities is under-
funded by between $50 billion and $300 billion over five years. Put another way, to fully fund the BUR
force, the United States ought to be spending in the neighborhood of 4 percent of GNP, while current-
ly planned budgets will fall below 3 percent. This shortfall could manifest itself in three places: in force
structure; in readiness; or in modernization. Because of the Clinton administration's military strategy
of twin regional contingencies, it has felt unable to reduce force structure much beyond that of the
Bush years. And because of the political and military costs of allowing combat readiness or training to
slip, the administration has refused cutbacks in those areas as well.

As is now well-known, the result of these decisions has been to focus the effect of the budget short-
fall on the third area of military spending: the United States has gutted modernization and research and
development to pay for a relatively large, very ready force-in-being. Acquisition spending is down by
60 percent between 1987 and 1995. Research and development budgets will fall 40 percent from 1987
through 1999, and what is left focuses mainly on modifications and upgrades of existing systems rather
than on developing new ones. The obvious consequence of slowed modernization is a military with
aging equipment. By the year 2010, the average age of tanks in the U.S. military will be 21 years; of
utility helicopters, nearly 30 years; of navy fighter aircraft, 15 years; of attack submarines and surface
ships, 16 years; of air force fighter-attack aircraft, 20 years; and of air force bombers and transport
planes, 35 years®.

These statistics tell a simple tale: the United States government has decided to mortgage the future
of the military to its present. Slashing modernization in favor of force structure and readiness means a
stronger military today in exchange for a weaker military tomorrow. «Modernization», General John
Shalikashvili has said, «is tomorrow's readiness» !0 - and it is the only route to the RMA. Without R&D
and procurement, without new investments in tomorrow's military in addition to mortgage payments
on today's, the RMA will never become a reality.

This kind of strategy would make sense if the United States faced immediate and serious threats
that mandated a very large, very ready military. But this is not the case; the United States does not
now face a major global rival, and will not face one for at least several years. Regional predators
like Iran and North Korea will succumb to a much smaller U.S. force, and the threat they pose is
blatant enough and far enough outside the mainstream of world politics that we can expect to assem-
ble coalition efforts to defeat these aggressors. On the other hand, ten years from now we might face
much more serious military threats. The predators, if they still exist in their present, hostile form,
may be stronger, with new weapons and larger militaries. And one or another major power may
undertake a path toward regional aggression. «Our most seriousy threats, says Columbia professor
Richard Betts, «will come down the road rather than tomorrow morning»!!. There is much to be said
for constraining existing capabilities to invest in modernization that would produce a stronger mil-
itary ten years hence.
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THE NEED FOR A LEAPFROG STRATEGY

Such an approach is available through what this essay will term the «leapfrog strategy». Its core
idea is simple: the United States should free up additional money for investments in future defense
capabilities, by reducing its force structure and continuing to budget the planned increase in modern-
ization funds beginning in FY1997; and it should invest that money, as well as the lion's share of
existing procurement budgets, in RMA technologies, skipping one generation of advanced weapons
systems now slated for procurement. In the process it should take the advice of D'Aveni and Hamel
and treat strategy and force structure as revolutionary notions; in the fast-moving knowledge era,
standing still invites disaster. By abandoning the idea of incremental modernization and striking out
toward a truly new generation of weapons, the leapfrog strategy forces U.S. defense planners to aban-
don their applique model of the RMA and rethink doctrine, organization, and strategy from the
ground up.

Currently, the Defense Department intends to purchase weapons over the next ten years that repre-
sent largely evolutionary advances over existing systems. Thus DoD will spend, in 1996 and 1997
alone, a billion and a half dollars to upgrade the M1 tank and the Bradley fighting vehicle; nearly half
a billion dollars on a new artillery piece and its supply vehicle; and $400 million on a light, direct-fire
tank. It will spend $500 million on the Comanche helicopter; $2 billion on the V-22 tilt-rotor aircraft;
billions of dollars on new aircraft carriers and frigates; over $2 billion on various new models of the
F/A-18 fighter-bomber; and roughly another $2 billion on new or upgraded F-15 and F-16 aircraft and
the roots of a new generation of tactical combat planes!2.

Yet, in the context of the RMA, many of these systems are doomed to obsolescence. Stealthy air-
craft are of course an element of the RMA. But large surface ships, heavy armored vehicles, and non-
stealthy aircraft will in coming years simply serve as magnets for advanced precision-guided weapons-
and, perhaps, weapons of mass destruction as well. The truly advanced warfare of the twenty-first cen-
tury will not be fought by aircraft carriers, tanks, and fighters as we now understand them, but by a
very different sort of military force based around the principles of the RMA-speed, agility, synergy,
information dominance, and lethal, long-range precision strike.

In many ways, the traditional systems can be thought of as a provisional generation of military tech-
nology, trapped between the highest expressions of pre-RMA military systems and the RMA itself.
They might be called the Neanderthal Generation because, in an evolutionary sense, they are akin to
Neanderthal Man: highly advanced, extremely intelligent, but doomed to extinction as a truncated line
on the evolutionary tree. Recognizing these facts, the leapfrog strategy would skip this generation of
technology in favor of a research and development and procurement strategy designed to bring the
Revolution in Military Affairs into being by the year 2010.

This is not to suggest that the Defense Department is ignoring all the technologies relevant to the
RMA. Nor is the argument here that none of the systems planned for deployment in the decade repre-
sent the nature of the RMA-a number of advanced munitions and pilotless drone aircraft now under
development are well within the emerging style of warfare. The argument is simply that the balances
are out of proportion: too much money is being spent on force structure and readiness rather than mod-
ernization at a time of reduced danger; and too many of our limited procurement dollars are being
invested in the systems that symbolize a declining era in warfare.

What are the declining systems? If it committed itself to a leapfrog strategy, the United States
would decide today that it had built its last heavy main-battle tank. It would have purchased its last
unstealthy fighter or bomber aircraft; and perhaps, if we are especially bold, its last manned combat
aircraft as well. With the C-17, it would have designed its last large transport aircraft. And the ves-
sels now in dry-dock would represent the last aircraft carriers and other large surface combat ships
built for the U.S. military. All of these systems belong to the Neanderthal Generation of military
technology.

What new weapons and combat systems would take their place? The full answer to this question
will only emerge over time, as research and development proceeds, and as the result of a careful
process of evaluation within the Department of Defense-or, perhaps better for bureaucratic reasons, by
a blue-ribbon commission outside the Pentagon. Nonetheless, some obvious areas of emphasis in the
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RMA include the following: the full range of information warfare capabilities, including computer
hacker operations; long-range, precision-guided munitions; stealthy aircraft; stealthy naval vessels,
including both submarines and small, cheap, low radar cross-section, PGM-firing surface ships; all-
weather sensors and targeting systems; drone observation aircraft and robotic ground fighting vehicles;
a whole range of non-lethal weapons; and others.

The leapfrog strategy is therefore a simple idea drawn from the unavoidable situation which U.S.
defense policy makers confront. Faced with a rapidly-changing world whose evolution is more and
more resembling elements of chaos theory, the enormous potential advantages of the RMA, budgets
insufficient to pay for even current forces, and barren modernization plans devoted largely to an
improvement over pre-RMA ways of doing business-faced with this unprecedented conjunction of fac-
tors-the choice for the United States is obvious. Scrap the Neanderthal Generation; reduce force struc-
ture by perhaps 25 percent to free additional resources; and design an investment strategy to bring the
Revolution in Military Affairs into being by the year 2010.

QUESTIONS AND RISKS

Obviously, any approach as brazen as this will have its share of risks and uncertainties.
Understanding and appreciating those risks will be a critical element to implementing the leapfrog
strategy in a sound manner. It would be nice, of course, to do both, but the realities of our budgetary
predicament will not allow us that luxury.

Initially, U.S. military planners will need to inventory the capabilities they will be surrendering by
scrapping the Neanderthal Generation of systems. If we stop building aircraft carriers today, for exam-
ple, when would the U.S. carrier inventory drop to a level that would make it unable to maintain for-
ward presence coverage in key regions of the world? If we cease buying tanks, roughly at what point
would U.S. M-1s become unserviceable? The concept at issue is that of a window of vulnerability.
Would the leapfrog strategy leave the United States with a decrepit force for two or three years, or five
or ten, before the RMA systems actually came on line? Would our carriers become unusable before we
possessed the intercontinental precision-strike capabilities to substitute for them?

Of course, the idea of a window of vulnerability is hardly unique to a leapfrog strategy. Current
U.S. defense policy, and in particular its small procurement budgets, are already creating one. The only
question is whether we address that risk by waiting until the last moment and then rushing a new set
of Neanderthal Generation weapons into production, thus wasting resources and energy on a doomed
class of combat systems; or whether we lay out a careful plan to close the window of vulnerability by
realizing the RMA before it opens.

Moreover, the leapfrog strategy as I have outlined it does contain a substantial insurance policy
against the transition. This insurance comes in the form of the modified Neanderthal Generation sys-
tems-stealthy aircraft, stealthy robotic ships, unmanned aircraft-that were included in my list of RMA
technologies. It is highly likely that, within our lifetimes, the process we now understand as the RMA
will ultimately lead us to wars that have even outstripped those space-age weapons. In purchasing
them, however, we would preserve some degree of ability to fight «traditional» major wars, an ability
reassuring to U.S. friends and allies and cautioning to potential U.S. adversaries.

A second risk involves our level of certainty that we can bring operational RMA systems into the
force in the next fifteen years. Is it possible to overcome the technological hurdles in these areas and
produce systems that work in that time frame? Or would we risk rushing into the force a series of ill-
tested weapons prone to breakdown and failure? The state of technology, and its rapid advance, sug-
gest that the technological bridges can be crossed; none of the RMA systems contemplated here
requires any profound new scientific breakthroughs. The marriage of an intercontinental-range missile
and a precision-guided warhead is a matter of engineering rather than scientific research. Nonetheless,
U.S. defense planners must take careful stock of RMA systems and determine if they could be
deployed in a sound manner by the year 2010.

Third, there is what might be called the «dreadnought fallacy»: when a militarily dominant nation
deploys a new generation of technology that renders previous ones obsolete, it can wipe away its
advantage and begin a new arms race from scratch in an area where others can suddenly pull ahead.
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Some argue that this happened to Great Britain in the early twentieth century-the dreadnought trumped
all previous fighting ships, and when others began building the huge new armored vessels, Britain's
century-old dominance at sea came to a rapid end.

The obvious response to this argument is that no nation-state, not even one that is militarily domi-
nant, can stop the progress of technology. If it chooses not to pursue a new generation of weapons, it
will only be left further behind when others begin to exploit them. Had Britain chosen not to deploy
dreadnoughts, other nations would without question have eventually deployed similar ships that would
have rendered Britain's aging fleet useless. And the same is true today: the technologies that make up
the RMA do exist; they will be developed, especially because so many of them overlap with emerging
civilian applications; and nations will begin integrating these capabilities into their armed forces. The
only question is whether the United States moves first to master them or is left behind.

Fourth and perhaps most fundamentally, leaders of U.S. defense and foreign policy must discuss
the implications of an RMA force very carefully with our friends, allies, and potential adversaries. U.S.
officials will need to reaffirm to all of them the effects of the RMA-most fundamentally, by reiterating
that the purpose of the leapfrog strategy is to lay the foundation for another century of American lead-
ership abroad; and to remind allies that, without such a strategy, the gradual decay of U.S. military
capabilities is inevitable-just as, in the manner that business strategists understand, corporations that
stand still in the global marketplace face inevitable decline.

CHAOS THEORY AND A STRONGER MILITARY IN 2010

The leapfrog strategy proposed here is not a radical, reckless approach to U.S. defense planning over
the next ten to fifteen years. Given doctrinal barriers and budgetary shortfalls, a leapfrog strategy is sim-
ply the only way-short of a major upsurge in the defense budget-to make the RMA a reality in the fore-
seeable future. Circumstances and past defense decisions have left us with two clear, stark alternatives:
leave the long-term defense program the way it is, and be witness to the steady erosion of U.S. military
power; or adopt something like the leapfrog strategy and restore U.S. leadership for the better part of
another century. If we take seriously the implications of chaos theory, there can be no other choice.

The leapfrog strategy is not without its risks and pitfalls. No approach to the large, complex issue
of U.S. defense policy will be. But it is the one policy that recognizes the true value of the RMA and
takes the steps necessary to bring it into being. As such, the leapfrog strategy is the single most funda-
mental organizational and strategic concept necessary to realize the RMA's full potential.

We have no time to waste. Every passing year exacerbates the deficit in defense modernization we
are accumulating. If we are to avoid a serious window of vulnerability and bring the RMA into the
force before our existing combat systems simply stop working, we must act rapidly and implement the
leapfrog strategy before it is too late.
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Hogsiit nHTENNEKTYaTBHBIN KIIACC.
JlokomotuB IloctmonepHa, nnu « Tepputoprs TbMbD).
Hctopus B (IOCT)COBPEMEHHOM MHTEPbEPE.
Personalia.

3aceoanue mpemoe, 28 okmaopa 2005 2.

Tema «Kakasi konctutynusi Hy:kHa Poccnu? K croseruro manugecra 17 oxrsiopst 1905 rona»

Koncturyuusi Poccuu. HoBbiii cTrpoii. — M.: MacTuTyT HantmoHansHOU crpareruu, 2005. 122 c.
Koncrurymus Poccun. IIpoexkt MHCTUTYTa HAIMOHAIBHON CTPATErvH.
Hosslit cTpoil. Jluckyccust AreHTCTBa NOJIUTHYECKUX HOBOCTEH.

Muxaun Pemu3os. IIpoeKT «rocynapcTBO-LIMBUIIN3ALIMS.

Apocnas Bymakos. Kak Ham nepeyupeauts Poccuio?

bopuc Mesicyes. Ationorust Gpenepanusma.

FOpuii Conozo606. Beunas Poccus u BpemeHnHas KoHCTHTYIHS.

Ilasen Ceamenxos. JIByxataxknas KoHcTutyuus.

Braoumup Kapney. Bo3BpailieHne K OCHOBaM.

FOpuii Kopuney. Mexay «cTapbiM TOCYIapCTBOM» M «HOBOU UMITEPHEi».

Ilpezenmayusa knyoa «Kpacnas nnowaovy. I'ocmunsiit 0eéop 10 noaopa 2005 ..
byxner «Kiry6o «Kpachas mromane»y». — M.: Kiyd «Kpachas miomazs», 2005. 8 c.

3aceoanue uemeepmoe, 25 nosaopa 2005 .
Tema «Kpusuc nMBHIM3ANMY: NlepeceIeHUe HAPOJA0B)
Onvea Buvixosaney, Cepeeii [paduposckutl, [mumpuii Kumun, Tamvana Jlonyxuna, Huxuma
Mxkpmuan. IloIATHKAa MIMMUTPALMM M HATYpaJu3anuu B Poccun: cocrosinue ae1 1 HanpaBJieHUs
pasBuTus. AHamutndeckuit moxian / [loxn pea. C.H. Ipamuposckoro. — M.: ®oun «Hacneaue Erpa-
3umy», LlenTp cTparernyeckux mccienoBanuii [lpuBomkckoro gpenepanpaoro okpyra, 2005. 310 c.
Tpennsl.
OTBITHI.
Hamepenus. I1sTh KITI04€BBIX BOIPOCOB MOTUTHKH.
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ITocnecnoBue. CMeHa reocTpaTerndeckoil mapajaurmMmbl — OT COOMpPaHUs 3eMEllb
K COOMpaHMIO HapOIOB.

3acedanue namoe, 9 oexaopa 2005 2.
Tema «Kpuzuc nuBuansanumn: kaprorpapus riodaabHoro Janamadgra»
Anexcanop Usanosuy Ymxun. Kpusue nuBuim3anuu: kaprorpagusi rjo6ajabHoro Janamadra. —
M.: Kny6 «Kpachas miomiaasy, 2005. 32 c.
HuBunuzauus NpoTHB r100aTH3alHY.
CrouMOoCTb 1€MOKpaTHU.
Nmnepus nobennna pecmyonuKy.

3aceoanue wiecmoe, 20 oexaopsa 2005 2.
Tema «Kpu3uc IMBHIH3ANMU CKBO3b MPU3MY AaHTPOMOJIOTHI
Cepeenr Cepeeesuy Xopyoscuti. Kpuzuc HNUBWIN3ANHU: CKBO3b NPHU3MY AHTPOMOJIOTHH. —
M.: Kny6 «Kpacnas miomans», 2005. 24 c.
I'moOanu3anys U MOUCK HOBOM MOJEIIN YEJIOBEKA.
OBTaHaCHS.
Cynpba Anama u cyan0a MBaHa.

3aceoanue ceovmoe, 13 aneapa 2006 2.

Tema «[100a/1bHAsI PEBOJIIONHUS: PETPOCTEKTHBA U MEPCHEKTHBHI»

I'nobanbHas peBosionusi: peTpocneKkTHBa U nepcrnekTuBbl. — M.: Kiy6 «Kpacnas mmomansy,
2006. 32 c.

Muxaun Jlenseun. ColMabHO-2KOHOMHUYECKAs TporpamMma OyayIei peBoIIOIUH.

JImumpuii Anopees. llocnenuwnii manc [Tytuna, nnu [IpeBeHTHBHAS «OapXxaTHasi PEBOIIOUS.
Anexcanop Hexnecca. Ilopaxenue Poccun.

3aceoanue ocemoe, 27 ansapsa 2006 2.
Tema «3akat Poccuu M MPOEKT HOBOI'O rocyIapcTBa-IUBUIH3ALMID
3akat Poccuu M NMpoeKT HOBOTO rocyaapcrBa-muBuananun. — M.: Kiy6 «KpacHas muomazsy,
2006. 40 c.
Anexcanop Hexnecca. Beenenue.
Cmanucnae benxoeckui, Braoumup onvuues, Poman Kapes, Huxuma Kpuuesckuii,
Muxaun Pemusos. OOHaIM4IMBaHNE BIACTH: (PUHATBHAS CTPATETHs POCCUHCKOTO MPABSILETO CIIOSL.
Cmanucnag benxosckuii. IIpoeKT CHIPLEBOM KOJIOHUH.
Nmunepcknii npoekr: /[Ba B3risiga
Anamonui Yybatic. Muccus Poccun B XXI Beke (B UBIOKEHHUH ).
Cmanucnag benxosckuii. ViMnepranu3M Kak BbICIIAs CTaIus Jubepann3ma.
Cepeeii Mapxos. Tlonsats Oynyiee.
OO01ecTBO TOHKHO 00CYIUTh U pemuTh mpobiemy 2008 roxa.
Jlexuusi, mpoYNTaHHAS YIACTHHUKAM IICKOBCKOTO MOJIOZIC)KHOTO PETHOHAIBHOTO JTBH-
xenus «llepBoiid pyoex» ((hparMeHThI).
Ieb Iasnosckuii. Ha msiToit TOUKe BHU3 110 MOKPOMW TIIMHE.

3acedanue oeeamoe, 10 ghespana 2006 2.
TeMa «AJIbTepHATHBHbIE CHIEHAPUM IIO0AJBHON PEeBOTIONUID)
AJIbTepHATHBHBIE CIIEeHAPUH IT100a1bHOH peBoonun. — M.: Kiyo «KpacHas mnomaney, 2006. 92 c.
bopuc Kaeapruyxuii. Tlokopenne Cuatia.
Kamnuranusm kak Mupocucrema.
Caiit «Kontpynap.py». Manudect HoBoro UnTepHaionana.
Hexnapanus MaTepHannonansHoi ColnaabHON JTUTH.
FOpuii Kpynnos. l'mnepumnepus CIIA unu muposas nepxkasa Poccus?
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Maxcum Kanawnuros. HelipoHOMUKA: )KH3HB B CTHJIE action.

3acedanue oecamoe, 17 ¢hespana 2006 2.
Tema «/Ipyras Poccusi. PeBoaionysi kak mpeaAMeT MYCYJIbMAHCKOMH MOJTUTHYECKON MBICJIN»
Jpyras Poccusi. PeBostronus kak npeaMeT MycyJbMaHCKOI MoJMTHYECKOH Mbican. — M.: Kiry0o
«Kpacnas mromaney», 2006. 60 c.
Tetioap /]icemans. O0mecTBO U BpeMs. [7100aNbHBIA MEXaHU3M OTUYKICHUS.
Pagpasne Xaxumos. T'ne nanra Mekka?
Pagux Myxamemuwun. B monckax penurno3Hod UASHTUYHOCTH.
Anexceti Manawenxo. Vicnam B Poccuu B 2020 rony.
Hcmaun F'acnpunckuii. Pycckoe MycynbMaHCTBO. MBICTH, 3aMETKU W HAOTFOJICHHS.
Anu Hlapuamu. KpacHbli nciam.
Pyxonna Xometinu. OCHOBBI UCIIAMCKOTO TOCYapCcTBa.
[Mocnanue nmama Xomeitnn Muxawmny [opbadesy.

3acedanue oounnaoyamoe, 21 gpespann 2006 2.
Tema «Moaesu BJaacTH»
Banepuii Anexcanoposuu Ilooopoea. Bnactb. ONbITHI O ICUX0CEMHOIOTHU. 3aMeTKH 90-X rogoB. —
M.: Kny6 «Kpacnas miomazsy», 2006. 84 c.
Uro takoe BrnacTb. [locTaHOBKa MPOOIEMBI.
I'mtnep / Cranu.
Unes narepst. OnbIT reHEaIOTUK TOTAIMTAPHOTO MIPOCTPAHCTBA.

Kuyo «Kpacnas mjaomaab» B rocrsix y Meaua-kiay6a «ABuakocmoc», LocTuHblil aBoOp,
27 ¢eBpas 2006 r.
MNudopmanmonnsiii 6romnerens «Kiny6 «Kpachas miomans- M.: Kny6 «Kpachas minomaney», 2006. 8c.

3aceoanue ogenaouyamoe, 20 mapma 2006 ..

Tema «Pycckuii mpoekT: Moxeau AJsi COOPKU»

Pycckuii mpoexT: moaean juisi coopkn — M.: Kiyo «Kpachas mromansy, 2006. 80 c.
Braoucnas Cypros. CyBepeHUTET — MOJIUTUYECKUI CHHOHIM KOHKYPEHTOCITOCOOHOCTH.
Cepeeti I paduposckuii. OT cobupaHus 3eMelib K COOMPaHUIO HAPOIOB.

Baoum Leimbypcxuil. 3aypanbckuii [leTepOypr: anbrepHaTUBa A7 POCCHICKON IMBUIIM3AIINY.
Bumanuii Hatiwyno. Kak crpouts Poccuiickyto UMIepuro.

Anexcandp 3unoeves. COBeTCKHN BKIIAJ B COIMAILHBINA MPOTPECC YEIOBEYSCTRA.
Cmanucnas benxosckui. CCCP — oynymee Poccum.

Ezop Xonmozopos. PecraBpanus Oymyriero.

Baoum Llmena. Mpic IIpoBuneHus.

Mupon bopeynés. TlepecOopka pycckoro Mupa.

Koncmanmun Mumuun. Ykpauna under constructing. ..

Hlémp Il]edposuykuii. Pycckuii Mup. Bo3MOXHBIE TIETTH CaMOOTIPEICIICHUSI.

3acedanue mpunaoyamoe, 31 mapma 2006 2.
Tema «Ykpanna — Benopycenss — Ka3axcran: mouTH4yeckasi IHHAMAKA Ha MOCTCOBETCKOM
NMPOCTPaHCcTBe (K HTOraM BbIOOPOB)»
Yxpanna — Benopycceusi — Kazaxcran: monutuyeckasi JMHAMMKA HA MOCTCOBETCKOM MPOCTPa-
HeTBe (K uToram BoioopoB). — M.: Kity6 «KpachHas mmomaney», 2006. 60 c.
Eepazuiickuit monumop
«EBpa3uiicKkuii MOHUTOP»: CHUCTEMA PETYIIPHBIX MEKCTPAHOBBIX OMPOCOB HACETICHHUS.
Hacenenue crpan EDII 06 0CHOBHBIX MPUHIUIIAX YKOHOMHUYECKOM MHTETPALUU.
Poccust, Ykpanna, benapycs, Kazaxctan: cxofcTBO U pa3iudus MacCOBOTO CO3HAHHS Kak (DaKkTop
WHTETPAluN/Ae3NHTCT PAIIH.
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Ykpauna
Buxmop Owenxo. TeneoOpanienue npe3upenra Ykpaunel 24 mapra 2006 1. (dhparmenT).
Cepeeii Buptokos. YkpanHa: niepe3arpy3ka?
Cmanucnae benxoeckuii. Omenomistonui yenex HOnun TuMoreHko.
Buxmop Munumapes. YkpanHe NpHIETCS BEIOUPATh MEX/Ty OOJBIION KOATHIIMEH U HOBBIMH TTapiiaMe-
HTCKUMH BBIOOpaMH.
benopyccua
Anexcanop Jlykawenko. BerynurenbHoe cioBo npesuenta PecryOnuku benapych Ha mpecc-koHbe-
peHIun 6enopycckuM u 3apyoexusiM CMU 20 mapta 2006 1. (pparmenr).
Iagen Ceamenxos. «Ilocnennnii eBponeer» B CHI.
Jlocvim Camnaes. benopyccusi: ctpaHa moOeMBIIEH KOHTPPEBOIIOIHY.
FOpuii Conozo606. benopyccus: 1ieHa nooesl.
Kaszaxcman
Hypcynman Hazapbaes. Brictyruienue npesuaenta Pecriyonuku Kazaxcran na HaronanbHOM KaHa-
ne «Kaszaxcran» 2 nexabps 2005 r. (¢pparmeHr).
FOpuii Cono3zo60s. Ilpuner nmu B Kazaxcran «rmobansHOE mpaBocyane»?
Poccust cepaurces.
Iasen Cesmenxos. Poccust u CpenHsas A3usi: MPOEKT IKCTIAHCHH.
Kazaxcran: kypc Ha EBporry.
Baoum Leimbypcxuil. Kazaxctan B HOBOH MHUPOBOU COOpKe.

3aceoanue uemvipnaouamoe, 13 anpensn 2006 2.
Tema 3acexanus: «IlonuTHKO-IKOHOMHIYeCKoe MoJi0keHHe B Poccnm:
COBpPeMeHHAasl CHTYalisI M MePCIEeKTHBBI PA3BUTHSD)
INonmuTrko-3KOHOMUYECKOE TIONIOXKeHHe B Poccu: coBpeMeHHas CUTYalusl U IIEPCIICKTUBEI Pa3BUTHS —
M.: Kny6 «Kpachas miomans», 2006. 96 c.
Baaoumup Ilymun. I'pynna BockMH Ha yTu kK caMMuTy B CankT-IleTepOypre: BBI30BBI, BO3MOXHOC-
TH, OTBETCTBEHHOCTH ((hparMeHr).
Anopeti bynuu. Tspxkoe HacnenctBo EnbiinHa.
Kpusuc sxoHOMUYECKUX HAeH.
Eeop I'atidap. O0 ycTOMYMBOCTU U THOKOCTH MOJIUTHUYECKHX CUCTEM.
Bsiuecnae Iazviues. I'myOunnas Poccust Hammx qHEH.
Baaoumup I'onviues. Kammrannzamus [lytuna.
Muxaun /lenseun. «4Uto Takoe xopoio» 1t Poccun.
FOpuii Kpynnos. Heo0xonum Kypc pa3BUTHS CTPaHbI.
Anopeti Psabos. MoryniecTBo U 0€CITIOMOITHOCTE «OEH3WHOBOTO TOCYIapCTBaY.

3acedanue namunaoyamoe, 25 anpensn 2006 2.
Tema 3acenanus: «locyrapcTBo-Kopnopamus»
T'ocynapctBo-kopnoparms — M.: Ky «Kpacras miomazns», 2006. 80 c.
JImumpuii Anopees. Mobunuzanus kopropamnuu «Poccusi».
Apocnas Bymaxos. TocynapcTBO-KOpHOpaIis Ha CITyk0e rocynapcTBa-IIHBAITA3AIIH.
Anexcanop Hexnecca. TocynapcrBa-kopriopanuu, wiv HoBeiit MUpoBO# TaHamadrT.
FOpuit Conozobos. KopnoparuBHasi MoJiepHHU3AITHS.
Anopeu @ypcos. T'ocynapcTBo, OHO Ke KOPIOpaIys.
Cepezeti YepHnviues. Kopriopaniny B ICTOPUHM U METAUCTOPUH.
Kopnoparuszm — napaaurma HOBOTO CTOJIETHSI.
Bo3spamenue B Poccuro. XXI Bek.
Baoum Leimbypcruii. 3A0 «Poccusy.
Qununn [LImummep. Heokoprnoparusm.
Cepeeii Ilepezyoos. HoBbIil pOCCUICKUI KOPIIOPATU3M: AEMOKPATHYECKHA WM OHOPOKpATUYECKUI?
(O xonnernmuu @. llImutrepa).
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3aceoanue wecmnaouamoe, 22 mas 2006 2.

Tema 3aceganus: «Meuta u karacrpoga: CMeHna nponuceii Mupa»

Meura u karactpoda: Cmena npomnuceit mupa — M.: Kiny6 «Kpacnas mromans», 2006. 96 c.

@peopux Joceiimucon. Beenenue k kaure XXKan-Opancya JInorapa «I[1ocTMOIEPHUCTCKOE COCTOSTHHE:
TOKJIa]] O 3HAHUK.
[o Ty cTopoHy memepsl: TeMUCTH(GUKAINS HACOIOTUH MOIEPHU3MA.
O COBETCKOM Maru4eckoM peannsme.

Cowro3en bax-Mopc. ITnobanbHast KOHTPKYAbTypa?

Enena I[lempogckas. DTrka aHOHUMHOCTH.

9-11. B3misig u3 AMepuKkH.

Cowro3zen Bak-Mopc. InobanbHas mybnuyanas cdepa?

Jiconaman @rsmau. O JIOTHKE TIIO0ATHHOTO 3pEITHINA.

9-11. B3ruisaa u3 Poccun.

Onee Aponcon. TeneBuaeHue u karactpoda.

Banepuii [looopoea. I'ubens Twinpeaks.

Muxaun Poixaun. Apocalypse now. @unocodus nocne 11 ceHTI0ps.



