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BBejienne

YHMKa/IbHOE MPUPOJHOE PasHoo6pasie SKOCHCTeM apKTUYECKOI 30HBI, OXBaThIBAIOLICN
o6mpHyIo o6acTs EBpasimt i CeBepHOIT AMEpUKH, He TOTBKO pamyeT B30p, HO TAKoKe Tpebyer
0co60r0 OAX0fia B YIPaBIeHNI: PETyTHPOBAHNY XO3AICIBEHH O JesTSTHHOCTH, 06eCIIeyeHII
YCIIOBUIT TIPOXMBAHMA, COMATLHOTO M IIPOCTPAHCTBEHHO-TEPPUTOPUATBLHOIO PasBUTIA,
6esonmacHoctyt. OlieHKa OTeHVA/IA STUX 6OTaThIX TEPPUTOPUIL II0-I pOK HEMY He OTPaKaeT Boex
CTOPOH JIX CYILIeCTBOBAHA U Pa3BUTHA, B CBA3M C 1eM CeBep IOCTOSHHO OTKPBIBAET JIs JIIONEit
BCE HOBBIE BO3MOJKHOCTH €0 MCIIO/Ib30BAH I M M3y UeHVIA.

IIpyBredenrie HayIHOTO COOOIIECTBA K pPa3pabOTKe BCeX BUFOB MEPOIPUATHIL IO
PasBUTHIO APKTIMYIECKO 30HBI- HEOOXOAMMOe YCIOBIE I COXPAHEHISI XPYIKOTo GaTaHc
Mexny 9(GEKTUBHBIM MCIIONIb30BAHNEM M OePEXHBIM OTHOIICHUEM K Pecypcam, HpUpone,
KOPeHHBIM HAapOfjaM, 3aBUCSIINM OT HpHpPOAHBIX ycmosnit CeBepa. Taxast crerprduka pervona
00y CIIOB/IMBAET UCTOPUUECKUE 0COOCHHOCTH (POPMIPOBAHNS TTOCENICHNIL M TIIAHV POBOYHON
CTPYKTY bl 06EKTOB SKIWIOT'0, TPOM3BOTCTBCHHOTO Ha3HAYEHV U, KOHEUH 0, MHPPACTPYKTYPhL

OueBUAHO, YTO HEOOXONUMO MMETb IIPOYHEIC 3aKOHOJaTeTbHbIE OCHOBBI peaTi3al[ii
TOCY[JApCTBEHHOI IOJIMTUKM B 3TOM CTpaTeTMYecKy BaXXHOM permoHe Poccuitckoit
Depepainyt 0 OCHOBHBIM HAIPaBJICHVAM €€ COLMaIbHO-9KOHOMUYECKOIO PasBUTHL:
IPOCTPAHCTBEHHOE PasBUTHE M pAllMOHAIbHOE IIPHPONONOIb30BaHMeE, HCIIO/Ib30BAHUe
IPUPONHBIX PECYPCcOB M pellleHHe SKOTOIMYeCKMX BOIPOCOB; COXPAaHEHME U PasBUTHE
Ye/I0BEUECKOr0 KAMMTATA. llpefylaraeMble Mepel JO/DKHBI B O0s3aTeNbHOM IOpSIKE
y‘H/ITbIBaTb OCOGGHHOCTI/I IIPOXKUBAHNA U OCYH_[eCTBHeHI/IH 3KOHOMMYECKOI OeATCIbHOCT B
Ipefenax NaHHOM TEPPUTOPUN.

ORHMM U3 XapaKTePHBIX IPUMePOB HeOOXOAMMOCT IIOVCKA KOMIPOMICCA B Pa3BATIIL
PernoHa u y4ére ero Crenudiai MOXKHO HA3BaTh IIPOOIEMy IIepeceveHyisi apealoB 3ayIeraHyist
I10/I€3HBIX MCKOITAEMBIX € PACTIOTIOYKEHMEM YHUKATBHBIX SKOCTEM; TePPUTOPYAMIL TP OXKIBAHV
KOPEHHBIX HapOJIOB, VX CAKPAIBHBIMI MeCTaMI, IIaCTOMIIIAMI JJOMALTHETO O7IeHs. BOTBIIHCIBO
CeBEpHBIX Cy0bekTOB PoccuM ITPONMNMCHIBAIOT B TOKYMEHTAX CTPATErMYecKOro IIaHN POBAHMA
3aJlauyl, CBA3aHHBIE C obecIledeHVeM SKOJIOTMYECKM OPMEHTHPOBAHHOTO POCTa SKOHOMMKI,
BHeJIpeHeM NHHOBAIMOHHBIX SKOTIOIMYECKIX TEXHOTIOTV 1, CHVDK eH MeM HETaTVBH Or O B O3 AEHICTBIA
Ha OKPY>KaIOIIyIo cpefy 1 3G PeK TUBH 0l IlepepaboTKe OTXOLOB.

Jlist ydeta Bcero psfa Tpe6OBaHMIL IO Pa3BUTHIO APKTUKH ¥ IIPU HAIMUNMY aKTUBHOTO
MHTepeca K ITOM TePPUTOPUM CO CTOPOHBI BJIACTEIl B HACTOSIIEE BpPeMsI CO3LAH MPOEKT
(benepanbHoro 3akoHa «O pasBunn ApkTndeckoit 30ubl Poccurickoit Gefepaninn», B OCHOBY
PaspaboTKM KOTOPOro, IO MHEHNMIO aBTOPOB, RO/DKHA OBITH IIO/IOXKEHA KOHIIEIINT
YCTOIYMBOTO pasBuTHsL. Taioke HEOOXOAMMO, YTOOBI 3TOT 3aKOH OTpAXKAI CHeI(puIecKye
YC]IOBI/IH ApKTI/IKI/I, OCOﬁeHHOCTI/I peI‘YHI/IpOBaHI/IH XO035I11CTBEHHOM OEATCIbHOCTN N YCHOBI/I}I
IPOKMBAHMA Ha 3TUX TEPPUTOPMAX. B paMKax HOBOTO 3aKOHOJATENbHOTO IIPOEKTA
Ilefeco00pasHO  YTBEPKACHME CHEUATbHBIX Mep TOCYHApCTBEHHOM  MONepKKI
SKOHOMMYECKOI! aKTHBHOCTH: 0COOble HalOTOBBbIC MEPhI, YCTaHOBJICHME IbIOTHBIX YCIOBII
KpeIMTOBaHN s, KOMIICHCAl[U Y [JLA HaceJIeHNA U Ap.



Henp3a Taxoke 3a6bIBaTb M 00 MHBIX BBI3OBAX. 3a [1Ba MOCTCTHNX JeCATUTICTV TyPU3M
IpPeBPaTU/ICT B ITIaBHBIN (AKTOP UeTOBEIECKOTO IIPUCYTCTBIA BO MHOIVX PaifOHAX ApKTVKIL
Ténnas u nérkad ofiexa, HoBefiee 060pyOBaH e Y CHAPsDK EHIIeE, MHTEPHET Y MOOVIIbHAA CBA3D —
TO, 4TO JO/DKHO Je/aTh NMpeObIBaHMe Ha STOM TeppuTOpUM KOMQOPTHBIM, @ OCBOEHMUE I
I PIYMHOKEHHUE 3KOOTMYECK UM CTBIX TPOCTPAHCTB B COBOKYITHOCTY C M3YYeHIeM CaMOOBITHONM
KyJIbTYPbI KOPEHHbIX MA/IOUNCTIEHHBIX Hapofios CeBepa — KpaiiHe NpUBIEKATeNbHBIM I OT/bIXA.
Bcé a0 TpebyeT IIy6OKOro OCMbICTICHI S U TIOVCKA pellieHuil 114 3 ¢eK TUBHOTO MCIIOIB30BaHIA
TEPPUTOPUM JIA PEKPEALMOHHDIX Iesielt. TPy IHOCTH, MPEeIATCTBYIONIME AKTUBHOMY PA3sBIIVIO
Typu3Ma B HAllleil CTpaHe, HEPeTKO CBA3AHBI C 9KOIOTMUeCKMMI [pobneMaMut APKTHKA U
IPUTPAHNIHBIM CTATYCOM €€ 3HAUMTE/TbHOM YacTy, YTO OTPAaHMUMBACT JOCTYII FOCTEA M MX
KA Ta/IOB, A TAK)KE Pl O7IaraeT K ITOMCKY Pa3yMHBIX KOMIIPOMMCCOB.

Cy11eCTBYIOT TAKXKe U IIPOOTIEMBL, CBA3AHHbIE, HAIIPUMED, € 3aKOH OZ[a T/ bHBIM 3AKPEITICHIEM
JeMapKalm1 OTAENbHBIX I'PYI HACETCHMA: OTAMYME «CTAPOSKMIIBLIECKOTO HaCelTeHMsI» OT
«KOPEHHBIX MaJIOUMUIeHHBIX HaponoB Cesepa, Cubupn u JambHero Bocroka» Poccumiakoit
Depeparii, KOTOPbIe MCTOPUIECKI U TI0 CBOEMY 00pasy MJII3HI U XO03AVCTBOBAHIL, TTPOMBICTIaM,
VHBIM IIPEIOCHITIKAM CXOXKH, VIMed TP STOM STHUECKIE 0TI WA

Takoit MHTepecHeNIIIT CIeKTp NPOteM OTKPBIBAET epell HaMy PETMOH LIVIPKY MIIOJIIPHOTO
Cesepa. J]/111 oycKa peleHis13a/jad pa3/IMIHON HaIpaBJeHH OCTI HACTOAIVI COOPHMK pasOuT Ha
TP TeMaTU4ecKUX pasera: 1) BbISOBBI M BOIPOCHI 06eciedeHMs YCTOM WIBOTO PasBUTVA APKIVIKI;
2) crparermyeckoe ypas/eHUe IIPOCTPAHCTBEHHBIM ¥ 9KOHOMUYECKUM Pa3BUTHEM APKTHKY 3)
CTpaTernyuecKoe YIpaB/IecHNe COMATbHBIM, STHOKYIBTYPHBIM M SKOIOTMUYSCKUM Pa3BIIMEM
APKTUKI ¥ ME&KJYHAPOTHOE COTPY/IHITUCCTBO.

[lepBblii pasjienn NMOCBALIEH OTHAENbHBIM TeMaM yCTOMYMBOIO Pa3sBUTUA TEPPUTOPUN,
CBA3AHHBIM C YIpPaBJICHMEM IIPUPOJOIIO/NIb30BAHNEM, pa3pelIeHreM KOHQIMKTOB
VICIOMb30BAHNA PECYPCOB, MAPAANIIIOMAaT e, KaK YacTbIO CTPATeTNy Pa3BUTHA, BANAHNIEM
M3MEHEHMI OKPY KaIOIIEN Cpefibl Ha XO3ACTBEHHOE OCBOEHN € TEPPUTOPUMN .

Bropoit pasmen paccMarpuBaeT OTAENbHBIE TEPPUTOPUM LMPKYMIIONAPHON 3OHBL:
TOpoJia, KaK BOSMO>KHbBIE IOKOMOTUBBI PasBUTHUA [/ Beell APKTUKH, ¥ MyHUIIMIIAJIMTETB] B
KOHTEKCTE MX PeCypPCHON 3aBMCMMOCTH.

3aBepuiaeT cOOPHUK MIMPOKAsA IIO OXBATy 3aTPOHYTBIX NpoOieM Iofbopka cTareit,
HOCBSAIIEHHBIX BOIPOCaM AeMorpaduueckoil, KyAbTypHON IOMUTUKY, KIMMATUIECKIX
M3MEHEHVII ¥ CMEHBL IApajurM pasBUTHA, BbIOOpa (PYyHKLIMOHAILHOrO HA3HAYCHIA
OTAE/IbHOM B3ATON TEPPUTOPUN U IIP.

MbI HajieeMcs, 4TO TAHHBIN COOPHUK OyZleT BeCbMa MHTEPECEH M IO/IE3ECH YMTATEIIO,
WHTEPeCY0IeMYyca KOMIIZICKCHBIM Pa3sBUTIIEM IV PKyMIIonsspHoro Cesepa.

ABTOPCKUII KOJIIEKTHB:

I'nasa 1: fIu Murse Canpg (Jan Yngve Sand)- 1.1, Cseppe bpaaren Tuxomnnt) (Sverre
Braathen Thyholdt)-1.2, MareeBa A.A. - 1.3, CmopukoBa B.JL. -1.4, Xopepa O.B. -1.4;
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Yacrs 1. Boi30BBI ¥ BOIPOCHL 00eCliedeHMsI YCTOMYMBOTO PasBUTHA APKTUKM

1.1. Sustainable economic development and growth in the Arctic: conflict resolution and

co-operation over natural resources'

With the opening up of resource exploitation in the Arctic (due to climatic and
technological change) cooperation between alarge number of players of very unequal size and
stature in the private and public sector, and in different regions within and across national
borders, is becoming increasingly important for economic efficiency, development and
growth.

Increasing economic activity within a more heterogeneous (cross-border) environment
may in addition result in increased potential for conflicts. A thorough understanding of the
main factors facilitating cooperation and the factors that may hamper and stifle the process of
economic development is crucial. A thorough understanding of the specific issues/themes we
want to focus on are risk (in operations), international cooperation, contractual arrangements
(formal and relational), adaptation, and conflict, is highly relevant for the economic
development in the High North.

The governance of cooperative undertakings and the potential for conflicts in such
undertakings is of particular importance. We will consider regulation and the limitations
institutions pose on such regulation, as well as considering the importance of various forms
of contracts to facilitate cooperation and mitigate conflict. Regulatory intervention may be
considered mandated agreements, whereas contracts between individuals, firms and public
institutions may be considered as voluntary agreements, and these two approaches are thus
different although possible alternative solutions toa given problem.

Pertinent challenges for cross-border interaction related to differences in legal
structures, cultures and normsbuilding on economic theory of relational contracting and
experimental methodology.

The economic importance of remote areas are closely related to access to natural
resources. The Arctic is no exception. Receding ice and better technology are making the
Arctic increasingly attractive from an industrial perspective. The intensified development
creates novel and unprecedented opportunities and challenges for governance and business
management across national borders (that may be disputed) and cultural borders (that may
be controversial) in the circumpolar north. There is potentially much to be gained from
conflict resolution and cooperation over natural resources in the Arctic and much that can be
lost. See, for example, The Economist, Special Report on the Arctic: “The melting north” (June
16, 2012). According to the report, the Arctic may hold 13% (30%) of the world’s estimated
undiscovered reserves of oil (gas).

I Project participants: Jan Y. Sand (UiT), Stein @stbye (UiT), Johan Birkelund (UiT), Lance Howe
(UAA), Jim Murphy (UAA), Lee Huskey (UAA)



The location of economic activity depends on transportation opportunities that we
often take for granted, but may be practically non-existing in the Arctic. Efficient use of
natural resources may necessitate investment in transport infrastructure, such as roads,
railroads, airports, power lines, gas pipelines, as well as technological innovation to facilitate
transportation. The Arctic region has an abundance of natural resources suitable for energy
production (both non-renewable and renewable), albeit remote from the main consumers of
energy. At the industry level, the capacity for (and quality of) transmission services is
fundamental to a large-scale deployment of energy produced from new energy sources
(Padilla et al., 2008).

From a risk management perspective, the abundance of a variety of natural resources
suggests that the exploitation each of these resources should not be viewed in isolation, and
neither should the infrastructure investments necessary to access these resources. Volatile
commodity prices may have an impact on exchange rates, and the effect of changes in
exchange rates is likely to be different for different natural resource based industries (a strong
currency will, for instance, have different impacts for the prospects of the petroleum and
tourism industries). Consequently, the Arctic region may be better suited in terms of
macroeconomic diversification if developing a portfolio of natural resource based industries.
To achieve this, it is essential to provide the appropriate infrastructure. Importantly, there
might be synergies between different infrastructure projects from a macroeconomic risk
management perspective.

The governance of cooperative efforts may be undertaken through regulatory
intervention or relational contracts where the latter are contracts based on trust resulting from
long-term collaborations. The reliance on contracts to govern relationships is a core element
in the market economy, but even if contracts can be written between the cooperating players,
such contracts may often be difficult to enforce due to contract incompleteness resulting from
unforeseen consequences. Furthermore, hold-up related to investments is still an issue, and
although formal contracts may not be sufficient to solve hold-up problems they may act as a
reference point to improve the outcome over a no-contract situation [63,66]. Introducing
cooperation scenarios across borders separating players belonging to different jurisdictions,
and with different cultural backgrounds may effectively increase such problems.

The overall issue addressed in the present proposal is the governance of cooperative
undertakings and the potential for conflicts in such undertakings. We will consider regulation
and the limitations institutions pose on such regulation, as well as considering the importance
of various forms of contracts to facilitate cooperation and mitigate conflict. Regulatory
intervention may be considered mandated agreements, whereas contracts between
individuals, firms and public institutions may be considered as voluntary agreements, and
these two approaches are thus different although possible alternative solutions to a given
problem.

The importance of cooperation, and how to govern (international) B2B-
cooperation? There is today a consensus that cooperation on innovation between actors
(private and public) across national borders is necessary in order to meet the safety and
technological challenges for natural resource development in the Arctic. As an example, the



Norwegian minister of foreign affairs stated: “If we are to be able to develop the Barents Sea
as a new energy province, we must have the necessary technology to operate in vulnerable
Arctic areas. Cooperation between public and private actors from Norway and Russia is
essential if we are to succeed in developing this technology”. Even if technological and safety
challenges can be overcome, this does not imply that commercial development is viable. Just
as important as cooperation and interaction between public and private actors from different
countries may be for innovations, the same is true when the technological breakthroughs are
in place and the development and operation of the activities are to begin on a regular basis. If
this is going to be successful, the design of a regulatory framework should be based on careful
thinking about decentralized market interaction across borders separating very different
countries in terms of legal systems and (business) cultures.

Competitors
and suppliers

Internal
knowledge

External
knowledge

Figure 1. Cooperation and the innovative firm
Source: compiled by the authors.

Cooperation between alarge number of players of very unequal size and stature in the
private and public sector, and in different regions within and across national borders, is
becoming increasingly important for stability, sustainable economic development, efficiency
and growth. Public policies directed at facilitating the cooperation should be informed by
relevant research providing knowledge about how institutional and cultural differences may
hamper and stifle the processes in order to reduce inefficiencies and outright open conflict
that would probably not arise within a more homogeneous environment. The relevant public
policies considered in the current proposal will be the regulatory design and institutions, and
policies governing contracts between private-private and public-private players.

The intention of any contract between two parties is to facilitate the contractual
partners’ need at the start of the partnership to be able to foresee the financial status (from
being involved in the partnership) after the project is completed. The structure and content
of the formal contract aids in this respect, but due to the unavoidable lack of completeness in
the contracts additional factors will also influence the status after realization of the project.



These factors are, among others, differences in the legal systems and structures, and relational
contracts (trust and repeated interaction).

Contractual arrangements between parties (private-private, public-public or public-
private) cannot be completely specified and often leaves considerable room for ex post
bargaining. The feasible scope for bargaining as well as to what extent it is de facto exploited
depend on both thelegal structures and institutionsas well as cultures and norms. In this work
package, we intend to focus on the pertinent challenges for cross-border interaction related to
differences in legal structures across jurisdictions, differences in cultures and norms, building
on economic theory of regulation and on relational contracting.

Relational contracts are informal agreements between organizations and other
economic agents that are self-enforcing agreements sustained by the value of future
interactions [50]. Relational contracts are present in social interactions, inside each
organization, in inter-firm relationships, and in public-private interactions. The use of
relational contracts can be seen both as an alternative to amore costly and complete contract,
and relational governance and formal contracts can be seen as complementary devices [73, 80,
50].

For collaboration projects that involve stakeholders with different cultural backgrounds
(from different regions, from different countries, or even different business culture) such
relational contracts may be even more challenging. One generic example of such
collaborations is the public-private procurement (PPP) project delivery organization. Hart
(2003) uses the incomplete contracting framework to provide a preliminary model foranalysis
of PPPs, and Parker and Hartley (2003) consider the role of trust in relational contracting in
PPPs/Private Finance Initiatives (PFIs). With private firm involvement, thisis closely related
to the question of privatization of infrastructure [82].

Cross-cultural experiments — a background. Laboratory experiments are extensively
for the empirical study of cooperation behaviour. Experiments are particularly useful for
separating out explanations for why people cooperate when traditional economic theory
predicts they should not. An example is voluntary agreements (contracts). Without contracts,
there would be no market, but contractsare often difficult or impossible to enforce. This could
be due to lack of enforcement institutions, prohibitive enforcement costs or informational
asymmetries. However, standard theory based on selfishness and complete rationality may
exaggerate the problem.

Invoking reciprocal behaviour may increase the set of enforceable contracts.
Experimental evidence suggests that reciprocity is a substantially important and powerful
enforcement mechanism [59]. Even when contracts are non-enforceable, contracts may affect
behaviour by acting as moral reference points. Standard theory suggests non-enforceable
contracts are just cheap talk, but experimental evidence suggests the idea of such contracts as
moral reference points could be substantially important empirically [66]. The problem of
exogenous enforcement of contracts is aggravated in situations involving parties from
different countries. Taking a case to court could be costly, the ruling may be disputed, and
even witha court-ruling the enforcement of the decision could be practically impossible. Non-



enforceable contracts may therefore serve as arelevant cas pur for contracts in an international
environment.

Parties from different countries and cultures could also have conflicting views on
fairness and moral obligations that could jeopardize the role of non-enforceable contracts as
moral reference points to a larger extent than what could be expected in more homogenous
environments [56]. Differences between parties associated with place and culture could be
large or small. For Norway and Sweden, differences might be small. For Norway and Russia
or the U.S. and Russia, differences could be substantial. The possible behavioural impact of
contracts may therefore be very different.

Conflict and cooperation in the High North - an experimental approach. The
project presented is a SiU-funded pilot project (Norwegian Centre for International
cooperation in Education), and is a collaboration between UiT - The Arctic University of
Norway, School of Business & Economics, and the School of Economics and Public Policy at
the University of Alaska, Anchorage (UAA), on experimental economics related to conflict
and cooperation in the Arctic. The coordinator at UAA: Professor Lee Huskey, with the
addition of the director of the UAA Experimental Economics Lab, Lance Howe, and Professor
Jim Murphy. Coordinators at UiT are Professors Jan Sand and Stein @stbye.

The overall goal is to provide a basis for a thorough understanding of the specific
issues/themes highly relevant for the economic development in the High North. In particular,
the risk (in operations), aspects related to international cooperation, the contractual
arrangements (formal and relational), and the potential for conflict.

The aim of the project is to set up a framework, both technical and pedagogical, for
cross-border collaboration on research and education pertaining to the study of specific issues
relevant to cooperation and conflict in the Arctic, and to organize a joint course that will act
as a pilot and enable student mobility between Anchorage and Tromse. Furthermore, we
intend to use the proposed framework as a basis for collaborations with additional partner
institutions.

This project integrates the teaching of these High North relevant issues with the
research-based methodology of experimental economics. Students will be directly involved in
the project through two channels: 1. through actively participate in the experiments both as
subjects, and 2. through actively participating in designing experiments and writing research
articles and presenting their work at seminars and workshops.

The experimental interaction between students from the participating institutions in
different countries is essential for bringing the cross-cultural aspect to the forefront, and could
not be achieved to the same extent by one of the institutions alone.

A brief course outline: “Cooperation and conflict in the Arctic”. Overview of the
Arctic andissues (Peoples of the arctic, Geography and resources, Institutions):

— Economic geography;

— Commons 101 (Conditions for cooperation, jointly determined systems, How do
you find agreement under different institutional rules?);

—  Market and nonmarket resources;

— Game theory, contract theory;
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—  Case studies;

—  Student projects.

There are some challenges related to running (economic) experiments simultaneously
with a 10 hour time difference, related to language (translation and back-translation), and
with respect to technical issues/programming. The expected output from the pilot is a
module-based course taught in part by UiT-faculty and part by UAA-faculty to allow
sufficient flexibility to make it sustainable post-financing period. In addition, increased
knowledge and awareness of Arctic issues, student and staff mobility between institutions,
knowledge transfer between UAA and UiT, as well as being able to expand to include other
institutions.

1.2.  The importance of temperature in farmed salmon  growth:
how changing sea temperature condition could affect fish farmingin the North

The development of salmon farming. Over the last few decades, aquaculture has been
the fastest growing animal-based food production technology [83] and salmon production
has grown faster than aquaculture production in aggregate. Farmed salmon production,
which includes Atlantic salmon, coho, and salmon trout, has increased from a few thousand
tons in 1980 to over 2.4 million tons in 2011. Atlantic salmon is the dominant specie,
accounting for more than % of the worldwide output of farmed salmon, and Norway is the
world’s leading producer with a 51% share of the total production in 2009. The main reasons
for this tremendous growth in salmon production are dramatic increases in both productivity
and demand [48].

Due to technological progress, which in turn increase the control of the production
process, has led to productivity growth and the lowering of production costs. This has led to
an improvement in the technical efficiency for salmon farmers over time, and the inefficiency
that is still present is mainly due to temporary shocks. Shocks in biophysical conditions also
increase the production risk and lead to considerable variations in industry profit levels.
Further, price volatility in the salmon market have been increasing and salmon prices are
considered to be highly volatile, short-run supply of farmed salmon is considered to be highly
inelastic, and a contribution to this development is the use of fixed-price contracts. These
effects can in part be explained by changes in biophysical conditions, which may lead to over
and under supply of salmon that will cause fluctuating prices and variations in profit levels.

The importance of temperature. Many factors influence salmon growth. The
endogenous factors that are controlled by the manager at the fish plant include the stocking
density, the number of juveniles released into the sea pens, the feeding pattern, and the type
of feed. However, the variation in the grow-out period mainly results from the effects of
exogenous biophysical factors on salmon production such as sea temperature, sea current,
waves, disease outbreaks, and daylight hours [72].

Fish are highly reliant on temperature, and the variation in sea temperature is
considered to be the most important biophysical factor that influences salmon growth.
Efficient salmon growth is somewhere or below 13 degrees Celsius. When the sea temperature
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is less than this, the fish consumes less feed because fish appetites depend on sea temperature.
Sea temperature above 13 degrees lead to more serious problems because high sea
temperatures lead toincreased densities of algae and parasites in the water as well as a lower
level of oxygen, and these factors increase fish mortality. Salmon living at 19 degrees Celsius
reduce their feed intake by 50 percent compared to salmon living at 14 degrees Celsius. Thus,
sea temperature above the threshold of 17 degrees Celsius has a significantly negative effect
on growth, with growth between 18 and 19 degrees Celsius occurring at the same rate as
observed for 3 degrees Celsius, and with a sea temperature above 20 degrees Celsius leading
to physiological breakdown [72].

Variations in temperature conditions over the years affect the production of Atlantic
salmon, which can affect prices and the profitability for the industry. As the production of
farmed salmon takes a significant period of time, changes in sea temperature have a large
influence of production of salmon since there is a close relationship between productivity and
sea temperature [83] shows that the grow-out period differs between northern and southern
part of Norway, using experimental data from two different fish plants. My own study,
Thyholdt (2014) [86], determines, by using aggregated data, that periods with relative higher
sea temperature lead to faster growth in North and Central regions while leading to slower
growth in the South region (see the division of regions in figure 1 below). The opposite occurs
with relatively lower sea temperatures. Hermansen and Heen (2012)[65] show in a scenario
of a linear temperature increase of 1° Celsius from 2008 to 2030, ignoring the effect of
technology, would the productivity increase in the northand decrease in the south, while there
will be more or less status quo in the central region of Norway.

Legends
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Figure 2. How the regions are defined in Thyholdt's (2014) study
Source: compiled by the authors.
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Climate change. Salmon thrives best in areas where the sea temperature is somewhere
between 5 - 15 degrees Celsius, and this limits areas that are suitable for salmon farming in
the world. Salmon are produced in Arctic countries such as Norway, Alaska (US), Canada,
and Russia, as well as Faroe Islands, Scotland (UK) and Republic of Ireland in the northern
hemisphere. In the southern hemisphere, farmed salmon are mainly produced in Chile, as
well as some minor production in Tasmania (Australia).

In the last fifty years, there has been a significant increase in the earth’s temperature.
Since the industrial revolution has the average temperature increased by 0.6 degrees Celsius,
while the annual temperature rise in the Arctic has been twice as fast [64]. Lorentzen (2014)
show that the sea temperature along the Norwegian coast has increased in recent decades, and
indicates that the sea temperature will continue to increase in the future. This may further
limit areas that are suitable for salmon farming in the world. Still, in line with my own work
[86] and Hermansen & Heen's [65] study, this increase in sea temperature may increase the
possibilities for salmon farming in the Arctic. Warmer sea temperature in the Arctic may
increase the productivity for current farms, as well as open up for increased activity in the
Arctic. However, increased activity may come at a cost for the society. Increased farming
activity would compete for resources, such as locations, with other activities in the Arctic, e.g.
wild-catch fisheries and tourism. Increased activity may also have a negative effect on the
vulnerable wildlife in the Arctic due to pollution and limitation of wildlife habitats. Hence,
increased farming activity in the Arctic may increase the conflict level with other sectors
already present in the Arctic. Warmer sea temperature in the Arctic may also increase the risk
level for the businesses in itself, since extreme weather conditions in the Arctic are likely to
increase [45]. The increase of extreme weather in the Arctic could damage the industry’s
infrastructure and increase mortality and escapes of the salmon. To avoid that, bigger
investments in more robust facilities would then be necessary which again would increase the
cost level of the firm.

The future for farmed salmon. The main reasons for the tremendous growth in
salmon production are dramatic increases in both productivity and demand [48]. The
productivity growth has reduced the real production cost and in 2008, production costs were
only 28% of what they were in 1985, and the sales price was only 30% of what it was in 1985
[47]. This is an indication that the salmon industry is a competitive industry, since reductions
in production costs cause reductions in sales prices. However, as can be seen in figure 2, in the
recent decade demand growth seem to be outpacing productivity growth, since the price of
salmon has exhibited a slight upward trend even as the quantity supplied has grown.
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Figure 3. Quantity and Real Price of Farmed Salmon in USD 1988-2011
Source: Norwegian Seafood Council.

On a global scale did demand growth, measured as shifts in the demand curve, grow
with 8% per year on average in the period between 2002-2011 [55]. In the same period, have
some emerging markets, such as Brazil and Russia, experienced yearly demand growth of
around 20% on average. This indicates that salmon is a popular product for consumers around
the world. The increase in salmon consumption is also highly correlated to the emerging of
supermarkets. In the 1980s, consumers bought around 80% of fish for consumption through
specialized vendors such as fishmongers. Twenty years later, the picture was turned. In the
2000s, consumers bought around 80% of fish for consumption through supermarkets [47].
The consistent supply of salmon seemingly make salmon and supermarket chains a match
made in heaven, as supermarkets have exploited the competitive advantage of farmed salmon.
If demand growth continue to grow, and if production growth do not match this demand
growth, prices will continue to rise in the future. This price increase would increase the
profitability in the business in the short run. However, a price rise may cause salmon tolose
market shares to other protein sources due to consumers subsidizing salmon for other food
commodities. It is not given that consumers that choose other protein sources instead of
salmon will return to salmon when prices fall, and this may again reduce the profitability for
the industry in longer terms.

Climate change and increased sea temperatures may open up new areas for fish farming in
the Arctic, which will increase the economic activity in the region. However, expansion of fish
farming in the Arctic mayalso increase the conflictlevel with other sectors in the economy, such as
tourism, wild-catch fisheries and wildlife preservations. The industry’s risk level may also increase
since the weather conditions in the Arctic are expected to be worse. The picture is not clear if more
fish farming in the Arctic would be beneficial for both the society and the industry, and important
questions need to be raised and answered before such expansion take place.
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1.3. KoMIleKCHOe YIpaBIeHME MOPCKMM HPUPOJOIONb30BaHMEM, OCHOBAaHHOEC Ha
3KOCHCTEMHOM HOAXOJie, KaK (akTop obecledecHUs yCTOMIMBOrO pPasBUTHAB ApPKTHKE

Cospanne >QQPeKTMBHONM CUCTEMBI YHpPaBIeHNA MOPCKMM IIPUPOJONOIb30BaHIEM
paccMaTpuBaeTCA B HACTOAINEE BPEMs KaK BaXKHeENIIAsA IIPeAIIOChIIKA YCIIEITHOIO PasBUTH A
06011 CTpaHbl, UMeloLIell 6eperoBYIo TMHUIO.

B xon1e 1980-x rofioB IpyIIION aMepUKaHCKUX MCClefoBarenell Ioj pyKOBOLCTBOM
npodeccopa K. Illepmana 6pUta BBIIBMHYTa KOHIIENIMA OGOBUINX MOPCKUX SKOCHCTEM
(BM3), xoTopas monyumuiaa B JAIbHENIIEM IPOKOE PACIIPOCTPAHEHNE M Pa3BUTHE, B TOM
uncne, B Pocenn [13]. 1ot moaxop onmpaercs Ha 5-MOY/IbHYIO CTPYKTY Py, BK/IIOYAIOIIYIO B
cebst MOIY/IN IIPOAYKTUBHOCTH, I/[XTI/IO(I)ayHbI n p])IGOHOBCTBa, 3ArpASHEHUA U 30POBbA
3KOCHCTEMBI, COLMO3KOHOMUKM U YIIpaB/ieHn . VIMEeHHO B3alMOCBsI3aHHAA MepapXmyecKad
CTPYKTypa OTPaXAET HEPA3PHIBHYIO CBA3b MEX]Y WMCCIENOBAHMAMM, MOHMTOPMHIOM M
yHpaBieHNeM, TpUCYIylo KoHmennuyu bMO. B ee pamkax paccMaTpmBaiOTCSl I7IaBHBIC
IPOIIeCChl, KOHTPOMMPYIOLIME CTPYKTYpy ¥ GYHKIMM OMONOTMYECKMX COOOIIeCTB Ha
pernoHanbHOM yposHe. Ilostomy BMO-nomxop mpencrapinsgerca MHOTMM CH eIV CTaM
HaWIy4lIMM HOJXOOM K JMCKPETU3allMK IIPOCTPaHCTBa MMPOBOTO OKEaHa Ha OT/ENbHbIE
CVICTEMHDbIE eV HUIIBI [ OCTIENYIONIEl peaTn3al My CCTEMHOM «BEPTUKAIN» YIIPABIEH ML
Jia passutia BM3-nonxona McclefoBare/isAM I0Tpe6OBaTOCh M3MEHUTD CBOM B3IJLAIBI HA
yIpaB/ieHMe C TPAJUIIMOHHBIX CEKTOPATbHBIX, KPATKOCPOUHBIX ¥ MOHOKYIbTYpPHBIX Ha
IKOCUCTEMHO-OPUECH TN POBAHHBIC, JONTOCPOYHDIE, AMAIITMBHBIC n MCHECC
AHTPOIIOLICHTPUYHBIE, UEM IIPEXKC.

Ha mnpocTpanctBax MUpOBOTO OKeaHa (YHFAMEHTOM «CAMHMUI] YIIPABTICHMA»
(06beKTOB yIIpaB/IeHMsI) BHICTYIAIOT MOPCKUE SKOCKUCTEMBI, @ HAJICTPOMKOI — OTpac/ieBble
MOPEXO03AICTBEHHbIe KOMIIIEKChL. Cofiep>KaTenbHOe 00beIMHEHNE ITHX IBYX KOMIIOHEHTOB
B eMHOe ILlefloe Haymbosee afeKBaTHO PEATN3yeTcd B paMKaX MOHATUA «PerMOHaTbHBIA
MOPCKOJ X03siicTBeHHBII KoMIuteke» (PMXK). IIpu stom PMXK mcronbsyer pecypcbl
3KOCHCTEMBI M OTHOBPEMEHHO BO3NIEJICTBYET HAa HEE, ISMEHSET €€,

Konmenmms KOMII/IEKCHOT O (MHTerpaIbHOrO) yIpaB/ieHNs MOPCKUM
IPUPOJONOIb30BaHNEM 6a3MpyeTcs Ha YeThbIpeX HeOOXONMMBIX YC/IOBUAX:
® B pacueT JO/DKHBI NPUMHUMATbCA B3aMMOOTHOMIEHMS M B3aMMO3aBMCUMOCTU MeXy
BCEMI OCHOBHBIMUM 3KOCHMCTEMHBIMU KOMIIOHEHTaMM B IIpefie/iax BBIIE/ICHHO aKBaTOPUM,
BOAHOI TO/TIy, gAHA U Geperos (Kax abMOTHIECKMMY, TAK U GMOTHYECKIMN);

(] YIIPaBJICHYECKNE I[e]‘/J[CTBI/IH AOJ/DKHBI IVTAHNPOBATHCA M PEUIN30OBBIBATHCA B KOHTEKCTE
JONITOBPEMEHHOM CTPATETUM Pa3sBUTHS;
® OTHOIIEHUsA MEXJY PasIMYHBIMM IIPMPOJIOIONb30BATE/IAMM M CBA3AHHDBIE C HYIMMU
COIMATbHO-9KOIOTMYeCKIe MTHTEPECH U IeHHOCTH JO/DKHBI PACCMATPMBATHCSI COBMECTHO;
® TEePPUTOPMANIbHBIE IIPOTMBOPEYNA IIPMPOJONONb30BAHMA JOIDKHBI PEIIAThCA ITyTEM
IOJCKa MeXaHM3Ma TpaHChOpMalluy KOPIIOPaTUBHBIX MHTEPECOB B OOLICIOCyJapCTBEeHHbIE
B I€/IAX TOCTVKEHNSA CTPATerMIecKoro KOMIIPOMMCCA.

Ilensdonble Mops, OyAyunM NIPUPOIHBIMM OOPa3sOBAHUAMM, OPraHM30BAHBI
cucTeMHO. UTO KacaeTcsl X03ACTBEHHOIA [IesATeIbHOCTH, OCYIIIeCTB/IAEMOM B MX IIpefieNnax, TO
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OTJE/NbHBIE OTPacIM (TPAHCIIOPT, PHIGONIOBCTBO, He(Terazofobbida M fip.) He 00pPas3yior
CIVHYIO CUCTEMHYI0 OOIIHOCTb. VIX COBOKYNHOCTb (HabOp cBs3ell M B3aMMOOTHOIICHMIA)
II0Ka He IpHoOpesa TaKoTo XapaKkTepa B3alMOJEICTBUA, KOTOpoe ObUIO OBl HAIIpaB/IeHO Ha
HOJTy4eHVIe MHTEIPATbHOTO (HOKYCHPOBAHHOTO IIO/IE3HOTO pe3y/IbTara. [JpyrnMu clmoBaMuy,
KOMIUIEKCHOCTh MOPCKOM XO03A/CTBEHHON JIeATENbHOCTM — 3TO HE Pe3ynbTaT, a JHIb
IPOIIECC B OCBOEHUY MOPCKHUX IPOCTPAHCTB U PECYPCOB.

KoHIlennusa KOMIIEKCHOTO — yIpaB/ieHMA MOPCKMM  IpUPOAOIIONb30BAaHMEM,
OT/IMYAIONIAA ee OT OOBIYHOI YIIPaBIE€HYECKOI JIeATE/IbHOCTY, OCHOBAHA Ha YIIPaBJICHNN
BCEro 1 BCsA, KTO VIV UTO MMeeT OTHOIIEHMeE K JJAHHOI MOPCKOIi aKocucTeMe. MeTononorus
KOMIIJIGKCHOT'O yIIpaB/IeHusA TpedyeT pa3paboTKy eTHOM CTPATErNM 1 I1POT PAMMBI e CTBHI
IJIS1 BCeX OoTpacieit (IIprpojiononb30BaTesiei), HAXONAMXCA B IIPOCTPAHCTBEHHBIX PaMKax
TAHHOI 9KOCHCTeMBbl. KoMIIslekcHOe ympaBiieHMe IOApasyMeBaeT BO3JICHCTBME He Ha
IIPOLECChI, TPOUCXOJALNE B IIPUPOJE, & HA OPraHM3aAIMIO Y€IOBEYECKON JIeATENbHOCTI
TaKuM 00pa3oM, 4YTOObI OHA HAXOAWIAChb B TapMOHMM C IIPUPOROI. DKOIOTMYECKUE
I PYHIIVIIBI BBICTYIAIOT ITPY 9TOM OCHOBHBIMMY KPUTEPUAMM OLIEHKH TAKOM eATeNbHOCTH.

B Pocenu crcTeMa B3IJLAZIOB M METOZIOB B 3T0i 0671acTH TonbKo popmupyertca. Tak, B
Crparernm pasBUTHA MOPCKOI pgeATenbHOCTH Poccmiickoit @epepaunuu o 2030 ropa,
yTBepXkieHHON pacnopspkenueM [Tpasutenbcrsa Poccuiickoit Penepanyn ot 8 exabps 2010
Tona. Ne2205-
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