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Poszensainymo  inHOGayilini  npoexmu  ma RpopaMu 6 pPAMKAX HOB0I Memooono2ii  YRPAGIIHHSL
KOMNJIEKCHUMU NPOEKMAMU HA OCHOSI cucmemu 3Hanb P2M. 3acmocoeano modens ghakmopnozo ananizy
OJ151 CMBOPEHHSL NPOEKMiB BUCOKO20 PIBHS CKAAOHOCHII.

Knruosi cnosa. innosayiiini npoekmu i npozpamu, HoO6e NOKOJIHHA Me2d NPOEKMIE, YNPaeiiHHA
Mema npozpamamu, enepzemuyni ma inggpacmpyxkmypui npoexmu, cucmema 3nanv P2M

Paccmampusaiomesn unnosayuoHHvle npoeKmyl U NPOZPAMMbL 8 PAMKAX HOBOU MEMOO0N02UU YRPAGICHUS
KOMIJIEKCHbIMU NPOEKMAMU HA OCHOge cucmemvl 3uanuii P2M. [lpumensemcs moodensb ¢hakmopnozo
aHanu3a O CO30AHUSL NPOEKMO8 8bICOKO20 YPOBHS CLONCHOCHU.

Kniouegvie cnoea: unHoBAUUOHHbIE NPOEKNIBL U NPOZPAMMDBL, HOBOE NOKOTIEHUE Me2Q NPOEKIN08, ynpasieHue
Mema npozpammamu, IHepZemudecKue u UHHpacmpyKmypHole npoekmol, cucmema suanuit P2M

Research Background and Framework complexity, of oil and gas and infrastructure
development projects have been  up-scaling

While we are experiencing a slowdown in projec&xponentially over the past five years or so.
investments in the mature economies such as Eledaus However, project management research has not
by the global economic recession and the tight—rog@aught up with this rapid development of the projec
operation of the European Monetary SysteMpqsiry, or the industry related to social infrasture
investments in oil and gas development by multiy g hatyral resources development due to a time lag
national oil companies and major national Oil,q a1y occurring between the state of the projects
companies, and in social infrastructures by govems  qcjenific research based on data or a lack ofresers
and private funds, in the emerging and developingyying five knowledge of the industry. This factsha
economies, are steadily increasing according to the, . ated the authors to initiate developing a
World Development Indicators database (World Ban'ﬁonceptual framework to fill the knowledge gap on
2013), the report of the World Economic Forum 201%roject and program management paradigm on
on strategic- infrastructure (World Economic ForumContemporary complex projects. This paper is based
2012), the infrastructure development report of thge first authors' qualitative analysis of the etaf the
Asian Development Bank (Asian Development Bankygiect industry dealing with recent major-sized
2009) and the annual reports of the multinationial Ocomplex projects which are reported in economic

companies. It. is nqted as we ob§erve in SectiohtBi® newspapers, journals and public or business firms’
paper that financial and physical sizes, as well as
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websites; and contextual interpretation of thdaving multiple objectives, enabling means (techgg|
dimensions and characteristics of those projecys, letc.), and financing options; and nonlinear feedbac
using the first author's 42-year experience in th&ops.

engineering-procurement-construction (EPC) industry . . . .
for oil, natural gas and infrastructure projecthe t Changing Landscape of Major-sized Oil

second author’'s 45 years of experience in the jpact ~ @nd Gas and Infrastructure Projects

and scientific research on construction and inriomat Traditional construction projects in the oil andsga
program management and, the authors’ recent rdfseaghd infrastructure sectors forms a proven appboati

on meta program management as well as innovatigp., ¢ project management in which:
program management, and related recent research on

project complexity by others. _ these sectors, and plant engineering (integratibn o
The resear(_:h stepis as follows. ) chemical, mechanical, electrical, instrumentatiord a
1) Foundation research on innovation programiii and architectural engineering) are well elitiied:

management at Kiev National University of « Modemn project management processes for
Construction and Architecture Project and Progra@mgle projects can readily be utilized:

Management Department (Azarov,N, Yaroshnko F., ~, There exist bidding procedures of similar

Bushuyev, S., 2012; Yaroshenko F., Bushuyev Sp’nilosophy, from the standpoint of transparency, fo
Tanaka, H. 2,01:,[) L . selecting a prime contractor, and;

2) _Contmum_g rT‘O”'to””g of _the c_omplexny * Project delivery methods such as construction
events in the project industry listed in the fiastthor's management (CM) by owner body or its Engineer +
,2012 paper .(Tanaka, 2013a) for the verification oépecialty trade contracting; design-build (DB), EPC
Impact a”a'YS'S' ) ) _ (engineering-procurement-construction)  +  project

3) Review on typical ongoing mega oil and gas,anagement, are established (Tanaka, 2006).

a”F’ -infrastru.cture projects  for muIFipIe project Hence, success of projects could be secured by the
objectlyes, uhique fgatures and complgxny factamj. utilization of proper technology and constructianjpct
extract_|on of dominant characteristics of proleCPnanagement methods by way of qualified engineeds an
operatlon_s ' . _ {)roject managers.

4) Literature reweyv on project managemen Over the past five years until 2013, however, the
research on complex projects, and landscape of the construction projects is seeimgpwa

5) Deriving  new thoughts —on  programgcenaiio characterized by 1) complex project
management that should be applied to major-sized aHeveIopment in coping with changing P.E.S.T.L.E

complex energy and infrastructure development ptsje (political, economic, social, technological, legahd

as the first step to build a new management pamdig  oironmental) factors facing the project market, 2
Considering that despite the professional anf,,yative profiing and development of project
academic demarcation between a project and a POOr& cheme, 3) requirement for innovative finance

as most industry branches do not use the ter@ﬁgineering, and 4) meta program management
“program” even if a major-sized project as desatise approach
is actufa\lly or vi-rtg(.allly & program accordir?g to the The scenario trend 1) is discussed following, and
professional definition, both complex projects ang.,qs 2), 3) and 4) are discussed in Sectiona®4a
programs are hereafter referred to solely as “ptsfe Tanaka (Tanaka, 2013a.) listed typical complexity
PUt management of ttlese projects is referred 10 8§qs in the world that are affecting th@nodukuri
program ma”,agem?”t as ma”ag'”g complex pro]ecfﬁdustry by categorized P.E.S.T.L.E. factors, rataf
should be distinguished from project managemegfe respective events' complexity and their impilma
focusing on delivery which is mostly based on paisit  y, 16 industry. Thenonodukurindustry was defined as
management procggges and opera‘uona! techr.nques.. the industry of manufacturing and systems envirartme
Here, the definition of complex projects, 'nC|Ud'_n9integration. For analysis purposes of this pape first
complex programs, borrows that of Comple?’( Projectiement of the definition, manufacturing, is drogpe
Management Competency Standards V_er' 4.1"and _Pz%d the industry of systems environment integraison
(PMAJ, 2007).Comp|t_ax projects are hlgh_ly_ stratgglc, re-worded as the project industry. The listed caxipy
emergent and adaptive systems comprising either Qe relevant to the project industry, have hfrt
major-sized project or a program that are charaded  poon monitored as summarized below based on ayarie
by a.m empod|ed hol|§t|c entrepreqegr|al m,'ss'or,g,“*' of media reports — only news reported by plural iaed
profile project modeling as a holistic project m®% ;o gGepended on — to confirm relevancy of the aily
entrains high uncertainty in scope definition, m=3ncthe code within a parenthesis indicates the pettine

scalability, while adapting to changing environnent category of the PESTLE factors (Tanaka, 2013b).
recursiveness as they mobilize a variety of stakiehs

* Construction technology, in all the projects in
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New state leaders in France, Russia, evenly serious shortage of infrastructure to suppur
China, and Japan (P) rapid increase of population and urban development,
The new state heads of France, Russia, China amtlich fact has prompted the respective governmients
Japan have all announced and are committed toveositformulate specific infrastructure augmentation plan
infrastructure project export policies: France, amdtate The high hurdle to the implementation of the
leadership, is stepping up its systems export ® tlyovernment plans is finance gaps or infrastructeeds
emerging and developing economies and promotirgy tiezhich cannot be financed by public sector — reter t
with Japan in infrastructure exports with its eadgults paragraph 4.5f this paper.
including Mitsubishi Heavy Industry-AREVA joint Commercialization of shale natural
venture (with GDF Suez)'s securing the US$ 20 duilli gas production (T)
contract for Turnkey's No. 2 Nuclear Power Plant in The success in the commercialization of shale gas
Synop on the Black Sea, announced in May 2013, apdoduction in the U.S.A. has drastically changed th
TECHNIP-JGC Corporation consortium’s award of Yamalong-range scenario of fossil fuel supply in therldp
LNG Export Terminal on the Russian Arctic Sea whiich led the U.S.A. to one of the top positions in tlaunal
estimated to cost US$10 billion, announced in A2013. gas reserve and production; and increased the
Russia is committing the Arctic zone oil and gagompetitiveness of the U.S. manufacturing industrie
development, Russian Far East development amoitg effect of pulling down the world prices of nedligas
other major project investments. has affected Russian supply of natural gas to EtJ an
China has promised additional development packagpashed the country to accelerate sanctions ofrfmga-
to African countries during New President Xi Jirgdgh sized liquefied natural gas (LNG) production prégeia
official visit to the African countries in April 2B and is Russia.
consistently following up on this national drive. Dimensions and Characteristic New Profiles
Japan is stepping up packaged infrastructure of Current Mega and Complex Projects
exports to emerging and developing economies and To elucidate the sizes and unique complexity
participating in Russian natural gas developmentdjmensions at a glance, typical mega projects in
which all in all will boost the project industry Rrime  progress in the oil & gas and infrastructure secisr
Minister Shinzo Abe himself is performing top stategiven in Table 1. The information sources are shawn
sales of Japanese infrastructure and high techpolog the footnote. The table indicates the commonlyduse
Iranian sanction (P) title of the project with a project ID code, hostuotry
The previously one of the most active oil andf the project, estimated investment value of ttegqet,
natural gas project markets in the world, of Irai§ planned completion time, project features inviting
totally frozen due to the political and economioc@én complexity and information source reference to the

to the country. footnotes. As seen, most use the title of projeatd, not
Arab Spring (P) programs, though they are programs according to the
Foreign project investments are further beinglefinition of the project management discipline.
stalled in the countries concerned and a backlasheo Data source:
Arab Spring has been manifested not only socio- 1. Shell global Pearl GTL website
political situations but in also project scenarios. http://www.shell.com/global/aboutshell/our-
Myanmar “early” spring (P) strategy/major-projects-2/pearl.html, Hydrocarbors
Both Western and Asian project interests, viztechnology website http://www.hydrocarbons-

investors, developers and contractors, are linipgru technology.com/projects/pearl/
Myanmar eyeing for a new infrastructure development 2. INPEX Ichsys LNG Project website

market planned to grow fast. http://www.inpex.co.jp/english/ichthys/index.html,
Persistent worldwide economic recession (E), http://gateway.icn.org.au/project/451/ichthys-Ingjpct
EURO crisis (E), Escalating presence of BRICS, 3. Gazprom project website
ASEAN (E), Aggressive resources http://lwww.gazprom.com/press/news/2013/april/aeticl
hunt by emerging economies (E) 60730/

The current primary marketing focus of the 4. Anadarco websitattp://www.anadarko.com/In
infrastructure project industry based in EU andaAisi vestor/Pages/NewsReleases/NewsReleases.aspx?release
on the BRICS and ASEAN countries, which in turn areid=1769213

hunting natural resources in part of BRICS (Russia, 5. DMIC Project home page
Brazil), African and Central Asian countries. http://delhimumbaiindustrialcorridor.com/
Remarkable shortage of infrastructure 6. Is Russia ready for Arctic challenges,
in fast growing countries (E) Petroleum Intelligence Weekly 29/03/2013 issue

The countries in Asia (Southeast, South andttp://www.energyintel.com/Pages/About_PIW_Dataso
Central Asias) fast-growing in economy entertaimrce.aspx.
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Table 1
Typical recent mega and complex energy developmeand infrastructure projects in the world
Planned
. Host investment| Planned . Data
Project Name c : Project features
ountry amount | completion Source
(B: billion)
[Project a.] The world’s largest natural gas to liquids (GTLpguction| 1
Pearl GTL Project| Qatar US$23B 2013 complex to produce alternative high-value petroleum
(production | products; joint venture of Shell and Qatar Goveming
started  in| program management contract; 10+ prime contract
2011) packages, 56 thousand project personnel from |60+
countries; excellent project performance and gouece;
viability of alternative energy solutions estabégh
[Project b.] 8.5 million  tons/year LNG production and export 2
Ichthys LNG Australia | US$34B 2016 (onshore/offshore); multi investors, multi contast
Project (Phase l) | (ongoing) remote site; own source of LNG for Japan with naicle
power plants shutdown
[Project c.] Russia US$36B 2018 15 million tons/year LNG production and export 3
Vladivostok LNG (investment | (offshore/offshore facilities); multi investors, itiu
Project decided by| contractors; remote site; Russia to increase LN@®xp
Gazprom)
[Project d.] 10 million tons/year LNG production and export 4
Cabo Delgado Mozambi | US$10to | 2018 (onshore/offshore); multi investors (US-Japan) tjqin
LNG Project que 15B (investmer venture, multi contractors; remote site
decidec  unde
front-end design)
[Project e.] Accelerated national economic development; Indgada 5
Delhi-Mumbai India US$90B Phased government-to-government strategic partnership narog
Industrial (ongoing) debottlenecking trunk export traffic systems withhigh-
Corridor Project speed freight train network & associated infrastie
development; industrial clusters; flagship eco-snaiéties;
multi objectives, multi-layer state program and tinul
stakeholders
[Project f] Arctic oil and gas fields development (100 billitons oil | 6
Russian Arctic Oil| Russia US$500 to| 2020 equivalent of potential resources); racing agaiits-
and Gas 700B (partially breaking offshore oil & gas development technolowyo
Development ongoing) base-load LNG production complexes, associated
Program infrastructures; extreme projects at super-remitds s
[Project g.] Futuristic mega city with a seaport, high speedwsj, 7
King Abdullah Saudi US$30to | 2020 industrial valley, central business district, resitlal areas
Economic City Arabia 86 billion educational zone, resorts; multi objectives, malestors,
multi owners, multi developers
[Project h.] Modernization of the Siberian railroad systemstpand| 8
Russian Far East | Russia US$110 2025 other trade facilities, city infrastructures; inthie estates;
Region Overall energy development; multi objectives, multi invesiq
Development remote projects
Program
[Project i.] Urban infrastructure for the New City — new traffic 9
Moscow Russia US$40B 2018 systems, eco energy, city water/waste management
International systems; national prestige; multi developers, mawners,
Business Center multi finance sources
Project
[Project j.] Futuristic eco-smart city to test the country’'sufgt growth| 10
Masdar City UAE-Abu | US$18B 2020 -2025 | and diversification strategy; race against evolvjng
Project Dhabi (ongoing) technology
[Project k.] Futuristic eco-smart community including an indiadt; 11
Tangshan Smart | China US$800B | 2025 — valley; establishing a leading model to demonstfate
City Project (ongoing) national prestige
[Project 1.] Japanese/French consortium supported by the |[twh2
Turkish No. 2 Turkey US$20B 2023 (first| governments to build the first plant df @eneration PWR
Nuclar Power train) (under| reactor nuclear power plant. The project to proadetal
Plant project nuclear fuel cycle and required technology trangfern
preparation) | Turkey
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7. Offshore oil and gas development in Russianesponse to political expectations or pressures.
Arctic zones http://gasoilpress.com/dgir/dgir_dethi Multi owners and investors from multi countries
work.php?DGIR_ELEMENT _ID=280&WORK_ELEM The formation, or lining-up, of multi owners and
ENT_ID=5565 investors from multi countries for a single program
8. King Abbdulah Economic City home its component projects is required to meet an eaasm
http://www.kingabdullahcity.com/ fund requirement or to combine source technologies
9. Moscow Approves New Funding to Developexpertise to compose a complex program or a project
Far Eastern Regions http://www.jamestown.org/single Multi contractors and suppliers/vendors
?no_cache=1&tx_tthews%5Btt_news%5D=40726&tx_t from multi countries
tnews%5BbackPid%5D=381&cHash=2575a4665b2ael Due to their investment huge sizes sand strategic
869fc22bb73c1bb8aa positions, the programs and projects should reap on
10.Project brief http://www.designbuild- combined benefits and to hedge risks inherent in
network.com/projects/mibc/ awarding a prime contract to a single contractowel
11.Project home http://masdarcity.ae/en/ as to couple export credits provided by multiple
12.Program home http://en.tswstc.gov.cn/news countries as tied to top-tier contractors of thertaes.
detail/newsld=6d95ed4a-b72¢c-4573-b7c0- Likewise, multi vendors from multi countries are
Obd56addOade.html mobilized under the prime contractor joint ventuce
13.Nikkei Shinbun and other internationalrealize technologically right and most economicairses.
economic media May 4~10, 2013 As a result major sized programs/project would see
Note: some estimated project costs are taken frotans of thousands workforces from multi countries t
parallel news sources. meet a required quality and quantity of skilled
Salient characteristics of these mega projects thabnstruction workforces. For instance
augment complexity include the following elements Compounding emerging technologies
which are not quite common in the traditional As in eco-smart community development
construction projects. programs, most of mega programs mandate races
Requirement of huge investment costs against technological advancement, hence, scope
All of the projects referenced in Section 3 abovelefinition should allow for evolution of the progna
are worth multi-billion US dollars or even exceatht configuration and stand ready for trade-offs betwee
billion $ which per se present a significant souode new but yet unstable technology and program defiver
great risk and mandate innovative finance engingeri target and budget.

and risk management. Uncertainty associated with project implementation
Multi objectives entertained by the over an extended period of time
programs/projects In addition to technological uncertainty mentioned

All  major-sized construction projects arein 3.6, as programs usually span over an exterides t
developed to entertain a mission embracing multiplef period, e.g. from four to six years for a single

high-tier objectives such as: program or ten years or longer on a series of regio

* Boosting national economy as trigger ofdevelopment programs, changes in PESTLE factors and
accelerated growth resultant scalability (upward or downward) or rigk

* Enhancing national prestige or image project cancellation after project start due tonges in

* Providing trunk infrastructure which are notexpected market or some grave changes in assuraption
existing or in short supply on which a program was judged viable.

* Creating eminent future values Logistic challenges

* Up-scaling new or alternative technology, or Programs and projects being increasingly located
introducing critical development technology vitadrf at remote sites, extreme sites such as the Arda, S
national growth deep-waters, and in territories challenges reggrdin

* Investment returns security, pose untraditional challenges to logsstmd

e Gaining advantageous positions amonglemand innovative solutions such as adaptation of
competitors, e.g. within the same industry, amongrogram/project schedule to cope with harsh climate

competing countries seasons, modular construction, etc.
This mandate of meeting multiple higher Unparalleled environmental risk
objectives requires complex program management. Programs and projects located at extreme or
Political implications remote sites cannot escape from risk of affectismnal

As all of the major-sized natural resourcedabitat. The experience of oil spills in the seféshore
development and infrastructure program/projectlaska and the Gulf of Mexico by multinational oil
occupy a high-profile position in the political segio companies which have seriously damaged the
of one country or more, programs/projects needt riglenvironment and requiring the owners.
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Commercial operation and service phase engineering projects in Europe, Japan, South East A
being part of a program and the Middle East.

Most of major infrastructure programs discussed  Both forms are similar in the structure that more
here include non-traditional element of the comiatrc than two contractors form a prime contracting body
operation and associated services such as maicggnatoward the owner but have the following difference
as part of the program itself where prime contnactqTanaka, 2007):
joint venture or consortium, or a or investor Joint Venture:
contractually undertakes such unconventional sesyic A prime contractors’ joint venture contracting
these expanded services occur as owner bodies, mosianization is one of the alliance schemes of owo
often government enterprises, have no or subsligntiamore contractors, and it is employed widely forg&r
insufficient experience in operating new types o§ized projects, mostly in excess of United Statdkis
infrastructure, or the program implementation schésn 300 million in EPC or Design-Build contract amounts
based on the public-private partnership (PPP) ddbu While the term “JV” means an incorporated joint
operate-transfer (BOT) system. Another reasorthigr venture company in many industries, in the enginger
expanded scope is the recent contracting trend ahd construction industry, it refers to an unincogbed
developing countries letting contractors competettie  joint project organization that shares a single or
major utility (typically nuclear power plants) orass significantly common fund and project performance
transportation (such as bullet trains) program as labilities as well as bears joint project execntio
package deal including additional services sucthese responsibility to the owner. An exception is thatwery
commercial operation, technology transfer, locahbn large projects, partner contractors may found &ifpe

skill development and social development. corporation in a neutral country for the sole sak&one
Strategy and Management of the New Type shot” execution of a particular project.
of the Mega Energy and Infrastructure Projects Consortium:

Based on the analysis of the characteristics of the  Another similar but different collaboration format
mega and complex projects reviewed above, a set aong contractors is a consortium. For this scheane,
required strategy and management of such new typesclear split of work for each partner contractodésined
mega projects are proposed by the authors. within a consortium and consortium partners are

Strategic project marketing individually responsible for the defined scopeshia a

Because of the strategic nature, complexitygonsortium. In other words, the consortium schear c
novelty and significant impact on national or majobe employed only if clear splits of work can beiced
corporations’ development entertained by the ptejecprior to the initiation of the project.
and programs discussed in this paper, developreadt | The rationale for joint venture or consortium
time should be considerably longer than ordinargontract forms on both the owner side and the eotur
programs or projects. side are given as follows (Tanaka, 2013c).

While the implementation phase-detailed planning, = On the owner side, megaproject characteristics
engineering, procurement, construction anavhich have the following profiles favor a JV apprha
implementation program management — is contractéd prime contracting in EPC or design-builds towec
through public bidding to ensure transparency emgt higher assurance of project completion and rediste r
government interests are usually involved in theser contractor low performance:

programs, as a general rule, the pre-contractiagels ¢ Investment costs exceeding US$1billion and
highly important for discriminating marketing fohet * High project complexity
seller side. For instance, formation of a consatti * Long duration (usually over 5 years)

team representing an export country combining best ¢ High level of uncertainties (i.e. unknown-
companies of the disciplines involved, export cogiat unknown: technical, social, etc.)
head or senior minister's top sales toward a host <« Significant challenge to the stakeholders

country, pre-arranging attractive finance arrangamse * A significant stretch on the corporate resources

are common strategic marketing activities. e The project to generate socio-economic and
Fruits of these pre-contract marketing effortgolitical interest in the host country

would include a sole-source contract or addedsdite * Substantial direct and indirect impacts on the

(not based on the monetary value of the bid priceghvironment, socio-economy/socio-politics of thealo
reflected as a considerable plus in the overall bidommunity
evaluation by the owner. On the contractor side, the JV or consortium
Joint venture or consortium approach. approach is preferred in the following aspects:
The prime contractors’ joint venture form (Joint * Added assurance for timely project completion
Venture) and consortium form (Consortium) have beedemanded by owner
used frequently on major-sized construction and
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* Reaping combined strengths of EPC partners imon-linearity, irregularity, instability, requireme for
such areas of securing ECA (export credit agencyjnovative and highly creative thoughts, multighci
financing packages from plural countries; providgggs scalability, recursiveness, requirement for managem
of unique knowledge from among multiple contractoby praxis (and not by process), requirement foris&a
companies; leveraging with another contractor'togic, directional complexity such as unshared gaad
differentiating experience and expertise in palicu paths and temporal complexity such as results from
plant technology, host countries or particular owneunanticipated environmental impact (Tanaka, 2013a,
companies; allowing wider staffing opportunities ofTanaka 2013b).
quality project team key members and general Bredillet (Bredillet, 2008). states that project
intellectual resources; building enhanced worldwidenanagement needs to be understood as a complex

procurement network discipline because it aims to deal with complex,
* Risk sharing and mitigation among pluraluncertain, ambiguous reality. In mathematics, since
contractor companies Ashby (Ashby, 1958) and the law of requisite variét

* Enhancing business capacity by way of higheis well known that to control a complex system with
constant chances of major contract awards andiegterdimensions, you need an n+1 dimensional system. The
new markets by way of leveraging on competitors available control variety must be equal to or gee#tian

* Opportunities on global business training fotthe disturbance variety for control to be possifilae
young engineers author regards the following three methodologies as
basis of developing a meta program management
framework.

To manage mega and complex projects with ~ Complex Project Manager Competency Standards
numerous interactions of complexity factors, wecheeVer. 4.1 (International Centre for Complex Project
program management beyond program managementManagement, 2012) provides valuable insights into
traditional  project management and progran§omplex projects by stating these standards moey aw
management founded on positivist managemeffom traditional  philosophies, approaches and
approaches and operational techniques, e.g. fgegro languages, which cannot adequately describe complex
governance, cannot deal with projects characterimed Projects; instead these standards use a Systemkifigi
multi objectives and multi layers of stakeholdershw philosophical approach and methodology. The stahdar
specific interests which are not always well aligieach Views provide insights from multiple perspectivésat
other, progressing technology, uncertain projedpgether provide holistic understanding of the ecoj
environment and, all in all, scalability as progepursue management of complexity, stresses using multiple
evolving definitions. views and behaviors suited to complex sets of

All of the above-listed projects have many of suclnteractions arising from cognitive and emotional
complexity profiles as a degree of disorder, uraiety, responses to dynamic conditions.

Meta program management

¢ Monitor global e Enrich program

trends : contents
e Capture a o Structure
trigger for S program design Vianageme
programidea and define .
against * The Owner to component * Mobilize the
organizational identify projects program
programidea organization
¢ Developidea * Manage
intoa program
substantial implementation
program format
\"' . -
[ —— 1 | Optiona|
4
v'Non-linear changes * Value
v'Social complexity deployment out
v Global competition of program built
system

v'Emerging technology

v'Obsolescence S Program Value
v'Relative core resources Deployment

Fig. 1. Meta program management concept
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Tanaka (Tanaka, 2013a; Burkov, et al. 201ldevelopment programs under a holistic, strategievir
defines meta program management as a mabalicy of a certain country or region/state.

framework of program management beyond the Knowledge and stakeholder integration
traditional program management and is for to create complex projects
organizations’ strategy implementation to applyirthe In project management as a complex integrative

organizational resources and capabilities for @ittgi field (Bredillet, 2004), knowledge-based managenient
major capital investments or carrying out majocrucial. Bredillet relates meta management in ptoje
innovation initiatives for enhanced organizatiomalue context to the effect that respectful on the vagiou
and/or any form of transformation while respondingroject management perspectives in presence, while
flexibly to changes in the ecosystem. A illustrativ providing an integrative ontological and epistengidal
model of meta program management is given iframework the meta approach is about designing a
Figurel. contextual structure that:

This concept of meta program management < Provides a privileged place for project (and
reflects the meta-method, or “MAP — Management angrogram) managers, project team members and
Analysis of Projects” — aiming at providing effeati stakeholders to act and learn,
and efficient structure and process for acting and < Facilitates this praxis through a specific meta-
learning in various complex, uncertain and ambiguounethod, one of the underlying paradigms being that
managerial situations of projects, programs anthere is a co-evolution between the subject/aatdrias
portfolios (Bredillet, 2008), and embraces programr her environment (praxeological epistemology),and
visioning and conceptualization founded on a hiclist * Enables to generate a specific convention
mission carrying multi objectives; planning and(configuration of order) and some kind of stability
modeling; structuring; implementation; and thecope with uncertainty and ambiguity.
exploitation of program products, as against the Integration of multiple elements of knowledge held
traditional program management which meanby multiple stakeholders can be illustrated in FégLe.
managing a collection of projects that are orgdlyica with reference to Kosaka's three dimensional,
combined with each other and hence could better l@owledge fusion space model (Kosaka, 2010).
managed in a combined form. This category of meta A meta program management space serves as a
program management should serve as a developmetdtform of knowledge and stakeholder integration.
and planning framework for complex projects in whic Knowledge elements required to realize a program
a project is seen as a politico-socio-techno-ecamomdesign based on a holistic program mission,
system (Bredillet) as reviewed in Section 3 abare characterized by resonance to PESTLE trends, are
project modeling is not straight forward and musintegrated on a program modeling space called a
pursue series of simulations based on a holisignam  mission-profiling platform. Knowledge structuringnch
mission coming from an organization or jointedintegration is performed as a function of a.) emtpt
organizations’ strategy to craft unique and sigaifit knowledge elements and identified new knowledge
future values and to cope with changing PESTLEequired to meet the program design, b.) stakeh®lde
factors. It is observed that Tanaka's meta prograpossessing enabling means, including knowledge
management model is active in the Japanese projet¢ments, funds (financing abilities) and managdmen
industry which is participating in most of the profs capabilities, c.) financing options, and d.) pwaogr
above project table (Table 1), in such aspects aelivery alternatives such as front-end engineering

(Burkov et al., 2011): (FEED) rolled over to engineering, procurement and
* Engineering driven projects that requireconstruction (EPC), design-build-own and public-
ingenium to a varying degree, private-partnership (PPP). On major-sized, complex

* Continuous project development by combiningprojects, knowledge spiral (Nonaka, 1991) is realiz
diverse technology, engineering disciplinesthrough a program mental space as a platform atsgha
management methods and finance engineering d@ontext in motion for collaborative knowledge and
dialectic environment, value creation (Burkov et al., 2011).

* Heavy use of “ba” theory (Nonaka, 1991) Finance planning and structuring as an essential
where program/project participants and other key ingredient of materializing mega projects
stakeholders contribute to collaborative knowledgd No projects are materialized without funds
hence value creation through modeling, practicingorocured for a particular project. For instanceoading
learning and feeding back, and, to Asian Development Bank, in Asian countries alone

* Use of conventions for front-end planning of aexcept Japan), the total required investment amnfmun
program/project in unique environment infrastructures,  including  those  for  energy,

This meta-program management model shoulgtlecommunications, transportation, water and other
find its utmost value in a cluster of governmensocial services, planned by relevant governments,
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Fig. 2. Meta program management space as a platfbkmowledge integration

amounts to US$10 trillion or 5 to 6% of GDP in 2020perceive risk as primarily objective and identifegband

as drastically increased from US$4 trillion in 2010utilize primarily reductionist, linear processe<isuas
however, finance gaps, or infrastructure needs lwhianathematical and statistical models (Kampf et al.,
cannot be financed by the public sector, of US$758011).

billion per year, are anticipated during the 262020 M. Kampf and S. Haley of University of Alaska
period (Asian Development Bank, 2009). Anchorage, in their paper “Risk Management in the
Except for “P2M - Project and ProgramArctic Offshore: Wicked Problems Require New

Management for Enterprise Innovation Japan (ProjeBaradigms” (Kampf and Haley, 2011), points out the
Management Association of Japan, 2007), no chapterflaws of traditional risk models for complex projgc
section is dedicated to finance planning foand examines how various groups with interestdén t
projects/programs in the project management armctic offshore define risks. The findings link the
program management standards used globally. wicked problem framework — that of problems tha ar
Program managers of complex projects neednstructured, complex, irregular, interactive, aulep
fundamental knowledge of finance and involvement iand novel — and the emerging paradigm of project
finance scheme planning although professionahanagement of the Second Order,”"PM-2" (Saynisch,
transactions of finance are conducted by financ2010). The research synthesizes literature orofbie to
specialists. The knowledge in question include tirat offer strategies for navigating wicked problemsvide
alternatives of financing for projects, e.g., conib§ new variables to deconstruct traditional risk medahd
direct project investments by owners of componenbtegrate objective and subjective schools of risk
projects; official export credit(s) by export credgency analysis.
(ies), including syndicated loans; government I. Linkov, et al. conducted a comprehensive
development funds; project finance; public-privateresearch on environmental risk assessment andatecis
partnership (PPP) as well as on structuring moltirkse  making strategies over the last several decadeg&dij
financing packages. Also, financing schemet al.,, 2006) and argued that although comparaiske
development in relation to risk-based project ibvesit assessment (CRA) has mainly been wused in
decision is an essential ingredient of new programnvironmental risk assessment over the decades, as
management paradigm. CRA lacks a structured method for arriving at an
Risk management as a not as usual approach optimal project alternative, multi-criteria decisio
The mega and complex projects involve uniquanalysis (MCDA) provides better-supported techngque
and systemic risks, including those not experiertmgd for the comparison of project alternatives based on
project and program management to date, and canmigcision matrices, and it also provides structured
rely on traditional risk models. Traditional riskodels methods for the incorporation of project stakehdte
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opinions in the ranking of alternatives, and thia¢ t 7. International Centre for Complex Project
inherent uncertainty in our ability to predict egstem Management (2012). Complex project manager compgtenc
evolution and response to different managementiggli Standards, version 4.1. Sydney: International Cenie
requires shifting from optimization-based managemefr°™PIex Project Management.

to an adaptive management paradigm. The (first)aut 8. Kampf, M et al. (2011). Risk management in the
p Y P gm. Arctic offshore: wicked problems require new paradigm

supports this concept of a combination of MCDA an‘fJ‘SER Working Paper 2011.3. UAA University of Alaska
adaptive management as it has applicability to derp anchorage Institute of Social and Economic Resel&ER).
energy development and infrastructure projectsnaen 9. Kosaka, M. (2010). An approach to knowledge
under multiple objectives and often conflictinggrowth models (in Japanese) p.62. Tokyo: Shakaimgiva
stakeholder interests and needing highly adaptiveo., Ltd.

management to PESTLE environment which is common  10.Linkov, I et al. (2006). From comparative risk

to all of the listed case projects. assessment to multi-criteria decision analysis authptive
management: Recent developments and applications.
Conclusion Environment International 32 , pp 1072-1093: Elsevi
11.Nonaka, 1. (1991). The knowledge-creating

This paper expands the existing research afbmpany. Harvard Business Review, 69 (November,
complex  project management and  progrardecember) pp.96-104.
management. It verifies the nature of complexity of 12. Project Management Association of Japan (2007).
major-sized projects in the oil and gas developragt P2M - a guide of project and program management for
infrastructure industry, presents case studiesuafeat ~€nterprise innovation (2nd English Edition). Tokyeroject
global mega projects for identifying discriminantManagement Association of Japan. ,
characteristics contributing to unique project ctarpy 13. Saynisch, M. (2010). Mastering complexity and

d It litativel f V06 changes in projects, economy, and society via ptoje
and as a resuft qualitatively proposes new frame\gor management second order (PM-2). Project Management

strategy and met program management for ney,,mna 41(5), pp. 4-20, Wiley/PMI USA.

generation of complex projects. 14.Tanaka, H. (2006). Japanese project management
The new framework include strategic projecpractices on global projects. In D. I. Cleland & Rareis

marketing; joint venture and consortium approach; (Eds), Global project manager's handbook — secodiior

meta program management; knowledge and stakeholdr26-1 — 26-13. New York: McGraw-Hill.

integration to create complex projects; financenpiag 15.Tanaka, H. (2007). Cross-cultural  project
and structuring as an essential ingredient Jpanagement on major-sized global oil and gas piaojects.

. . ] . In D. I. Cleland &.
:ﬁtzrs'i'szl:g? complex projects; and risk managenasnt 16.L.R. Ireland (Eds), Project manager's handbook —

Applying best practices across global industries1pp-165.
New York: McGraw-Hill.
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