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Abstract

Purpose— The aim of this study is to investigate the vatee of the RIVANS concept for integrating
project management (PM) and asset management (AMjotal asset management (TAM). The
specific objectives are to: test the RIVANS for TAdncept postulated by Kumaraswamy (2011) and
Kumaraswamy et al. (2012); discover ways to en&he and AM teams to work in an integrated
manner; and recommend strategies and operatioradures to promote greater team integration in the
industry.

Design/methodology/approach- This study is based in Hong Kong with paralteidges in the UK,
Singapore and Sri Lanka. Through a comprehensistippnnaire, a case study on an organization
engaged in both D&C and O&M works, interviews anastmg a workshop (all conducted with
experienced industry practitioners and expertsyetrof recommendations is derived to guide the
industry towards greater team integration.

Findings — Early involvement of O&M staff is important foetter anticipating obstacles and learning
from past experiences but PM and AM teams genevadisk independently with limited interaction.
Priorities of the stakeholders are often differeikhowledge management is increasingly importamt bu
knowledge sharing is not always a priority. Theeéhfocus areas in the set of recommendations
developed from Hong Kong are: 1) Organizational/ligement Structure, Procurement Strategies and
Operational Mechanisms; Il) Fostering Culture ofifeBuilding and Providing Additional Means of
Communication; and IIl) Informal Communication Tsol

Originality/value — There has been little research into the comnatioit, interaction and integration
between PM and AM priorities and teams. Howewvecreasing industry emphasis on sustainable
buildings, end-user satisfaction and designinghiaintainability dictates that PM and AM teams must
work closer together, hence the imperative for nrappseful directions to be pursued.
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Introduction and Background

Traditionally in built infrastructure developmenfteraction and communication between project
management (PM) teams (i.e. involving those wha,pteesign, construct, and deliver the built asset)
and those in asset/facilities management (AM) @geration, maintenance, and possibly demolition
and materials/components recycling) are usuallytdich As society increasingly expects much more
from these development projects and environmentalreness increases, industry trends and priorities
have shifted towards sustainability, deliveringagee end-user satisfaction, lifecycle consideration
designing and constructing for maintainability aselconstruction (CIRC, 2001; Ugwu and Haupt,
2007; Ortiz et al, 2009; and Yip and Poon, 200Baturally, the working relationships and linkages
between PM and AM teams must adapt to these chanugeds. Well-structured feedback from
operations and maintenance (O&M) personnel to thioselesign and construction (D&C) are
indispensable in achieving these goals.

The work of Colledge and Bryant on relational caating highlighted the importance of building good

working relationships and the value this bringsatgroject such as increase in mutual trust, co-
operation and innovation (Colledge, 2005; Colled?@04; and Bryant and Colledge, 2002). Case
studies conducted by Colledge (2005) revealed #istédblishing commercial relationships such as
building network relations, working in partneringuineworks and project alliances can deliver higher
value both in the project itself, as well as beydhne project over the built asset life, such asanor

innovation, higher productivity and greater accepé&a and appreciation from the community.

Furthermore, Colledge (2005) pointed out that ascttimmercial relationship builds, focus on trust an

partnership becomes more important than the tenthéva contract.

Loosemore and Hsin (2001) stated that in facilitemagement, functional performance (i.e. how the
facility serve its purpose to cater to the needsésabccupiers — such as space, layout, ergonomics,
has greater influence on an organization’s coreatljes than physical and financial performances.
Efforts to measure performance using specific K&&ds potentially run into the danger of focusing
predominantly on the business needs of the orgamizperforming the maintenance works rather than
the strategic needs of organizations or businedsssrely on those facilities, thus leading to the
misalignment with organizational objectives (Looseenand Hsin, 2001). It is therefore even more
pertinent to identify and target such long termamrigational objectives during the project developtne
and management phases, so that they are incorgaratedvance in broader KPIs for planning and
evaluating operations and maintenance.

The concept of Relationally Integrated Value NetgofRIVANS), a holistic framework proposed in
the mid-2000’s, for ‘relational’ integration aimed achieving higher overall value in the constacti
industry was proposed by Kumaraswamy et al. (200bje aim of this study is to investigate the
relevance of the RIVANS concept for integrating BMI AM for total asset management (TAM). The
specific objectives are to: test the RIVANS for TAMncept postulated by Kumaraswamy (2011) and
Kumaraswamy et al. (2012); discover ways to en&he and AM teams to work in an integrated
manner; and recommend strategies and operatioradures to promote greater team integration in the
industry. This paper first explains RIVANS and poses how it could be extended to TAM. The core
research methodology is then described, followedhey findings from this multi-pronged research
approach. Thereafter, recommended strategies padhtional measures are presented. The final
section comprises the conclusion, implicationshaf study and the way forward for the industry.

Relationally Integrated Value Networks (RIVANS) for Total Asset Management (TAM)

The RIVANS concept goes beyond typical structurdaégration (such as procurement modes like
design-build or design-build-operate). With RIVAN@®Ilational forces within client-led supply chain

networks in PM are strengthened to achieve higleefopmance (Kumaraswamy et al, 2010). It
encourages stakeholders to engage in cross-linkleet \networks with common value objectives and



added incentives to integrate by focusing on therall’ value that can be thereby extracted. Prgperl
aligning value streams of stakeholders is crudalritangle and rebundle some potentially conflgetin
value objectives arising from divergent agendas.

The above approach also addresses some shortcoiemggied by Gottlieb and Haugbolle (2013) in
continuing attempts to achieve integration towafdsllaboration’ through ‘partnering’, without
‘understanding and managing the contradictions eetwexisting institutionalized activity systems in
construction of production, values and interesfdso, Eriksson and Ossi (2007) had noted that
‘cooperative relationships are not easily achiewedonstruction’ as they require ‘changes in selvera
elements of the traditional procurement procedures’parallel, Eriksson (2007) also found that
‘cumulative values of cooperation are much higherlasting relationships than in occasional
transactions. Thus, the best way to facilitate eoafion between rational players is long-term
contracts’.

Addressing the above issues among others, in taggealue-driven long term supply chain network
integration, the RIVANS concept is illustrated imglires 1 and 2. The goal is to blend co-operation
with competition to generate healthy ‘co-opetitiowhere the network co-operates to increase their
combined competitiveness together, so that theplleeto compete better against other competitors o
networks (Kumaraswamy et al, 2010).

< Figure 1 >
< Figure 2 >
Extending RIVANSto TAM

The natural progression, given increasing demaodsustainable infrastructure, is to adopt a longer
term perspective to cover the operations, usagaraidtenance phases of the built asset by extending
RIVANS to “total asset management” (TAM) i.e. tocempass the hitherto separated functions and
segregated management of built assets. Accordirigdgar and Teicholz (2001), asset management
should be treated as a supply chain issue and dgheersame attention as end products or services.
When a design and implementation project is come@nasset managers must give full consideration
to the commissioning, operational and end-of-lifeages of the physical asset (Schuman and Brent,
2005). The management of these built assetses @ierceived as a controlling function rather than
managing function but if properly developed, thie rof asset/facility managers can add organizakiona
value as well (Loosemore and Hsin, 2001).

Transactional forces (e.g. involving any contrattagreements) between PM and AM teams are
usually very limited with weak collaborative suppthain networks (Kumaraswamy et al., 2012).
While relational forces may exist (such as a cdastiltrusting a preferred contractor or a few drie
and tested’ contractors), these forces remain fesea, lacking structure and common shared goals.
This often leads to improvised approaches for magastakeholders and supply chain networks in a
given project. With the extension of RIVANS to eswthe O&M aspects, the target is to shift away
from the one-way knowledge flows typical in buiftset management into a system of two-way flows
where synergies can be generated through informatiansfer and feedback between various
stakeholders involved in project management as aglisset management. As highlighted in Figure 3
(developed from Kumaraswamy, 2011), the core qoess how to move from the present ‘silo’-
segregation and 1-way information flows to integratand 2-way knowledge flows. The following
section highlights the core methodology and repbresearch tasks in exploring the potential for
addressing this key question through RIVANS for TAM

< Figure 3 >



Methodology

A four-pronged research approach was undertakemeasribed in this section, in order to gain a
deeper understanding of existing working relatignsibetween PM and AM teams in practice, seek
the views and level of acceptance from the constmugndustry, identify existing good practices for
team building, and ultimately derive recommendagidor implementing the RIVANS for TAM
concept.

The first research activity was an industry-widervey conducted with construction industry
practitioners engaged in D&C and O&M works to sblibeir views on specific aspects of integration
between PM and AM teams. Data were collected usistyuctured questionnaire. This questionnaire
was divided into four parts. In the first sectiogspondents were asked to rate how strongly thesea
that better value or synergies can arise from geaani activities aimed at bringing together D&C and
O&M personnel and linking the supply chains in PMIgAM. The second section firstly asks for the
type of integration that can best achieve bettémevar generate synergies from the list of act¥iti
stated in Section 1. The three forms of integratice: i) Functional — merging functions like hayin
design and construction under the same organizatiprRelational — collaboration through co-
operative relationships between partners with shaweals; and iii) Transactional — linking partners
through formal means like joint ventures or formi@mgances. The second part involves a series of
potential common goals and objectives where theomdents were asked to rate the level of
importance of each. The third section seeks td fint the perceived level of importance of various
stakeholders for deriving better value and expigisynergies between D&C and O&M supply chains.
The final section is for collecting specifics okthespondent such as the type of organization dhey
employed in, the type of work they are involvedaimd their experience in the industry. A total 6#1
responses were received from respondents with erage of 18.8 years of experience in the industry.
46.2 percent of the respondents were predominaxherienced in D&C, 26 percent in O&M, while
the rest were either listed as “others” or not gt 32.7 percent of the respondents were fréent
organizations, 23.1 percent from consultants, J&fent from contractors, 3.8 percent from sub-
contractors, 6.7 percent from academia, and theve® either listed as “others” or not specificithe
questionnaire is in Appendix 1.

The second research activity was a detailed casdy stonducted on a leading public transport
organization. This case was chosen because unidst PM and AM teams that mostly work
independently, this organization is engaged in H&C and O&M works. Such an arrangement
should imply that the interaction and communicati@iween the two would be better. Data for the
case study were collected from interviews with &Bisr-level personnel and experts from both PM
and AM (known as the ‘Projects Division’ and ‘Opgoas Division’ respectively at the organization),
overview and walkthrough of their communicationsl &mowledge management systems, as well as
attending a stakeholder engagement meeting. €sadil the case study interviewees are in Appendix
2.

The third research activity was a set of semi-stmed interviews which were carried out with six
construction industry experts engaged in PM andlrworks. The purpose of the interviews was to
solicit feedback regarding the RIVANS for TAM compte understand the existing working
relationships between PM and AM personnel withie thdustry, their means of communication,
sustainability and lifecycle considerations, endrugquirements, catering to public needs, as agll

potential obstacles for implementing the proposeacept. Profiles of the general industry
interviewees are in Appendix 3.

The fourth research activity was a workshop attdnidg senior-level construction industry experts.
The purpose of the workshop was to brainstormegras and measures to implement RIVANS for
TAM. A total of 33 participants attended the wdr&p and their profiles are in Appendix 4. The
workshop began with presentations on the RIVANSTIAM concept, interim findings, and outline of

the workshop (purpose, scope, specific instrucfi@ts.). Participants were then divided into three



groups based on their area of expertise. The thesheéhe three groups were: 1) Identifying and
Pursuing Common Values between “Design & Constonttiand “Operations and Maintenance”
Teams; 2) Re-structuring of Supply Chains and Chanbjeeded in Procurement Systems for
Promoting Integrated Value Networks; and 3) Chagdindustry Culture, Norms and Mindsets. After
the group discussions, a rapporteur from each gfgelpcted among the participants) presented the ke
points from their respective group, followed byansolidation session where the participants shared
their concluding thoughts.

Findings

The summarized findings from the survey, case stsdwi-structured interviews and workshop are
presented below.

Questionnaire Survey

Given space limitations, only the key findings frainis survey are highlighted here, while the dethil
findings are explained in Kumaraswamy et al (2012he top three ways in which better value /
synergies can arise, were perceived as: 1) lifecgptimization options and opportunities; 2) sharin
relevant information such as building specificasioas-built drawings, construction records and O&M
performance data; and 3) addressing sustainalsfityes.

The top three aspects that can best achieve vettex for each type of integration are presentad.he
Functional integration can be best achieved throlsflaring relevant information such as building
specifications, as-built drawings, constructionords and O&M performance dat@0.9%),“lifecycle
optimization options and opportunitie§38.7%) and “joint use of ICT tools(46.2%). Relational
integration can be best achieved through “expanided-term business opportunities” (56.2%),
“integrated team building” (52.7%) and “integratdulisiness continuity management” (52.2%).
Transactional integration can be best achievedutirdsimilar procurement protocols between D&C
and O&M” (22%), “expanded long-term business oppaties” (25.8%) and “integrated business
continuity management” (23.9%).

The top three most important common goals in achéeletter value are: “common project goals - e.g.
cost, quality, time, safety”; “effective and efeeit information sharing”; and “efficient resource
utilization & management”.

The top three stakeholders considered most impofftanderiving better value by mobilizing /
exploiting synergies between D&C and O&M supply ioBaare: Clients; Designers and Principle
Consultants; and Main Contractors within D&C. WWtlD&M, the most important stakeholders are:
Clients; Users; and Main Contractors. The findifrgen this survey provide an overview of industry
perceptions toward the potential of greater integnabetween PM and AM teams, and pave way for
subsequent research activities (i.e. case stuthrviaws and workshop).

Case Sudy
Background

After meeting with 13 senior-level experts from fjects Division and Operations Division, as well
as the unique Operations Projects team that sertleeabridge between the two divisions, it was tbun
that the Operations Division is involved in neaglyery stage of the project development process to
contribute their input on the design since the teigig of a project. There are design review preess

in place (conducted by the staff from the Operati@ivision) to ensure that input, suggestions and
concerns raised by Operations personnel are addguaddressed in the designs. Many of the
interviewees (Interviewees 1, 2, 3, 4, 8, 9 andadknowledged that early involvement of Operations



staff in projects is important for better anticipgtobstacles and drawing on past experiences &om
operator’s viewpoint. This is a crucial basic edgrinthat, unfortunately, is not the common pradiice
the rest of the industry (as revealed from the ggniedustry interviews and discussed below).

Types of Meetings

While there is of course a wide range of high arnd-level management meetings for exchanging
ideas, sorting out working arrangements and engldommunication between the different divisions
within this type of major organization, the key égoof meetings that are most relevant and sigmifica
to the inter-relationship and integrated team logdoetween PM and AM personnel are highlighted
here. The Technical Management Steering CommMeeting is an organizational-level meeting
attended by senior-management personnel and isnhefdhly, serving as a bridge between the two
divisions. This is where new technologies, techgiglal feasibility, and previous experiences are
shared. Furthermore, any technical issues relatetew or future projects and applications of new
technologies for upgrading existing projects ase aliscussed at this meeting.

At the project level, a stakeholder engagement imgét held weekly where, via video conferencing,
representatives from project teams of on-goingegmtsj project headquarters (which provide technical
support to project teams), and the public relatioms$ gather to discuss any recent issues that cgame
concerning the broader community stakeholdersr{distouncilors, police, fire department, highways
department, drainage services, and the generaicpulDuring the meeting where the research team
was granted access, the issues covered includffic management for soil transport to the progts;
drainage blockage after heavy rainfall; and detatgarding the exhibition tour (as part of the publ
engagement plan) for a particular project.

To further extend the team working environmentrtolude partners from outside the organization,
design workshops are held weekly where consultants contractors are invited to discuss various
issues encountered such as constructability, dedsgmils, etc. so as to better meet the needseof th
client (i.e. the case study organization). In sa@ases, the consultants or contractors may supgest

to design or build a component better based om frevious experiences and expertise. The clgent i
open to such recommendations and may agree to #itesaative solutions and willing to absorb the
extra cost, if any, provided that it can delivettbevalue. However, these decisions are madelpase
case and approved depending on the situation addebwallowance. The meetings highlighted here
serve as great examples of how to enhance comntiomcand interaction between project
stakeholders from both inside and outside the azg#ion.

During the interviews with Interviewees 1, 2, 3 ahdt was discovered that after the completiorma of
project, contractors are invited back to speak i client to discuss obstacles encountered during
construction and what techniques, improvementsuppart from the client would be beneficial in
future projects.

Knowledge Management

The research team met with the knowledge manageexgetts from both the Projects and Operations
Divisions for three walkthrough sessions. It wascdvered that there is a centralized informatiod a
communication technology (ICT) tool, albeit withpseate customized portals for each of the two
business divisions. Within the system, there isomprehensive set of templates (which can be
specifically tailored according to the specific jpd needs) for items such as the project defimitio
document, service requirements, functional requinesy and design and operations standards with
specifications. These templates are accessibléhéystaff with the appropriate security clearance
levels.

There are also designated folders where CADD drgsviar different projects can be stored and shared
between users working on the same project. Furtbes, certain relevant project information



(including certain CADD drawings) is made availalbde consultants and contractors involved in a
project. This helps to ensure that everyone iremlin the project has the same, updated information
so that changes are clearly referenced and noted, that proper references to drawings or
specifications can be made. Experiences and Isssamt from past projects are also capturedtirao
system. Users with sufficient access levels caémere information from previous projects through a
comprehensive search tool built into the system.

In addition to the formal project-related infornwatj the system also allows for the arrangement of
informal team building activities such as groupcdssions, sporting events and outings where saaff ¢
engage and interact with other colleagues (withgirtown division or in other divisions) on a more
personal level, all of which helps to build a stgenworking relationship. Through the discussion
forums in the system, new ideas, experiences d@athative solutions are shared between colleagues
and some of these solutions do get documentednapiernented in actual projects.

Challenges identified from the Case Study

Even though there is strong management support eathprehensive ICT infrastructure in place to
encourage team building, there are still challertbas need to be overcome. Promoting greater-inter
departmental knowledge sharing has only taken placecent years and still considered to be at an
early stage according to Interviewee 5. Knowledgmagement is becoming increasingly important
due to the ever-increasing amount of informatiod data available. Therefore, having a user-frigndl
system that makes all of the information and datdlgaccessible is crucial.

Interviewees 1 and 3 identified several other e@mgées. One of which is that knowledge sharingts n
always a priority among the staff, especially thesgaged in project-specific work who are focused o
(and often have their performance evaluated bas®d timely completion of their tasks and
deliverables. It is often up to individual depagtmh heads to encourage their subordinates to erigage
knowledge sharing, rather than having a clear tgmagement mandate to share knowledge. Staff
continuity was identified as yet another obstaclekmowledge sharing and capturing lessons learnt
from completed projects. With project-specificftaeing reallocated to other projects soon after
completing their tasks on the previous projecis ibften difficult to track down certain staff mearb

to document their experiences. On some occastbasstaff members working on post completion
reviews project do not posses first-hand experidrara the project, particularly from earlier phases
and need to rely on second-hand information. Allthos leaves room for further improvement
measures to be devised to promote even greateritéagnation.

General Industry Interviews

As confirmed from the six non-Case Study interviethe common industry practice is indeed that PM
and AM teams generally work independently of onetlagr with limited interaction. Objectives and
goals of consultants, contractors and facilitiesnaggers/operators are different, each with limited
knowledge and appreciation for the needs, leaveealariorities, of other parties. For example,
Interviewees 14 and 15 noted that consultants awagh to design signature/landmark projects that
can enhance their firm’s image to attract fututesjwith elements and components that may not be the
most easily accessible for maintenance, whereasamors are most concerned with completing the
job promptly so they can receive payment and maveooother contracts. Maintenance/operations
personnel on the other hand, are focused more amamsbility, ease of access, durability, reliapil
and minimizing maintenance/operating costs. Olettase stakeholders have different mindsets and
lack the motivation and appropriate mechanismstrigestowards working more closely with other
parties and share knowledge.

Interviewees 16 and 17 noted the industry trendatds/ outsourcing O&M works due to factors such
as cost efficiency and risk transfer. Howevers thill inevitably make communication, building st
relationships and capturing/sharing experiencesvdet PM and AM teams even more difficult.



Echoing the opinion of Interviewee 5 from the cately organization, Interviewee 14 also noted that
knowledge management is a major challenge, givemrnration overload from technology advances.
Indeed there are still instances where drawingdagttor a staff-member is unable to find the lates
version of certain drawings.

Finally, Interviewees 16 and 17 highlighted thaitpcting/safeguarding end-user benefits is becoming
more important with greater involvement from cle@nd more engagement with end-users and the
general public. Since O&M teams have a much clasérlonger-term interaction with end-users, they
are better positioned to understand their needd, amvey them to the designers (for making
improvements or modifications, etc.). Howeverpantioned by Interviewees 14 and 17, the level of
involvement in design and development from O&M persel largely depends on the client’s
requirements. The earlier the O&M team gets in@d)it is likely that more financial resources Vo
required, so the client must also justify the reddits of bringing the O&M team on board earlier.

Workshop

The majority of the workshop participants agreedt ttients are in the best position to bring togeth
all the parties involved since the consultants tramors, maintenance companies and operators would
all like to satisfy the clients in order to estahlia good reputation and secure future jobs. thike
general industry interviewees, many workshop paditts agreed that these stakeholders all have
performance goals that may not align with thos¢hef other parties. For example, consultants may
wish to design unique showcase projects, contracteish to finish the job early, while
maintenance/facilities management companies are fieaused on business continuity and safety so
they would like to slow down and think more abcw prolonged effects of the decisions being made
and the potential consequences. Several partisipstmared experiences of extra time and costs
involved, or work that needs to be re-done due &\ViGeams not being part of the design process.
Furthermore, Participants 5 and 28 noted that tdieand designers need to be aware of future
technological trends, associated costs and upgrtmedetermine whether they should invest in
components that can extend the service life obtht asset. Therefore, it is essential to denranest
and convince construction clients of the importaaocel benefits of involving all the stakeholders
earlier.

Participants 4 and 32 mentioned that classifyirsgaiype and expectations is needed before disgussi
value, performance and evaluation, and this shdedclearly stated in the ‘Facility Brief' since
different types of assets have different associasdes which must thus be measured differently.
Participants 7 and 8 added that ‘usability’ shoalsb be included as part of the evaluation criteria
Different types of assets will have different aigeand definitions of usability (e.g. an airport —
accessibility, security checks, etc. versus a singpmall — location, the right shops, car parkiets.),

and this would be closely tied to the user expegenParticipant 3 suggested that PM and AM teams
should place more emphasis on how to unlock egstalue that is already embedded within the
project. For example, the location of an electramad mechanical control/maintenance room can be
designed or relocated to a more convenient locatiosite that would enable O&M staff to access the
room more easily.

The importance of knowledge management and Builtiigrmation Modeling (BIM) is increasing.
Many participants agree that knowledge databasg88vl systems play an important role in projects.
Whenever there is doubt about certain project ehsnethese tools can help eliminate those
uncertainties. Participant 5 shared his past éxpes where misinterpretation of project informatio
led to consultants having to redesign the layoutafpart of the project. These databases andnsgste
can also be useful when existing infrastructuredrieebe upgraded or additions have to be mades It
also vital to capture knowledge and lessons leaatfient project completion for more effective use of
resources rather than investing in new systemgliftgrent projects. Instead of PM and AM teams
each developing their own knowledge managementlidr &stems, it would save time and resources



to have the client commission and own an integraiesiem which both PM and AM teams would
build and use.

Regarding procurement, some participants notedttigatlignment of objectives among the different
stakeholders is usually constrained by contracgaéements which generally protect the client rathe
than benefit end-users. In addition, existing prement systems are not normally structured iny wa
that encourages cooperation since the tender assetss still mainly based on the tender pricewds
proposed that certain design contracts can be égpaio cover O&M (where appropriate), with
incentives and penalties to provide motivation eegponsibility sharing. For the consultant-setecti
process, Workshop Group 2 proposed that new ragemées can be introduced to encourage better
consideration of O&M needs (e.g. whole lifecyclenagement and O&M proposals).

The participants generally agreed that public cthasan is becoming increasingly common in public
projects and that public accountability is a kepagrn. Therefore, there is less willingness t@ tak
increased risks with new ideas/approaches unless ik clear commitment and support from senior
management, which leads to a lack of creativity iandvation. It was proposed that end-users should
be more actively involved in the project inceptistage so that their needs can be given better
consideration.

As observed from the case study, organizations gatyan both D&C and O&M works are good
examples for the rest of the industry for integrgtiPM and AM teams. This view was further
supported at the workshop. Participant 10 (fromtla&r such organization) pointed out that “function
and the built infrastructure’s ability to serve iitdended purpose(s) are of higher priority tham ¢bst.
This is particularly important for essential infragture that serves a significant portion of the
population. He further commented that O&M stafftiris type of organization can offer practical,
constructive design input and accurate estimate®&¥1 costs. Since they should also be able to
relate easier to the PM teams within their sameammgtion, this type of organization can serve as a
test bed for the type of O&M feedback mechanismsoned for the RIVANS for TAM concept.

Recommended Strategies and Operational Measures

After analyzing the results from the questionnaicase study, general industry interviews and
workshop, a set of recommended strategies and togpeabhmeasures were derived. The three strategic
focus areas are: 1) Organizational/Management &irec Procurement Strategies and Operational
Mechanisms; 1l) Fostering Culture of Team Buildirend Providing Additional Means of
Communication; and Ill) Informal Communication Teol These focus areas and the respective
operational examples are illustrated in Figure 4.

< Figure 4 >
I) Organizational/Management Sructure, Procurement Strategies and Operational Mechanisms

Under this focus area, it is recommended that ancomplatform be established such that D&C and
O&M teams are linked in an organizational structuvbere the two branches would be more
structurally integrated so that periodic meetingsbath organizational and project levels can be
systematically arranged. This would enable botimt to come together and establish common
goals/objectives, and discuss important issuesntiagtarise during key milestones of the projedtisT
would be particularly beneficial at certain stagbskes of a project such as project definitionfimge
(enabling O&M personnel to offer their input frorhet beginning), post construction/handover (to
ensure smooth transition and proper transfer giaresibilities), and post occupancy review (so that
end-user feedback can be relayed back to the D&& teor improvements, upgrading or capturing
lessons learned for the benefit of future projecSpecial working groups or task forces comprised



personnel from both sides can also be set up a&ss&(y to target specific/urgent issues or helggheri
the two sides to further cement the entire team.

It is particularly important to start off a projedght by being able to identify a suite of potaiti
procurement and delivery strategies (e.g. suitaoletract types, templates for non-contractual or
contractual partnering, project-based or long-testnategic alliances, framework agreements, etc.).
The wide range of options needs to be thoroughlysicered to find one that would be most
appropriate for the specific nature and conditiohthe project. Figure 5 illustrates the potentaltes
towards fully integrated value building with var®procurement and delivery strategies mapped out in
terms of the degree of bonding (i.e. level of inédipn) versus the degree of binding (contractual
rigidity). The idea is to guide the industry framaditional contracts (which are rigid and havew |
level of stakeholder integration) towards altewesilike contractual partnering, alliances, framewo
agreements, strategic partnering and non-contraparénering, which have a higher degree of team
bonding as well as higher flexibility. Eventually,is envisaged that the industry would gradually
embrace the RIVANS for TAM concept where long-teetational networks are built.

< Figure 5 >

The third element is to establish continuous evadnaand improvement measures. One example is to
invite consultants, contractors, sub-contractord araintenance/operations managers to debrief the
client after project completion so they can shdreirt experiences, challenges, solutions and any
innovative ideas developed throughout the projéelthis will also help various stakeholders to better
understand the needs and obstacles faced by o#ineesp Furthermore, performance criteria, key
performance indicators (KPI’s), typical target wedwor ranges of KPI's could be agreed in advance so
that all the stakeholders can focus on achieviegstime targets.

I1) Fostering Culture of Team Building and Providing Additional Means of Communication

The first recommended measure under this focus iaresking available some tools for nurturing a
team building environment. This includes the aloan of resources, venues and time for team
members to communicate and interact outside ottstred meetings but within the work environment
so that staff can freely share ideas in a presseeg-off-the-record setting. This can range freimple
coffee breaks to specially planned brain-stormegs®ns.

The second measure is to promote team bonding ghrouganizing group activities (such as field
trips, sporting events, outings, etc.) to offemtemembers a chance to get together and interalat wit
each other informally outside of the work envirommnt® get to know each other better and build more
sustainable and better relationships. Joint a@s/iand personal interactions enable staff from
different firms to experience and gain deeper ustdading of the culture of their partners (Coopet a
Gardner, 2003).

[11) Information & Communication Tools

The third focus area involves building up actualsoor infrastructure needed to support RIVANS for
TAM that can be employed by all stakeholders tadvgiandle information transfer and support team
communication needs. The evolution of supply chmamagement has seen a shift of emphasis from
efficiency to effectiveness, through the contribotof ideas and expertise from suppliers and pestne
(Miles and Snow, 2006). It is recommended thabmrmon supplier relational database be developed
(either in-house or by a third party consultarignt kept and maintained by the client for betteore
keeping and tracking of suppliers for their profskt Figure 6 shows the envisaged information fiow
such a database. The main project stakeholdeestcproject managers, designers, main contrgctors
sub-contractors and maintenance/operations managessld be feeding information into and
retrieving information out of the database, wherts suppliers would only be feeding information
into the database since they are not directly atidedy engaged in the project, but would be able t



contribute by providing specifications, updatedduwat information, new products available and any
notices, warnings or recalls on products used gpeaific project when necessary.

< Figure 6 >

It is envisaged that the common supplier databaseldvbe divided into different categories of
suppliers including ‘building materials’, ‘electacand mechanical’, and ‘specials components’, eher
some suppliers would be used in D&C only, some&Mdonly, and some would serve as suppliers for
both. The client would ultimately own and upkeblp tlatabase for each project and may share with
the operator/maintenance contractor during theigeiife of the built asset. The common supplier
database is geared towards a specific projectjthatpossible that a client may possess numerous
databases for different projects (as shown in [Egd)y. In such cases, the databases would be
interlinked so that a supplier may be shown to uygpl/ing materials or products for several projects
Having a series of relational databases like taistwelp clients better keep track of suppliersdpots

and components used for their built assets andlerthbm to share this information with their
operators and maintenance partners for future ecepiants and upgrades. The layout and specific
fields of the proposed common supplier relatiorsabiase are shown in Figure 8.

< Figures 7 and 8 >

The final recommended measure is the developmeandhternet or intranet-based communication
platform made accessible to all project stakehslderwolved. Since different clients and other

stakeholders have different budgets, resource ddmab and project needs, this type of

communication platform can range from simple e-fimstant messaging groups and basic ftp sites for
stakeholders to share relevant files, to more cehmmsive, customized web applications and
document managing software similar to the one byetie case study organization.

< Figure 9 >

Conclusion and Further Discussion

Balancing financial benefits with delivering valte society and being environmentally sensitive has
become a crucial management issue (Walker, 2000hmmitment and recognition from senior
management at PM and AM firms is essential. Thagtmecognize these trends and act collectively to
adapt to this change. The first objective of #tigly was to test the RIVANS for TAM concept. &sv
found that the RIVANS for TAM concept is vital fouilding links between PM and AM teams, which
are conspicuously absent in the construction imguswith the exception of some large-scale
organizations that are engaged in both D&C and O&btks. The general industry interviews and
workshop hosted by the research team reflectedvaralb positive response on the proposed concept
from industry players, with much potential to bpgad.

The second objective of this study was to discavays to enable PM and AM teams to work in an
integrated manner. The case study with the puipdiosport organization serves as an excellent
example of good industry practice for team buildargd integration. It demonstrated the synergies
that can be released by bringing PM and AM teangetter in a well-structured manner and the
positive response from other parties by involving AM team from the onset of a project.

The third objective was to recommend strategiesauatational measures in support of the RIVANS
for TAM concept. The recommendations may be useduide the construction industry towards
building vital links between the project stakeho&lénvolved in D&C works and those in O&M.
Under the RIVANS for TAM concept, the ideal outcoieeo bridge these different stakeholders and
develop better team integration so that their compaiion can be enhanced, thereby releasing
synergies to deliver greater value with a sustaipedrall value vision’ during the service life tie



built assets for meeting long-term sustainabilibalg. As proposed in Figure 9, project managers /
designers and facilities / maintenance/operatioasagers would be able to share their experiences,
lessons learnt, improvement measures and feedbawk dlients and end-users. They would also be
able to discuss with their respective contractetd-contractors and suppliers on ways to improve
client satisfactory, how to enhance the end-uspeeance, and new methods or products available.
Clients and end-users, meanwhile, would be ableotorey their feedback (i.e. level of satisfaction,
comments and improvements they wish to see, elthjs enhanced communication network, as a
whole, would contribute greatly towards meetinggkterm sustainability goals.

Colledge (2005) illustrated three economic modelsanstruction (markets, networks and hierarchies)
and their corresponding governance structures diclas contracting, neo-classical contracting and
relational contracting, respectively). The asdeclafeatures of the different governance structures
were also listed: adherence to legal frameworks, afslegal remedies and standardized contract
planning in classical contracting; focus on lontggam relationships, development of relational
tendencies and contract provisions catering fodilfiéty in neo-classical contracting; and signditt
sharing of benefits and burdens, greater interddgrere, and commercial relationships taking on equal
or greater importance to legal agreements in palati contracting (Colledge, 2005). This paper has
taken another step forward by mapping out the sotawards fully integrated value building, and by
proposing strategic focus areas and operationahpbes for RIVANS for TAM, i.e. in the particularly
useful and all-pervading domain of built assets.

Loosemore and Hsin’s (2001) work explored the retehips between the core business objectives of
organizations and the facilities they use, and dotirat fragmentation and mismatches existed in the
various sectors that were investigated (includiagpitals, hotels and education facilities). Hejpia
align the objectives of different stakeholders {jpatarly those between PM and AM teams) of a
project is indeed what the outputs from this papeuld help achieve, through illustrating the
envisioned multilateral communication and exchargfe knowledge and experiences between
facilities/maintenance/operations managers and rotiakeholders (project managers, designers,
clients, end-users, contractors, sub-contractods suppliers), as well as suggesting tools to a& th
process such as the relational supplier database.

The three strategic focus areas presented in #yperpoffer a holistic approach that covers ‘hard’
management aspects (i.e. organizational structulepaocurement) and ‘soft’ aspects (i.e. fosteang
culture of team building), as well as suggestingigmeeded for all of this to happen (i.e. common
supplier relationship database and internet/intrategform for information sharing). The mindsefs
clients are gearing increasingly towards issues gileater end-user satisfaction, (social, envirariaie
and financial) sustainability, lifecycle considéoas, designing and constructing for maintainapilit
and deconstruction. It would be naturally fittifay PM teams to work and communicate more closely
with their counterparts in AM who interact more s#8ty and directly with end-users and over a longer
period of time with clients.

While focused research into each of the above anegsnow be initiated, it may be timely to tie ttos
commencing some trials on pilot projects to test &lbove recommendations. Since it is not easy to
convince industry in general without hard evideateeal net benefits, such trials may be considered
the first instance, by organisations that are resiade for both PM and AM. They are better posiéidn
for easier implementation and for reaping fasted greater direct benefits in terms of overall value
from such integration.
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Focus Areas

Operational Examples

1
Organizational / Management
Structure, Procurement
Strategies and Operational
Mechanisms

Establish a “common platform” for D&C and O&M
teams with a “linked” organizational structure connceting
relevant counterparties, specific types of periodic
meetings (from top management to project level),
workshops and knowledge sharing channels,
recommended objectives and guidelines (! with
recommended core elements)

Identity a suite of potential procurement and delivery
strategies such as appropriate types of contracts, types
and templates for non-contractual or contractual
partnering, project or strategic alliances, framework
agreements, etc,

Continuous evaluation and improvement measures —
e.g. Invite contractors or sub-contractors to return upon
completion of project to share lessons learnt with client,
project managers, designers, and facilitics/maintenance
managers; establish performance criteria, key
performance indicators (KPIs), target typical values or
ranges of KPIs, ete.

2
Fostering Culture of Team
Building and Providing
Additional Means of
Communication

Allocate resources, veniees and time for additional means
of communication among team members within the work
environment, outside of structured meetings (i.c.
informal communication — ranging from coffee breaks to
brainstorming sessions) where team members can speak
freely and share ideas in a pressure-free, off-the-record
environment

Promote team bonding by organizing greup activities
informally outside of work (e.g. field trips, sporting
events, outings, etc.) - under such an environment, team
members can have a chance to interact with cach other,
get to know each other better and build more sustainable
and better relationships

3
Information & Communication
Tools (ICT)

Common Supplier Relational Database to be kept and
maintained by client for better record keeping and
tracking of supplicrs for projects, cte.

Internet / Intranet Platform - from basic ftp site, e-mail /
chat groups, to comprehensive web application and
document / content management software (e.g.
SharePoint), ete.

Figure 4 — Recommended Focus Areas for Implementing RIVANS AM
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Figure 8 — Fields within a Common Supplier Database
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Appendix 1 — Questionnaire Conducted with IndustryPractitioners

HEU - ‘RIVANS for TAM” (Relationally Integrated Value Networks for Total Asset Management)

Section 1: Potential BETTER VAILUE / SYNERGIES* by linking the usual supply chains in IPM
(Infrastructure Project Management) with the usual supply chains in JAM (Infrastructure Asset Management)

Please indicate to what extent you agree that the appropriate integration of the
JSollewing activifies/ items between ‘Design & Construction (D&C)’ and
‘Operations & Maintenance (O&M)’, when appropriately mebilised, can yield
BETTER VALUE / SYNERGIES

SYNERGIES: ‘Whole (both working together)” > sum of the two separate parts
(working independently): ‘BETTER VALUE® - for Overall project life cycle value

Strongly Agree
Strongly Disagree

Agree
Neutral
Disagree

1. Better Value / Synergies arise from sharing relevant information (e.g. building
specs. as-built drawings. construction records. O & M (Operation & Maintenance)
performance data. ete.) - between ‘D & C° (Design & Construction) and ‘0 & M teams

2. Better Value / Synergies arise from addressing Sustainability issues more
effectively through above sharing of relevant information

3. Better Value / Synergies arise from similar Procurement protocols between ‘D &
Cand ‘'O &M’

4, Better Value / Synergies arise from better (integrated) ‘life cycle optimization’
options/ opportunities e.g. when Designers have more knowledge of O&M issues and
Asset Managers have better understanding of design intent and material’ equipment choices

5. Better Value / Synergies arise from overlapping Supply Chain Networks
delivering ‘D&C” and ‘O&M”

6. Better Value/ Synergies arise from arranging for some common/ linked resource
pools and requirements (e.g. in material types. human resources) hetween ‘D&C” &
‘O&M’

7. Better Value / Synergies arise from expanded long term business opportunities

8. Better Value / Synergies arise from integrated team building (Human resource
capacity improvement)

9. Better Value / Synergies arise from joint use of ICT tools (e.g. in BIM — Building
Information Modeling)

10. Better Value / Synergies arise from integrated ‘business continuity management”
oppormunities

Others (Please SPecifV): ... e

Section 2: Achieving ‘Value’ through Integration

Notes: ‘Functional® integration’ indicates merging functions (like ‘design’ and ‘construction” n D&B) under one
organisation. ‘Relational’ intepration’ indicates organisations (e.g. in a supply chain) collaborating well through co-
operative relationships built on shared goals and values. “Transactional’ integration’ indicates linking organisations for
specific transactions through formal means e.g. Joint Venture or Alliancing or PPP-type formal contract agreements,

2.1 Please indicate which one of the three integration fypes (Functional, Relational,
Transactional — as defined above) can potentially BEST achieve ‘better value’ from ihe
Jollowing exploitable synergies between ‘D&C’ and ‘0&M°

Note: *better value® implies ‘better Overall project whole life cvcle value for all stakeholders®
[i.e. please TICK only ONE of the three boxes in each row — for the BEST approach for each ifem]

Functional
Relational
Transactional

1. Better Value / Synergies from sharing relevant information (e.g. building specs. as-built drawings.
construction records, O & M (Operation & Maintenance) performance data. etc.) — benveen ‘D & C°
(Design & Construetion) and “0 & M’ teams

2. Better Value / Synergies to address Sustainability issues more effectively through above
sharing of relevant information

3. Better Value / Synergies from similar Procurement protocols between ‘D & C” and 0 & M’

4. Better Value / Synergies from better (integrated) ‘life cycle optimization” options/
opportunities e.g. when Designers have more knowledge of O&M (and other Sustainability-impacting)
issues and Asset Managers have better understanding of design intent and material/ equipment choices

3. Better Value / Synergies from overlapping Supply Chain Networks delivering ‘D & € and
‘O &M

6. Better Value / Synergies from arranging for some common/ linked resource pools and
requirements (e.g. in material types. human resources) between ‘D&C” & ‘O&M’

7. Better Value / Synergies from expanded long term business opportunities

lof3



2.1 (continued) Please indicate which ONE of the three integration types (Functional, =

Relafional, Transactional - as defined above) can potentially achieve ‘Deiter value’ from the - = £

Jollowing exploitable synergies between ‘D&C’ and ‘O&M’ g B 3

Note: ‘better value® implies *better Overall project whole life cycle value for all stakeholders® g % g
= - =

8. Better Value / Synergies from mntegrated team building (Human resource capacity

improvement)

9. Better Value / Synergies from joint use of ICT tools (e.g. in BIM - Building Information

Modeling)

10. Better Value / Synergies from integrated ‘business continuity management’ opportunities

Orthers (Please SPecily): vicimmmi s s s Sl s i

2.2 Please indicate your opinion of the degree of importance of the following common sl

goals in achieving ‘befter value’ through above synergies E B | _ E|2<

NOTE: ‘better value’ implying ‘better Overall project whole life cycle value’ (for all = ‘é 5 g & 5 EZ

stakeholders”); and ‘synergies’: “Whole (both working together)” > sum of the fwo separate parts >b E E‘ E ; E g g

Common project goals such as cost. quality, time, safety

Effective and efficient information sharing

Lifecycle oriented project drivers. including overall sustainability concerns

Lifecycle oriented project outcomes. including life cycle benefit-cost profiles

Efficient resource utilization & management

Expanded business opportunities

Long term network building

Relationship building and management

Dispute minimization. management & resolution

Organisational capacity building

Shared corporate social responsibility

Others (Please Specify): oo e

Section 3: Kev Stakeholders of ‘D&C” and *O & M Value Networks

Design & Construction

Operations & Mamtenance

Please rate fo what extent vou believe the D&C (0 & M)
Jollowing stakeholders are important for deriving o el o[ |
:bettem:ﬁhje by mob‘zfmng.f ({Tp{ﬂl?‘f},’g , S| g — g a‘f:_, 5| § _. g af
synergies between ‘D&C’ and ‘O & M’ supply >‘E E £ |= 5| E< %E ] £ |= = B
chains (value networks). E E‘ E‘ 2 % E 'Zc‘ E §E‘ E‘ 2 %E‘ ZE E
Clients
Main Contractors
Sub-Contractors
Designers and Principal Consultants
Other (Specialist / Sub-) Consultants
Suppliers
Users
General Public
Relevant non-governmental organisations
Relevant Statutory bodies
Other relevant Govemment organisations
Project financiers
Others (Please Bpeclly): vamannmnansas
20f3




Section 4: Demographic Characteristics

(a) Organisation type that you are currently employed in:

O Client O Consultant O Contractor O Sub-contractor

O Supplier [ Academia O Others (Pls. Specify): ..o
(b) Type of work you are predominantly experienced in:

[J Design & Construction [ Operations & Maintenance [ Other

(¢) Your supply chain size: [ 1 to 2 layers O 3 layers 0> 3 layers

(d) Your experience in the industry (no. of years): years.

Your Name (OPrional): ... e e

Your Designation / PoSItion: ... .o o e

Your email address (Optional — and tick. if you like to receive a research summary): ..........cooeviiiiiininnnnnen.

Returning the questionnaire - Please return the completed questionnaire by any of the following means:

By mail: Please return the completed questionnaire by mailing it in the addressed *freepost’ envelope enclosed. No

postage is required if mailed from Hong Kong.

By email: Please retumn a scanned copy of the filled in questionnaire to Mr. Kelwin Wong at kelwin.wong@hku hk

By fax: Please fax with a cover page addressed to Prof. Mohan Kumaraswamy to (852) 2559 5337.

Thank You




Appendix 2 — Profiles of Case Study Interviewees

Interviewee Position Division

1 Project Manager Projects

2 Planning & Special Team Connecting Projects and
Development ManagerOperations

3 Engineering Planning| Special Team Connecting Projects and
Manager Operations

4 Operations Planning | Special Team Connecting Projects and
Manager Operations

5 Manager - Knowledge Projects
Management

6 Manager - Knowledge Operations
Management

7 Group Depot Manager Operations

8 Chief Architect Projects

9 Chief of E&M Operations
Engineering

10 Senior Engineer Operations

11 Liaison Engineer Projects

12 Engineer Projects

13 Technical Officer Projects

Appendix 3 — Profiles of General Industry Interviewees

Interviewee Position Organization
14 Engineer Consultant
15 Director Estates Office of Tertiary Institution
16 Engineer Government
17 Planning Manager Public Transportation Orgaiunat
18 Senior Architect Government

19

Architect

Government




Appendix 4 — Workshop Participants

Participant | Position Type of Organization

1 Senior Commercial Manager,  Consultancy Firm

2 Head of Project Engineering Public Transport Canyp

3 Course Instructor Tertiary Education Institution

4 CEO Information Technology and

Services

5 Engineer Consultant

6 Executive Engineer Consultant

7 Researcher Tertiary Education Institution

8 Director Consultant

9 Assistant Professor Tertiary Education Institutio

10 Deputy Director Government

11 Associate Consultant

12 Associate Consultant

13 Project Manager Contractor

14 Principal Consultant

15 Assistant Professor Tertiary Education Instiwti

16 Chief Civil Construction Public Transport Company
Engineer

17 Associate Professor Tertiary Education Insoiuti

18 Deputy director of Campus | Tertiary Education Institution
Development

19 Director Consultant

20 Associate Legal Firm

21 General Manager Supplier / Specialist Sub- Gaotr

22 Project Director Consultant

23 Assistant Director Government

24 Teaching Consultant Tertiary Education Institati

25 Manager Construction Industry Body

26 Assistant General Manager Property Developer

27 Engineer Consultant

28 Partner Consultant

29 Project Director Contractor

30 Construction Engineer Public Transport Company

31 Engineering Planning Public Transport Company
Manager

32 Associate Professor Tertiary Education Insttuti

33 Engineer Government




