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ABSTRACT

Procurement methods need to be flexible to adapt to the client's needs after a major disaster.
Multi-party procurement methods have been shown to have many positive attributes when
applied to disaster recovery. This research will investigate how value for the client can alter the
structure of multi-party agreements in disaster recovery. The 7.1 and 6.2 magnitude earthquake
in Christchurch in 2010 and 2011 respectively, as well as the 2016, 7.8 magnitude earthquake
near Kaikoura in New Zealand, are examples of severe events and demonstrate the alliance
procurement method for recovery. The Stronger Christchurch Infrastructure Repair Team or
SCIRT, was tasked with repairing the city’s damaged infrastructure. For SCIRT, the client's
driver was to achieve value for money in the recovery phase; therefore they introduced a
competitive component to incentivise value across a diverse range of projects. Later in Kaikoura,
the North Canterbury Transport Infrastructure Recovery alliance or NCTIR was set-up to restore
the road and rail networks. For NCTIR, the clients’ driver was time-critical; rejoin communities
and limit the economic impact of the non-functional transportation links. Here, the level of
integration between participants was altered to a collaborative, integrated team-based
methodology to accelerate the project. Once the transportation links were opened, NCTIR altered
their model to include more competitive aspects to drive value. In all three cases, the alliance
structure successfully altered to fit the value proposition for the client. Future research areas
recommended are effective pre-planning, human resource management and active community
engagement for disaster recovery.

Keywords: Muti-part Arrangements, Alliances, Procurement, Value Driver, Disaster Recovery
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INTRODUCTION

No two disasters are alike, and each disaster needs a tailored solution for reconstruction.
However, governments will always aim for an optimal solution, weighing up different options to
ensure maximum value can be achieved. It has been shown that after a disaster, it is important to
combine resources, collaborate with stakeholders and respond quickly(1). In addition, depending
on circumstance, governments will have additional decision drivers which may be political.
Procurement systems need to be flexible to adapt to these drivers. In New Zealand, we have
adopted multi-party agreements in the form of an alliance to respond to disaster recovery.

The 7.1 and 6.2 magnitude earthquake in Christchurch in 2010 and 2011(2; 3), as well as
the 2016, 7.8 magnitude earthquake near Kaikoura in New Zealand (4), are examples of severe
events and demonstrate the damage that can be caused. Given the complexity of the damage
(discussed later in this paper) from both earthquakes, the New Zealand Government, the New
Zealand Transport Agency (NZTA) and local governments have utilised alliance procurement
methods to manage risk.

2010 2011 2012 2013 L, 2016 2017 2018
77
September 10, 2010 Late 2011: 5CIRT Late 2016: SCIRT 22 December 2016:
7.1 Magnitude Alliance formed initial construction program  NCTIR Alliance formed
Earthquake Hits budget between 52-3 largely completed with
Christchurch billicn allocated some minar works
being completed
February 22, 2011 Mid 2013 Bulk of the 13 Novernber, 2016: 15 December, 2017:
6.3 Magnitude worst damaged 7.8 Magnitude State Highway 1
Earthquake Hits infrastructure repaired Earthquake strikes opened to traffic.
Christchurch by SCIRT Morth Canterbury Change from Post

devastating city disaster to Controlled

Delivery phase

Figure 1: Fishbone diagram timeline of events showing events and key milestones.

The Stronger Canterbury Infrastructure Rebuild Team (SCIRT) and the North Canterbury
Transport Infrastructure Recovery (NCTIR) alliance's were set up up to manage reconstruction
risk after both major New Zealand disasters (see Figure 1). Both structures evolved to meet the
requirement of the respective clients. The experience and lessons learnt can serve procurement
managers to repeat the success of using alliances in reconstruction projects.
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AIM AND OBJECTIVES

e Investigate how alliances can be used for reconstruction projects.
e Examine how value for the client determines the structure of alliances in disaster
recovery.
Objective:

1) Investigate the main value drivers for clients following the major disasters in New
Zeland.

2) Explore how the alliance structure addressed clients’ value drivers.

3) Explore the advantages and disadvantages of the two disaster recovery alliances in New
Zeland.

4) Investigate the lessons learnt and identify future research areas.

Scope:
e This study will focus on key decision drivers such as project goal, scope, complexity,
competition, timeframe, integration and value.
e Ensure a diverse cross-section of the organisation is sampled from executive management
to foreman and is not exclusively targeted towards upper management or higher-level
staff.

LITERATURE REVIEW

Ideas around procurement and procurement models post-disaster are not new with natural
disasters being a regular occurrence both internationally(5) and in New Zealand. Internationally
Atkinson & Sapat looked at the procurement processes used following Hurricane Katrina in New
Orleans in the USA in 2015, the roadblocks faced and how the process could be improved. They
found that the lack of involvement of local contractors was a roadblock as they were overlooked
in favour of large contractors with “reputations”. The main factor identified was the procurement
procedures of the local governments not being practical for disaster recovery due to the
requirement to take the lowest price tender. Although the responsibility of the government is to
be fiscally responsible, the use of the lowest bid can often sacrifice quality(6). The downside of
this as mentioned by Stake is that small to medium-sized companies often miss out on work as
quality cannot be quantified due to size(7).

Researchers Zhang et al. investigated including, “people” into public-private partnerships
(PPP) to establish a public-private—people partnership (4P) for post-disaster recovery projects.
This research concludes that 4P has a greater potential to achieve value for money and increased
sustainability after disasters(8).

Ophiyandri et al. investigated a community-based procurement method following major
disasters. In this method, the community is not only the beneficiary but also controls the
construction phase. It was found that the community-integrated approach will deliver better
housing in terms of quality, accountability and the beneficiaries satisfaction(9).

Chan et al. investigated the multiple bottlenecks and challenges due to resource
procurement after the 2004 Indian Ocean tsunami. Researchers recommended collaborative
approaches when rebuilding communities after a disaster(10).
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In 2006, five years before 2011 Christchurch Earthquakes Le Masurier et al. investigated the
suitability and effectiveness of the alliance approach to disaster recovery. Researchers argued
that the alliance approach showed many advantages to more traditional approaches. Researchers
contended that alliancing has many positive attributes but will require pre-planning(1).

Botha et al. investigated the creation of the SCIRT alliance. They outlined the differences
between SCIRT and a traditional alliance structure in particular, how collaboration and
competition for work drove the performances of alliance participants. They also outline the
performance measures used to monitor progress. Researchers also investigated the benefits of
Early Contractor Involvement (ECI) in this setting, concluding that the overall cost was driven
down as a result of the practicality in design(11; 12).

METHODOLOGY

The method employed for this research is the analysis of two case studies. This methodology
involved gathering and analysing the currently available information, and conducting structured
interviews with employees from SCIRT and NCTIR (an ongoing project at the time of writing).

Case study Approach
The case study approach was chosen for four reasons; these were:

1. Access to local data - the research team has pre-established contacts with existing
personnel within NCTIR;_ some whom have had previous experience in SCIRT.
Interviews could be carried out locally in Christchurch or Kaikoura.

2. Response and timing - While construction was coming to an end with SCIRT, NCTIR
was set up to address the Kaikoura disaster. This meant some personnel have had dual
involvement under both Alliances and could speak to lessons learned from both
experiences.

3. The similarity of set up - Both alliances have been set up by the central government and
include both public asset owners as well as (private) construction companies.

4. The similarity of work — Both alliances had been tasked with rebuilding infrastructure
after a major disaster. In both cases, infrastructure, as well as private property, was
heavily damaged.

Questions and subject matter experts

In procurement, research is commonly conducted through surveys (13; 14). While survey data
can be valuable to identify patterns and relationships, explorative interviews can better support
the collection of data relating to holistic factors, nuances, and systematic understanding (15-17).
Open research questions were developed based on the literature reviewed and discussion with
industry. For this study, 19 participants were selected for structured explorative interviews.
Participants that have been involved with both NCTIR and SCIRT alliances were selected.
Interviews were conducted with a range of team members at different levels of the organization
(see Table 1).

Semi-structured interviews were carried out focusing on key areas; these were:
e Key decision drivers such as project goal, scope, complexity, competition, timeframe,
integration and value.
e Overall strategic goals, scope and structure of the two alliances.
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e The advantages and disadvantages of SCIRT and NCTIR.

Qualitative data from interviews were recorded via handwritten transcripts and notes. Once all
interviews were completed transcripts were compared and used to form the results section of this
research.

Table 1: Table showing categories and parties interviewed.

[M] Senior Management/Client//Directors

[E] Integrated Services Staff (IST)-Designers
[PM] Project Management

[C] Contractor Foreman/Supervisor

[SC] Subcontractors

w w o~ w

SCIRT ALLIANCE

The scale of damage in Christchurch after the sequence of earthquakes was extensive. The
Christchurch central business district suffered extensive damage; the wider area was also
damaged. The disaster affected residential, commercial and horizontal infrastructure. The
earthquakes also set off liquefaction in many urban areas, which caused severe damage to the
horizontal infrastructure. The damage to the roads, potable water, wastewater, and stormwater
networks was extensive(11).

SCIRT was set up in response to the second earthquake to hit Christchurch in 2011. The
clients (New Zealand government agencies shown by Figure 1) opted for an alliance approach
between five of the largest contractors in New Zealand (City Care, Downer Construction,
Fletcher Construction, Fulton Hogan and McConnell Dowell). This allowed for risk, expertise
and resources to be pooled to repair the network where the value for money was the main focus
post-emergency response.

The structure of SCIRT varied from the traditional alliance model with partners both
working together at design and management level, while actively competing to secure a greater
percentage of available future work. Similar to other alliances, at the management level, there
was a pain-gain mechanism between participants. Participants from [E][PM][C] reported high
integration at the management level, but limited integration between construction teams as the
delivery teams were made up of individual organisations, as shown in Figure 2.
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Central

Government MNews Zealand Transport

Agency

Local Councils

Construction Contractor 1
Construction Contractor 2
Construction Contractor 3
Construction Contractor 4

Construction Contractor 5 l

Alliance Board

Management Tearm

Integrated services team

Construction Construction Construction Construction Construction
Contractor 1 Contractor 2 Contractor 3 Contractor 4 Contractor 5

Local market subcontractors and suppliers

Figure 2: SCIRT organisation structure adapted from Botha & Scheepbouwer (2015)

Participants from [M][C] reported that by fostering competition, not collaboration, the client
achieved value for money. This was done by allocating future work based on performance
metrics. Given the over $2 billion rebuild budget, the revenue associated with gaining or losing a
percentage of the work was significant. This forced teams to meet Key Performance Indicators
(KPI’s) and Key Result Areas (KRA’s). At the end of the SCIRT program, there were significant
variances in the percentages of work allocated to each contractor. This shows that the
performance of the delivery teams varied, which results in a significant difference from the
initial 20% allocation. It was reported by participants from [C] that this caused significant
tension between delivery teams, which may have limited innovation between projects.

Participants from [PM][C][SC] noted the primary downside of the SCIRT program was
the lack of information initially. Lack of decision making, as a result, stalled many processes
which further delayed the startup. Another common disadvantage mentioned by project
managers [PM] was the large overhead from the SCIRT management team during the formation
of the program. Integrated service team participants [E][M] dispute this claim, reporting that
much of the initial overhead included the identification and assessment of damaged assets.

A range of participants from all groups interviewed reported that later in the SCIRT
program, value for money gained by the use of Early Contractor Involvement (ECI) in the initial
concept and design phases. Contactor representatives [C] reported that although there was no
guarantee the contractor involved would be allocated the work, they were still paid for assisting
in this ECI process.

The majority of groups [PM][C][SC] reported that Generic “rules” were not practical as
one system does not fit all. Especially around areas such as quality management as some projects
had unique circumstances.

While SCIRT was in the formation stages, some participants felt that work was allocated
unfairly in the early stages of SCIRT. Participants felt the work allocation was sometimes done
by availability and not by the capabilities of the specific contractor.
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Simons conducted a survey to investigate the perceptions of the public with regards to
Christchurch recovery. The study found a seeming disconnect between those tasked with the
recovery process and the local residents. The survey results showed that the public was
dissatisfied with the recovery process by the government (18). Participants [M][E][PM][C]
agreed that SCIRT could have done more with regards to community consultation in the initial
stages.

Subcontractors and engineers [PM][C][SC] reported that health and safety standards were
increased across the industry as a result of the SCIRT alliance. Participants mainly attributed this
change to the process put in place by the SCIRT management team.

In general interviews with participants produced varying opinions on SCIRT with the
bulk being positive and seeing SCIRT as a success story for the amount of work completed.
Participants commented on how the project left a positive legacy on the industry by introducing
innovation, upskilling staff and showing how complex projects can be completed successfully
with an alliance.

Table 2: Overview of interview outcomes on SCIRT

ECI brought value by allowing
contractors to adapt designs, save cost
and increasing constructability
Up-skilled management and engineers
involved in the project.

Solid procurement processes in place
that was able to be tracked using
quantifiable measures.

Increased value for money for clients as
competition for work resulted in
increased performance.

Integrated service team had an excellent
team dynamic and teamwork

Increased health and safety standards
lead to the adaptation of higher
standards in the industry.

Allocation procedure of the different
projects at times unclear

Allocation of work based on availability
instead of suitability initially

Training of personnel with the SCIRT
structure initially lacking

Privity of contract confusing for
subcontractors to SCIRT

Generic “rules” not practical as one
system does not fit all, especially
around areas such as Health and Safety
and Quality

Competitive components in SCIRT
limited innovation.

Limited consultation with the public
and community in the early stages
Comepetition fostered less collaborative
atmosphere between competing
contractors.

NCTIR - Post Disaster (PD)

As a direct result of the Kaikoura disaster and subsequent closure of State Highway 1, there was
significant economic impact both locally and nationally. Researchers found that the total impact
due to the loss in business operability was estimated at $ 278 M. This report also estimated the
increased cost of transporting goods from the Canterbury(Christchurch) region to be 6-7% (19).
However, local transportation companies reported the increase to be closer to 15-20% mark (20).
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NCTIR was set up by government agencies in 2016 in response to the Kaikoura earthquake with
the focus to rebuild and repair transport infrastructure on State Highway 1 between Blenheim
and Christchurch. It followed a similar rationale to SCIRT in forming the alliance with large
construction companies as non-owner participants. SCIRT selected delivery teams that had a
prior established presence in the region. Participants [M][E] interviewed reasoned NCTIR
selected delivery teams (NZ Transport Agency, KiwiRail, Fulton Hogan, Downer, HEB
Construction and Higgins) that also had a prior presence in Kaikoura Region.

Central®

Local@ouncils® Governmentf NewZealand®
Transport@\gency

Constructionontractor@E
ConstructionontractorE

Alliance@oard@ SwiRA
Construction@ontractorBa KiwifRailEl
Constructionontractor®z i

ManagementfTeam

Integrated@ervices@eamB

Construction@ontractor®® ... | S 4 ] -

Construction@ontractor®@® .| Earthworks® | | Existing® | Structures® | CoastalRoutel | RailE
TeamB Infrastructurel Team@ Reinstatementf Reinstatement®
Construction@ontractor@E | Teamd Teamtd Teamp

Constructionontractor®® — e — 4 e L]

Local@narketBubcontractors@ndBuppliers?

Figure 3: NCTIR Post Disaster Construction Management Structure

Given the sheer amount of damage and the extent/complexity of works, a fully integrated
approach was utilised by the client in the initial stages. The economic cost of having this critical
transportation link open made the emphasis on reopening the route as soon as practical. The
construction management structure was similar to a traditional alliance where staff from the
alliance partners and the clients were assigned to specific teams. The five teams were Existing
Infrastructure, Earthworks, Coastal Reinstatement and Structures. The final team was the rail
team who were integrated with Kiwi Rail with the aim to repair rail infrastructure and stabilize
the multiple train tunnels along the coast. The overall construction management structure is
shown in Figure 3. The five teams were used to pool resources and knowledge to quickly re-
establish the transportation links as fast as practicable.
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Participants|M][E][PM] reported that the decision driver for NCTIR post-disaster was to
accelerate opening the road to both commercial, personal and rail transportation links. The
economic impact of losing the route far outweighed the benefit of cost savings associated with
quantifying performance measures at this stage. The clients were under pressure politically to
reconnect the communities surrounding Kiakura as many of these communities relied heavily
upon the income of tourism. Therefore in this project, value for clients was time-critical and
speed of recovery, which changed the alliance model to be fully integrated.

Participants[PM][C][SC] mentioned that during this period post-disaster, some
contractors took advantage of the lack of price competition in the early phases of NCTIR.
Significant improvements to the coordination of field activities were identified that could
improve efficiencies in labor and equipment resulting in increased cost efficiencies.

Interviews on this phase are similar to SCIRT with the lack of systems or processes
leading to disorganisation being the major negative. Geographic isolation best describes the other
problems associated with communication difficulties, lack of human resources and the
availability of construction materials [E][PM].

The overarching perception of NCTIR based on the interview responses was positive
with the collaborative nature being the highlight. This tied into the client’s ideology when setting
up the organization to achieve high levels of integration between teams and resulted in the
transportation links opening on schedule.

Table 3: Experts perspectives on the NCTIR Post-disaster phase.

led to more stable systems after set up.
The dynamic team was able to respond to
changing conditions quickly.

Everyone focussed on the same goal of
helping the recovery. “Everyone working
towards the same aim”

Innovative ways to solve complex
problems found such as stabilising
tunnels and seawalls

Community “buy-in” to project. Got in
behind workers and teams to assist where
possible.

Many lessons learned from SCIRT were
carried over.

Team dynamic and organisational
behaviour were excellent.

High integration resulted in high
performance where multiple processes
are occurring simultaneously

The initial goal of speedy opening of
transportation links was achieved

e Collaboration between rival companies e No procedures or systems in place

initially leading to some unsafe
behaviours.

Work allocated out by availability, not
suitability.

Unfamiliarity with the overall goals
gave rise to questions around the
incurred cost for specific projects.
Issues with engaging the right people
for the job.

Commercial competition could have
led to more competitive pricing.

Time pressure led to non-competitive
pricing.

Mobilisation of expert knowledge was
an issue.

Imploying the “B team, not the A-
team” resulted in many inefficiencies
and confrontation.
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NCTIR Controlled Delivery (CD)

The controlled delivery phase of NCTIR began following the opening of State Highway 1 on the
15th of December 2017 and marked a change from a cost-plus situation to where business cases
were required before projects could commence. As relationships were already established,
NCTIR maintains an integrated approach from the post-disaster phase. The majority of systems
from the post-disaster phase remained in place with new aspects added to justify the value
proposition. Quantification of performance was implemented and had a direct impact on the
margin the participating organisations received. It allowed more transparency in terms of finance
and outcomes for the client as tangible measures are used to identify the benefits verse the cost
of individual projects [PM][E].

The post-disaster phase was identified by participants[PM][C][SC] to have a significant
number of “substandard” and “B team” contractors, subcontractors and personnel who were
perceived to be lacking in skill and not providing satisfactory quality work. In reviewing these
teams following/during projects, some were removed for substandard quality, quantity and
excessive prices. Participants also conceded that this may have partly due to mismanagement.

Table 4: Experts perspectives on the NCTIR controlled delivery phase

e Contractor involvement in design e Approval procedures for construction
phase allowed for more practical plans and methodologies caused
designs significant delays

¢ Increased transparency to clients and e Less exact cost planning as budgets
stakeholders in this phase were based on engineers estimates

e More emphasis on cost; tighter e Actual costs exceeded budgeted costs
controls on procurement compared to e Budget delivery phase impacted by
the first stage overspending in the initial recovery

e Systems in place removed lower phase.
quality subcontractors and well as e Overspends on projects as tracking
ensuring safety requirements are met. costs difficult post-disaster

e Highly integrated teams as e Conflict over scope, upgrades versus
relationships have been established constructed as before.
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Table 5: Comparison of SCIRT, NCTIR PD and NCTIR CD

SCIRT

NCTIR Post Disaster

12

NCTIR Controlled
Delivery

Goal

Scope

Complexity

Competition

Timeframe

Integration

Value
Proposition
for Clients

ANALYSIS

Return infrastructure in
Christchurch to the standard it was
pre-earthquake while providing
value.

Unknown scope as assets were
largely underground. Prioritising
projects that were critical to
essential services then once
finished completing the others in
order of highest to lowest priority
High complexity due to the
challenges around working in areas
with a high density of services of
unknown condition as well in an
urban area.

Competition fostered by the client;
performance modified amount of
work allocated.

Open, asset maintenance/repair
still ongoing past date when
alliance officially ended

Low integration of delivery teams,
competition is driven by the client.
Pain/ Gain system —integration at
management/support services level
but limited at the construction
level.

Value for money by driving
competition to foster innovation
while achieving KRAs and KPIs.

Reopen State Highway one to
both road and rail traffic as
soon as possible.

Semi-defined scope via visual
inspection, unknown damage
to assets.

High complexity. Limited
access to sites, limited
availability of resources,
variable environment. Also,
complexity using new
techniques constructing
structures.

Low competition with a cost-
plus reimbursement

Moving timeframe with
pressure for political
influences to open as soon as
possible

High, integrated delivery
teams working on different
aspects of the reconstruction.
perceived higher cost.

Speed of construction and
open date for transportation
links, the economic cost of
having the road closed was
significant. Construction
costs were extremely high
during this period.

Complete recovery to
Kaikoura coast and add
resiliency/upgrade assets
for the future. Add
resiliency to the road and
rail networks.

Defined scope identified. A
detailed assessment of
assets done to complete
upgrades to the network
cost-effectively.

Medium complexity due to
the construction
environment e.g. coastline,
rockfalls. Also, complexity
using new techniques
constructing structures.

Competition components
added, Subcontractors
competition

Set by end dates of
construction and budget
remaining

Mid-high, integrated zones
responsible for all
construction in the
particular zone

Justifying tangible
cost/benefit of constructing
infrastructure to the clients
Responsible spending,
ensuring project budgets
are maintained and not
exceeded

In reviewing Table 5, the scope is similar in the initial phases of both organisations due to the
unknown extent of the damage. In Christchurch, the damage was largely unknown as most
services were located underground. With NCTIR, there was a semi-defined scope via visual
inspection; however, damage to assets and resources required to remediate damage was
unknown. SCIRT used a program to identify critical projects, whereas NCTIR post-disaster

involved identifying tasks needed to open the critical road/rail networks.

Alliance procurement is generally reserved for highly complex projects and the level of
complexity was high for SCIRT and NCTIR. SCIRT required installation and rehabilitation of
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services in liquefaction and the urgency of fixing critical services. The high density of ageing
utilities in the ground limited the working conditions and increased safety issues associated with
remediation. NCTIR was also complex. The dynamic nature of the sea and mountains were
causing issues around working on sites where wild seals, tidal fluctuations and unstable slips
cause significant delays and limit productivity. The integrated nature of NCTIR was able to
respond to these changes.

Given the differing construction environments and the response required, the level of
integration was varied between the two organisations. SCIRT was established as a competitive
alliance; this resulted in low integration at the project level as delivery teams competed for work.
NCTIR utilised a more integrated approach where construction teams were made from the
different participants. The lack of competition allowed for an integrated approach to speed up
construction by pooling expertise in a particular area. The low level of competition, higher cost,
in favour of working together aligned with the Clients drivers.

From the comparison of tables 2-4 key learnings:

> Both alliances were tailored to different disaster contexts with key differences in client
drivers.
- SCIRT Client driver: Cost-effective spending post-emergency - competition
versus collaboration at a project level to drive value.

- NCTIR-PD Client driver: Time critical transportation links - Integration
prefered competition to achieve value in time-critical environments, utilising a
non-competitive alliance model with integrated teams to fastrack tangible
results while promoting innovation is critical as expertise can be pooled and
lessons from multiple projects applied.

- NCTIR-CD Client Driver: Cost-effective spending—> Competition attributes
added.

> Both case studies had ongoing issues with the initial ramp-up of the programs where
inefficiencies in communication led to perceived costly spending. Human resource
management and pre-established communication links at the initial stages is critical to
improving performance.

» The location of the disaster can significantly impact the human resources available; to
improve this requires pre-planning from all stakeholders.

> Quality of work management at large scale was an ongoing issue for both case studies.

» Consultation of the public must be of high importance, creating a sense of community
and creating community buy-in. The collaborative nature of alliances fostered enhanced
innovation to be achieved while also further promoting team culture.

CONCLUSIONS
Multi-party agreements have been shown to be used effectively in disaster recovery. Given the

two major disasters in New Zealand, clients, contractors and consultants have been exposed to
completely different challenges. The client's value drivers were different and changed during the



O©oOoO~NOoO oIk WwWN -

J. D. van der Walt, E. Scheepbouwer, P. Barutha 14

execution of the projects, resulting in the need to adapt the alliance structures. For SCIRT, the
client's driver was to achieve value by lowering costs in the recovery phase. Whereas for NCTIR,
initially, the driver was to rejoin communities and limit the economic impact of the non-
functional transportation links; after the reconnection, the client became more cost-focused. To
accommodate, SCIRT introduced a competitive component to incentivize staff to lower costs
across the diverse range of projects. In NCTIR, initially, the level of integration between
participants was altered to a collaborative, integrated team-based methodology to accommodate
innovation that was needed to deal with time criticality and the complex technical issues facing
the reconstruction. However, once the transportation links were opened, NCTIR adapted to
include more competitive aspects and become more cost-focused. In all three cases, the alliance
structure successfully changed to fit the value proposition of the client. Both case-studies showed
that they experienced inefficiencies in initial ramp-up. Both case-studies also showed the
flexibility of alliances to accommaodate the changing context.

LIMITATIONS AND FURTHER RESEARCH

Participants were significantly more forthcoming with information with regards SCIRT
compared to NCTIR. Participants, in particular, upper management, were hesitant to give out
information “due to the sensitive nature”( NCTIR is an ongoing project at the time of writing). It
is recommended that further research be conducted after the conclusion (currently 2020) to
gauge the performance of the NCTIR as a whole.

Future Research:

Analyse and compare the performance objectives of the case studies.

Analyse performance metric data (to include cost and schedule).

Investigate effective disaster recovery pre-planning.

Study communication and human resource management for disaster recovery.
Explore effective community engagement post-disaster.
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