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Alliance contracting is a partnering project or program delivery method 
in which all parties work collaboratively to share risks. The Stronger 
Christchurch Infrastructure Rebuild Team (SCIRT) alliance has been 
set up to manage the high risk of the unknown scopes of work associated 
with disaster recovery projects after the 2011 earthquakes in Christ-
church, New Zealand. SCIRT uses early contractor involvement (ECI) 
as a key measure of risk mitigation and to offer value for money. ECI 
provides constructability input during the design process to ensure that 
any issues and construction risks are identified early and taken into 
consideration. Because there has been considerable pressure to start 
the rebuilding, not all SCIRT projects have had the benefit of ECI. With 
the objective of quantifying the positive effect that ECI has on financial 
outcomes, 288 projects that were in construction or had been finished 
by the end of February 2014 were compared. The comparison was based 
on whether ECI had been used both during the design phase of a project 
and in the cost estimation of the project. The results clearly showed that 
across the alliance program there was significant improvement in cost 
performance and cost accuracy of reconstruction projects that received 
early contractor input.

Following the first earthquake on September 4, 2010, Christchurch, 
New Zealand, suffered a substantial amount of damage to its infra-
structure. An emergency response program was put together by the 
city council and referred to as the Infrastructure Rebuild Manage-
ment Office. Under this arrangement, the city was divided into four 
geographical areas; each area was allocated to a civil construction 
company to manage the design and construction of the repair works. 
A second large earthquake on February 22, 2011, resulted in the loss 
of 185 lives, extensive damage to buildings and houses, widespread 
liquefaction, and a significant increase in the amount of damage to 
the city’s already damaged infrastructure. The extent of the damage 
and the resulting increased need for resources meant that a different 
delivery model was needed to manage and coordinate the rebuild. 
The need to combine resources and share knowledge to ensure that 
the damaged infrastructure would be reinstated as quickly as pos-

sible and that the rebuild could be completed within a 5-year period, 
combined with the risk associated with the unknown scopes of work 
and further seismic activities, made an alliance the ideal program 
delivery model (1–4).

Alliance contracting has previously been used as a delivery model 
in which organizations work collaboratively and share responsibility  
and risk (4). The alliance approach to project delivery is basically a 
different way of targeting project outcomes and sharing risk. Initially, 
the alliance model was of a form that is now commonly known as a 
“pure” alliance. This model has been widely investigated and reported 
on (5–12). More recently, other variants of the alliance model have 
been implemented; these variants differ significantly from the pure 
alliance model and offer a project delivery model that can be suited 
to different situations (13).

One of the benefits of the alliance approach is having access to 
construction personnel during the design phases of the project to help 
make more informed decisions to optimize the design and manage 
the risks (14). In the Stronger Christchurch Infrastructure Rebuild 
Team (SCIRT) alliance, contractor involvement is provided by the 
contractors in a structured process to provide the design teams with 
constructability advice and ensure that any issues and construction 
risks are identified and taken into consideration early in the design 
process (15). Another objective of early contractor involvement (ECI) 
is to ensure that the project costing is well informed and has a safe 
methodology and that any identified construction risks are properly 
assessed.

Disaster recovery projects are comparable to major infrastruc-
ture projects (2), and major infrastructure projects have a history of 
incurring cost overruns, which are often a result of ineffective risk 
management and a lack of accountability (16). In the United States, 
the Construction Industry Institute stated that partnering offered 
opportunities to improve the cost-effectiveness of construction proj-
ects (17). In the United Kingdom, Latham argued that partnering 
could reduce costs as well (18). Several authors have identified a 
commitment to partnering from all involved parties, ECI during the 
design, the identification of risk, and trust and relationships as key 
factors for mitigating risk and increasing the likelihood of meeting 
target project costs (19, 20). But no research has been found that 
quantifies the effect of the factors on cost certainty or on the reduction 
of the cost of alliance contracting. In the present research, the financial 
data from 288 projects that are in construction, handover, or practical 
completion are used to illustrate how, in an alliance, contractor input 
early in the design process affects the final cost outcome and cost 
certainty of the projects.
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SCIRT AllIAnCe

In New Zealand, SCIRT was set up as a multiclient–multicontractor  
alliance in September 2011 (13). The alliance is responsible for assess-
ing the infrastructure network for earthquake damage and managing, 
coordinating, prioritizing, designing, estimating, and delivering the 
various work packages that are needed to rebuild Christchurch’s 
damaged infrastructure. SCIRT consists of eight parties. The local 
council, the central government, and the New Zealand transport agency 
are the owner participants and funding agencies; five of New Zealand’s 
largest civil engineering construction companies are the nonowner 
participants (3). All other companies or individuals that cooperate 
in the infrastructure rebuild are employed by SCIRT but are not part 
of the alliance.

The alliance consists of a board, a management team, and an inte-
grated services team (IST), as shown in Figure 1. The board consists 
of the chief executive officers of the participants and oversees the 
management team that manages the day-to-day operations; both 
the board and the management team are formed by staff seconded 
to SCIRT from the participants. The IST is made up of specialists 
such as quantity surveyors, designers, planners, and asset managers; 
these specialists provide all the asset assessment, project prioritization, 
concept design, and detailed design services. These specialists are 
either seconded from the participants or selected through a request 
for professional services procurement process. During peak times 
there were 270 full-time staff employed in the IST offices. Since the 
earthquakes were a national disaster and all companies were keen to 
participate, there was no difficulty finding staff.

One of the responsibilities of the IST is to determine the target cost 
for each project independently of the construction companies (13). 
The independence is set up to ensure that fair trade practices are 
followed. In alliance contracting, the target cost is referred to as 
the “target outturn cost” (TOC); in SCIRT the TOC represents the 
estimated physical construction cost and the on-site supervision only. 
Other costs, such as the design costs, are paid on a cost-reimbursable 
basis to the design companies and form part of the total project cost 
to the client but are not included in the project TOC. This definition 
differs from the calculation of the TOC in other alliances, in which 
direct project costs, such as design, are also part of the TOC (13).

The rebuild of the city’s infrastructure is scheduled to be completed 
in December 2016 and is referred to as the program of works. The 
infrastructure includes such assets as nationally owned and council-
owned roads and bridges, water supply reticulation and water storage 
reservoirs, wastewater reticulation and pump stations, and storm-
water reticulation and pump stations. The program is divided into 
smaller projects, each identified with a unique project number. Each 
of these projects is designed by one of the design teams, which are 
embedded in the IST. After a project has been estimated for cost, the 
project is allocated to one of the construction companies for con-
struction. In SCIRT the construction companies have set up offices 
for the delivery teams apart from the IST (3). This situation seems 
counterintuitive for an alliance (14); however, only the actual con-
struction teams are located in the separate offices, and there is still 
a lot of collaboration with the designers and other IST staff during 
construction. In Figure 2 a SCIRT project life cycle is displayed. Each 
stage in the cycle is referred to as a “gate.”
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Each of the projects is delivered on a cost-reimbursable basis with 
a pain–gain share agreement. According to this agreement, the sum 
of all the cost savings and cost overruns of the projects will be  
split between the participants of the alliance at the conclusion 
of the SCIRT program. This pain–gain sharing is capped at the 
amount of the indirect costs of the contractor (14); in other words, 
the contractors are always paid the direct project costs but could lose 
or gain an amount equal to the profit plus the corporate overheads 
margins.

The SCIRT alliance has been set up to reward good performance 
with an increase in the allocation of the future workload. The future 
work allocation is based on a delivery performance score that is cal-
culated as the financial performance of each delivery team’s projects 
against the TOC as well as the performance against several noncost 
key performance areas. The delivery performance score has been 
set up to create price tension between the delivery teams in a col-
laborative environment and provide the client organizations with 
value for money (3, 13).

The construction work has been prioritized and generally starts with 
the asset that is the most critical, the deepest, and the most expen-
sive: the wastewater reticulation network. This asset is follow by road, 
water supply, and stormwater assets. Existing sewer catchment areas 
have been used as identifiers for repairs to all assets in a particular area 
of the city. Work has also been designed in this order, starting with 
the wastewater reticulation and pump stations for each catchment, 
followed by the roadway packages and other assets in the same area.

eCI In SCIRT

In the SCIRT rebuild program, each delivery team should have a 
dedicated ECI manager who works collaboratively with the design 
teams to provide constructability input into the design to ensure 
that all construction risks have been taken into consideration (15). 
This input is achieved through regular meetings as well as risk and 
constructability workshops. These interface meetings are led by the 
ECI manager from the delivery team, who is also responsible for 
ensuring that all key milestones are met.

At the end of the detailed design phase, the ECI manager is respon-
sible for submitting the required deliverables for consideration to 
the IST estimator who is pricing up the work. The required key 
deliverables are the methodology, the traffic staging details, the 
construction schedule in bar chart format, the updated risk register, 
and the inspection and test plan. It is also the responsibility of the 
ECI manager to review the bill of quantities prepared by the designers  
to confirm that it accurately reflects the scope of work and ties in with 
the proposed methodology to construct the work safely. (See Table 1  

for the key roles and responsibilities during ECI.) The three key 
roles in ECI are the leader of the design team, the project manager 
or delivery lead as leader of the construction team, and an ECI 
manager.

On completion of the detailed design of a project, after the sub-
mission of the ECI deliverables and design documentation, the IST 
estimator, the ECI manager, and an independent (external) estimator 
arrange a handover meeting during which the project is discussed 
and any concerns about or differences in methodology are resolved 
and agreed. The independent estimator is employed directly by the 
owner participants of SCIRT and is not part of the alliance. During 
the handover meeting the discussions concern methodology, duration, 
and risks; discussions about price are prohibited to ensure the inde-
pendence of the TOC and to prevent any direct influence from the 
delivery teams. After this meeting the TOC for the project is estimated 
by the resident IST estimators.

The TOC is determined from a first principle buildup, a process 
that adds the cost of material (determined by supply pricing from the 
market) and the costs of equipment and labor (determined by rates 
agreed with the independent estimator). The independent estima-
tor signs off on each TOC once an agreement is reached through 
a parallel estimating process (3). The presence of an independent 
estimator in this process serves to ensure that the right procedures 
are followed and that the TOC has been set correctly. Once the TOC 
has been signed off on and the project is allocated to a delivery team 
for construction, the TOC can only be adjusted through an approval 
process referred to as work scope change. Work scope changes are 
only approved for client instructions and changes in design or project 
definition.

This ECI process provides the delivery teams with an opportunity 
for early construction planning and to understand the project and 
plan for construction. In Figure 2, ECI would involve collaboration at 
Gates 2 and 3 and input at Gate 4. The final allocation of the project 
to a delivery team occurs after the TOC has been set (Gate 5); the 
provision of early contractor input during the design of a project is 
no guarantee that the project will be allocated to the delivery team 
who provided the input.

DefIneD PeRIoDS wIThIn  
PRogRAm of woRkS

In the quick transition from the disasters to the rebuilding of the 
infrastructure, three distinct periods within the program of works 
could be identified: the transition, the ramp up, and the steady state. 
A fourth period, the ramp down, will occur gradually across the pro-
gram. During this period staff and contractors will transition out of 

TABLE 1  Key Roles and Responsibilities During ECI

ECI Team Member Responsibilities

ECI manager from delivery team Lead and chair ECI team interactions
Ensure that key dates are met
Review bill of quantities

Design lead Identify and communicate design parameters and issues
Evaluate input from delivery team and integrate modifications as 

required to the design and risk register

Delivery lead–project manager Communicate construction methodology and any associated issues
Evaluate input from designer and make modifications as required to 

the methodology and risk register
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the rebuild program and back to their usual business. Each of these 
periods has had some unique characteristics that have significantly 
impacted the financial performance of the program of works.

Transition Period

After the signing of the alliance agreement in September 2011, 
all the projects identified under the previous delivery program 
(the Infrastructure Rebuild Management Office) were transferred 
to SCIRT. Projects with designs that were either completed or well 
advanced were estimated and constructed under the SCIRT alliance 
commercial model. These projects were prioritized for construction 
during the transition period, which lasted from October 2011 to 
February 2012. The projects were mostly water mains, although 
the first of the gravity wastewater projects was also estimated and 
delivered during this period.

During the Infrastructure Rebuild Management Office period, the 
projects had been procured on a basis similar to a typical design–build 
project: each contractor had independently engaged and managed a 
design consultancy to provide the professional design services. The 
designs were therefore well informed, and the identified construc-
tion risks were well developed and incorporated into the design and 
construction methodologies.

Ramp-Up Period

SCIRT has an obligation to complete the program of works within 
a set period of time (3). To achieve this goal, a certain volume of 
work was scheduled to be completed per month across the program. 
This schedule, in turn, required every gate in the process to meet a 
minimum monthly target. During the ramp-up period, March 2012 
to October 2012, more complex projects were designed than during 
the transition period. These projects were typically large-diameter 
pressure mains, wastewater pump stations, and civil structures such 
as bridges. To meet the program completion date of December 2016, 
a minimum monthly construction expenditure was required. Because 
of the increase in project size and a lack of resources from deliv-
ery teams while the systems and procedures in the IST were being 
developed, early contractor input during the design was limited. 
During this period there were few formal risk and constructability 
workshops as everyone focused on constructing the work packages 
in the field.

Steady State Period

As the staff became more familiar with the SCIRT processes, 
and business systems were developed, ECI became a formalized 
and documented process. During the current steady state period, 
November 2012 to date, there has been an increased focus from 
SCIRT on improving constructability input into the design and inform-
ing the independent TOC development in accordance with the ECI 
guidelines.

Projects designed during this period have had risk workshops and 
constructability workshops, attended by the nominated ECI team to 
provide constructability input into the design and ensure that con-
struction risks have been identified and mitigated as much as possible. 
During the steady state period, formal handover meetings and site 
visits have been scheduled with the IST estimator to ensure that the 

methodology and risks are understood and taken into consideration 
for TOC development.

meThoDology

An analysis has been done on the monthly financial data of all 288 
SCIRT projects that were in construction, handover, or practical 
completion or that had been handed over to the client (Gates 6 to 9; 
see Figure 2) by the end of February 2014. The available project data  
contained the program period, the name of the delivery team, the 
present status of the project, the planned completion date, the date 
TOC deliverables were submitted, the original TOC value, the revised 
TOC value (adjusted after approved work scope changes), the cost to 
date, and the forecast final cost. The forecast final cost is the sum of 
the total cost paid to date and the cost for the completion of the work 
(according to the project manager).

In the analysis, the mean project cost outcomes were calculated 
for projects that were grouped on the basis of two variables. The first 
variable was the timing of the project or the program period during 
which the project was designed and constructed. The second variable 
was ECI and covered whether the project had had no ECI deliver-
ables handed in, late ECI deliverables, or ECI deliverables that were 
handed in on time.

The results of the quantitative analysis were verified through 
discussions with the SCIRT risk manager, members of the SCIRT 
management team, and delivery team members. Although some  
factors—such as the procurement of subcontractors, the experience 
of certain staff, or risk events that may have occurred on site—may 
have affected individual project outcomes, it is assumed that these 
effects were averaged out because of the many projects used in the 
analysis.

DATA AnAlySIS

All statistical analyses were performed with SPSS Version 20. A 
normality test was performed with the mean cost overruns as the 
dependent variable per period of projects with submitted deliverables, 
and through the use of the normal quantile–quantile plot, the variable 
was found to be approximately normally distributed. A univariate 
analysis of variance was calculated, and the estimated marginal means 
of the cost overrun per period in the program were analyzed to assess 
the financial impact of ECI on the TOC estimate for each project. 
The project cost outcomes were calculated as a percentage of the TOC:

−
project cost =

forecast final cost TOC

TOC
(1)

A positive outcome indicated that there was a cost overrun, and the 
project was said to be in “pain”; a negative outcome indicated a cost 
saving (a cost underrun), and the project was said to be in “gain.”

ReSUlTS AnD DISCUSSIon

The 288 projects were divided into three distinct time periods: 
transition, ramp up, and steady state. Over these periods the project 
size increased steadily (see Table 2 for mean project sizes by period).

From the calculation of the mean project cost outcomes in each 
period of the SCIRT program, it is evident that the program performed 
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differently throughout the duration of the rebuild (see Table 3). During 
the transition stage, the program performed well financially, with an 
average 1.6% cost saving. There were still many small emergency 
repair projects, of which the design and TOC development were not 
well informed, but once the designs of these smaller projects were 
completed, the design of the larger projects started.

In the following ramp-up period there was an average cost overrun 
of 12%. During this period the average project, across all delivery 
teams, suffered significant cost overruns against the TOC. At this 
time there was pressure to demonstrate progress and give the people 
of Christchurch confidence in the rebuild. This pressure meant that 
projects during this period were designed and priced with a less than 
optimal constructability input. This lack of input led to situations in 
which some designs were at risk of being incomplete, and the inde-
pendent TOC development was often uninformed about the correct 
methodology and associated risks.

The ramp-up period also saw a significant increase in project size 
(see Table 2 for the average project size during the ramp-up period); 
this increase occurred during a time when the SCIRT business systems 
and reporting structures were still being developed.

As a result of the pressure to construct the increased volume of work 
during the ramp-up period, the delivery teams had to increase their 
workforces, and some of the new staff was inexperienced in the con-
cept of alliance contracting (1). The large difference between the upper 
and lower bounds of the mean cost overruns was indicative of the 
large variance in the performance of the individual projects.

In the steady state period, the program showed a significant 
improvement in financial performance against the TOC, with a cost 
overrun of 0.9%.

CoST oUTComeS of PRojeCTS AnD 
SUbmITTAl of eCI DelIveRAbleS

As a result of the designs being developed under the Infrastructure 
Rebuild Management Office arrangement, ECI during the transition 
period was interactive and informal. The design of these projects 

was completed during a period when the designers were reporting 
directly to the construction company. When these projects were trans-
ferred to the SCIRT program for estimating and construction, there 
was no requirement from the IST to submit the ECI deliverables 
before the estimate could be completed.

During the ramp up, some projects started construction before the 
design and TOC were completed. Very little effort from the delivery  
teams was put into properly informing the design and the TOC 
estimate as the teams were under pressure to start constructing the 
projects. There was also no requirement during the ramp up to get 
the deliverables submitted before the TOC was signed off on nor 
was there any communication with the estimator. Toward the end of 
the ramp-up period, the ECI guidelines were released, and the IST 
instructed that no construction activity was to start before the TOC 
had been finalized.

During the steady state period, the TOCs have not been allowed 
to be released before the deliverables have been submitted and any 
differences with the methodology have been resolved. However, at the 
start of the steady state some projects were already being estimated 
for which deliverables had not been received on time.

The mean cost overruns for projects grouped according to the 
submittal of ECI deliverables were analyzed per period in the pro-
gram to date (Table 4). For this analysis the date the deliverables 
were uploaded to the SCIRT document control system was com-
pared with the date the TOC was signed off on and released. From 
an estimating perspective, submitting the deliverables late had the 
same result as not submitting the deliverables at all: the deliver-
ables were either taken into account in the estimate or they were 
not. From a project perspective, the deliverables being submitted 
late indicated that construction planning had been undertaken for 
the project.

The four projects in the transition period with deliverables that were 
submitted late showed an average −24.8% overrun, or a 28.4% cost 
saving; however, the small sample size caused the standard error of the 
mean, 16.4%, to be large. When the upper and lower bounds of these 
projects (8.1% and −57.7%, respectively) is taken into consider-
ation, it can be argued that preconstruction planning made a positive 
difference in the performance of these projects.

During the ramp up, projects for which no deliverables were submit-
ted had the biggest average cost overrun in the program of 14.3%; 
projects during the same period for which deliverables were submitted 
on time had an average saving of 0.1%. This result shows that there 
was an improvement of 14.4% against the TOC of projects for which 
deliverables were submitted on time during the ramp-up period. Dur-
ing the same period, there was a 3.9% improvement of performance 
against the TOC on projects for which deliverables were submitted 
late and therefore had the benefit of preconstruction planning but for 
which the TOC estimation was not informed.

TABLE 2  Average Project Size per Period in SCIRT Program

Program Period Number of Projects Mean Project Size ($ millions)

Transition 55 0.59

Ramp up 94 2.03

Steady state 139 3.79

Total 288 2.60

TABLE 3  Estimated Project Cost Outcomes per Program Period

Program 
Period

Number of 
Projects

Mean Cost 
Overrun (%)

SD in Cost  
Overrun (%)

95% Confidence Interval

Lower Bound 
(%)

Upper Bound 
(%)

Transition 55 –1.6 4.8 −11.1  7.6

Ramp up 94 12.0 3.7 4.7 19.2

Steady state 139 0.9 3.0 −5.1  6.8

Note: SD = standard deviation.
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Projects in the steady state for which deliverables have been sub-
mitted on time are performing similarly to the projects in the transition 
period for which no formal deliverables were submitted. The projects 
in the steady state for which deliverables have been submitted late or 
not at all are performing slightly worse than the projects in the steady 
state for which deliverables have been submitted but better than similar 
projects in the ramp up.

The combined estimated marginal mean cost overrun of projects 
for which deliverables have not been submitted or have been sub-
mitted late for TOC sign-off during the steady state period is 3.0%; 
the projects in the same period for which deliverables have been 
submitted have an estimated marginal mean gain of −0.30%, which 
indicates that there has been a 3.3% improvement in performance 
against the TOC on projects for which the estimate and design have 
been well informed.

ConClUSIonS

The SCIRT alliance model was developed to enable all parties to 
work collaboratively to optimize the design solution and reduce risk 
through access to ECI during the design of a project. The ECI mea-
sure not only provides constructability input into the design but also 
significantly informs the TOC estimate of each project and therefore 
gives the client organization certainty in the cost of the work. When 
the program is broken into three distinct periods, it is evident that 
with early contractor input into the design and TOC development, 
the projects perform better financially and provide the client organi-
zations with more price certainty. The three periods in the recovery 
period—transition, ramp up, and steady state—each had different 
early contractor inputs.

The difference in the cost performance of projects between the 
transition stage and the ramp up was 10.4%; the difference between 
the ramp up and the steady state was 11.1%, with an average 10.7% 
financial improvement in projects that had ECI during design and 
price development. The financial performance of projects during the 
ramp-up phase was significantly worse than in the two other periods; 
the poorer performance was caused by the high pressure to get on 
with the work.

In the final period, the combined estimated marginal mean cost 
overrun of the projects for which deliverables have not been sub-
mitted or have been submitted too late is 3.0%; the projects in the 
same period for which deliverables have been submitted on time have 
an estimated marginal mean cost saving or underrun of 0.3%. This 

finding indicates that there has been a 3.3% improvement in financial 
performance on projects that have had ECI.

Through the preparation of the ECI deliverables that are required 
for TOC development, the delivery team, by definition, is under-
taking a substantial component of the preconstruction planning 
of a project. This situation is evident from the following result: 
projects that had deliverables submitted late for the TOC develop-
ment still performed better than projects that had no deliverables 
submitted at all.

Use of ECI, whether informal and interactive or formal and docu-
mented, provides price certainty to client organizations through 
the provision of construction input during the design and the 
identification of construction risks. Good procurement practices 
and project management techniques are still required for the suc-
cessful outcome of construction projects: ECI during the design 
and price development stages is not a guarantee of the financial 
performance of a project.

In present research the only variable that was consistently con-
trolled for when the projects were divided into comparison groups 
was ECI; all other factors were randomly distributed. However, 
the individual effects of the other contributing factors, such as the 
procurement of subcontractors, the experience of the staff, or risk 
events that may have occurred on site, did affect the financial outcomes 
of individual projects. It is evident from the large differences in the 
individual financial outcomes that these factors deserve attention in 
future research.
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