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Introduction and Project Overview

This report outlines analysis of the MSU Construction Vendor Scorecard that was
undertaken by the Center for Construction Project Performance, Assessment and
Improvement (C2P2ai), School of Planning Design and Construction, Michigan State
University. This activity is part of a larger C2P2ai project that began in June 2007 titled
“Vendor Performance Assessment Methods”.

The purpose of the vendor performance research was to survey the literature on
current research and applications of vendor performance assessment methods used in the
construction industry and measure the status quo of the vendor performance assessment
methods being implemented by the Michigan State University. The research conducted an
exploratory study to benefit efforts aimed at developing a vendor performance scorecard for
Michigan State University for its construction projects through the collaborative effort of the
research team and members of CPA and EAS. The research investigated contractor/vendor
performance measurement systems being employed by universities, which primarily
included: Michigan State University, Kent State, University of Connecticut, and University of
Colorado at Boulder.

MSU Scorecard

Michigan State University developed its own vendor performance scorecard based on the
model of scorecards used in other industries. The framework of the scorecard was a
modified version of the one used by the popular blue chip corporation, Intel. The research
team, during the literature review process, also reviewed the MSU scorecard and gave its
recommendations to the University. This modified scorecard was subsequently implemented
by the construction representatives of MSU. The effects of the modifications are yet to be
measured by the research team.

The MSU scorecard comprises of five critical success factors that according to MSU
are important for the success of its construction projects, namely, quality, schedule, cost,
management system, and close-out. These success factors further form five sections on
which the general contractor’s performance would be assessed. Each success factor has
been assigned a relative weight in terms of its contribution to the overall project success as
established by MSU. Therefore, these relative weights define the importance of each
success factor being established through mutual discussion of construction management
staff of the Physical Plant and review of performance of previous construction projects. For
instance, the maximum weight as assigned to quality is 30% in the overall performance
assessment, which implies that quality contributes the most in the success of construction
projects for MSU.

Under each success factor, there are multiple performance indicators that collectively
define the success factors. For instance, quality has been defined by; a) timely closure of
rework items, b) interruptions to operations, c) responsiveness to MSU comments/feedback,
and d) qualitative quality rating assessment.

These performance indicators are to be measured by the reviewer either qualitatively
or quantitatively and assigned a score between 1 to 4, with 1 representing poor performance
and 4 representing excellent performance. For measuring each performance indicator, the
scorecard suggests brief guidelines that direct the reviewer to any relevant data before
making the decision.
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This scorecard is primarily used to assess general contractor's performance in
construction projects, which will further establish benchmarks for contractor’s
prequalification for MSU construction projects. For a typical construction project up to $5
million, the scorecard will be used during two stages of the project; 1) substantial
completion, and 2) final payment to general contractor. For projects having value of more
than $5 million and duration of more than 6 months, the scorecard will be used on quarterly
basis to obtain a better feedback data for improving the performance during project
execution. The scorecard has recently been implemented in construction projects and was
filled by the construction representative of MSU.

Contractor Scorecard Application and Results

The EAS group evaluated the performance of 40 contractors using the MSU contactor
scorecard, based on work in 120 projects. The results were analyzed and the following box
plot was produced as an aggregation of all the results. The detailed analysis of the
scorecards will be listed in the final report of the “Vendor Performance Assessment
Methods” project.

The line shown in the box plot figure connects all the mean scores under each
category. The Graph indicates that MSU believes the contractors evaluated in this sample
underperform most on scheduling aspect and least on Project Management aspect. The
average total score was 2.57 (out of four) with a standard deviation of £0.64.
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Figure 1. Boxplot of the scores received in each of the scorecard main five dimensions

The in-depth analysis of each of the performance categories in the contractors scorecard
revealed the following trends as collectively viewed by EAS staff:

e Quality
o On average contractors performed better in avoiding interruption to other
operations on site when compared to their ability of timely finishing of rework
items.
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e Scheduling

o This was one of the worst performance aspects. It was found that
contractors’ performance in meeting project schedules and generating
schedule reports was average. Performance against milestones was slightly
better.

o The poor performances in this category were addressed by after EAS staff
held discussions with other project partners.

e Cost

o The contractors’ seem to perform better on preventing cost escalations with
project changes compared to documenting processing on those changes.
This may be a result of a lack of communication between owners and
contractors on requirement of change document processing.

e Project Management

o The contractors’ performances were the best in this category when compared
with all other categories. MSU seemed most satisfied with the contractors’
commitment and responsiveness to MSU.

o The contractors were rated slightly over average on project coordination and
managing RFls and other documents.

e Project Closeout

o In spite of very poor performances in this category, MSU rated the
contractors performance to be above average.

o The results indicated that performance could be improved by using
commissioning on projects to achieve better results with warranty and other
equipment issues.

o Punch list items and closeout documentation completion were mentioned as
items requiring more attention from the project participants.

It is important to note that evaluating performance must consider both average
values as well as the standard deviation of a set of data. The standard deviation (sigma) is
(or should be) invariably associated with the calculation of the mean (average) value for a
particular set of data. Reporting sigma with the mean value gives an indication of how all
the data points vary from the mean. This is important because the mean value alone is
misleading as demonstrated by the brilliant analogy of the person that had his/her two feet in
a hot oven and the head in a bucket of ice but was on average doing ‘ok’ (Fellows and Liu
2003).

The following graph indicates the distribution and frequency of scores in the Total
Scores category. The values do not indicate score of any particular company but are
collective of all companies evaluated by MSU. Figure 2 illustrates that overall performance
of the 16 contractors evaluated by MSU varies in a significant way. The figure actually
tends to a bimodal distribution, especially with the two high peaks around the 1.9 and 3
scores, respectively.
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Figure 2. Average ‘Total Performance’ Scores
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Owner Scorecard Application and Results

The second segment of the report discusses the evaluation of MSU as an owner by different
contractors over a range of construction projects, that include renovation, new construction,
and maintenance projects. The evaluation was performed for a total of 16 projects spread
between 11 contractors.

The following graph in Figure 3 shows the distribution and frequency of average total
scores that MSU received by its contractors. The values do not reflect the performance and
score of any particular employee in MSU but of the whole MSU team. The histogram shown
in Figure 3 illustrates. The average total score was 3.33 (out of four) with a standard
deviation of £0.38
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Figure 3. Frequency distribution of the average scores received for the owner performance

Over all, MSU is rated to be in the top 50% of the owners that the contractors have worked
with when it comes to quality issues, cost category, scheduling aspects, management
systems category, and project closeout. The detailed analysis of the scorecards will be
listed in the final report of the “Vendor Performance Assessment Methods” project. Itis
worth noting the following:

¢ Quality aspects

o On a majority of occasions, MSU performed fairly on an average in design
management category and communication of design expectations.

o The quality of bidding documents was rated fair on an average implying that
MSU does a good job in preparing bid documents and answers most
questions to clear any ambiguity.

o MSU received high ratings on an average under the ‘understanding work’
category which is a reflection of MSU as an experienced and learned owner.
Under the quality category MSU is rated the highest in this category.

o MSU is also rated as a good owner when it comes to interacting with the
contractor and being responsive to their feedback and suggestions.

e Under the scheduling category;
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o MSU fared as a fair owner. Apart from a few instances MSU is rated to be a
fair owner on an average in making timely decisions that allow contractors to
keep their schedule.

o Contractors have also rated highly MSU’s ability to self perform work on time
allowing the contractors to keep on schedule.

o MSU is rated as a fair owner in estimating the initial schedule, majority of the
contractors think that they specify a reasonable schedule.

¢ In the Cost category, MSU is shown to be an inconsistent performer.
o With an exception of few instances, the majority of contractors think that MSU
does a good job in paying the invoices within 30 days.
o MSU is rated as an above fair owner in dealing with evaluating the change
requests and handling any disputes fairly.
o The time taken to process changes is the worst performing category of MSU
as an owner.

e The Management Systems category is the highest performing category for MSU as
an owner.

o On an average, MSU performs between fair to good against all performance
indicators namely, acting in a fair and reasonable manner during the project,
setting and enforcing the contract terms in a fair and reasonable manner, the
effectiveness of communication between MSU’s construction teams allowing
the contractor to work unhindered, and enforcing a fair procurement process
(almost all the contractors rated MSU as a good owner in this category).

¢ In the closeout category, MSU is rated as a above fair performance owner in all sub
categories.
o MSU is rated above fair on an average in the punch list category implying
that they promptly identify the punch list items and inspect completed work.
o With an exception of one instance, the contractors have also rated MSU as
fair to good performing owner in closing out the project and releasing the final
payment in time

The scorecards that were received by the C2P2ai team for both vendor performance and
MSU performance belonged to separate projects. It would be helpful to compare the ratings
of MSU as an owner and the vendors on the same projects in order to understand the
perspective of different parties by comparing ratings of each performance indicator on the
same project.

The analysis in this report reveals that there is certainly room for improvement in
vendor and MSU performance on construction projects. Investigations of improvement
initiatives have been taking place in the form of joint research projects between C2P2ai,
CPA, Physical Plant, and HFS. In general, the accumulation of scorecard data over time will
be beneficial for MSU to establish a base for benchmark performance on its construction
projects, whether it s for MSU’s performance or that of its vendors.
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