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ABSTRACT

The research commenced with a preliminary analysis of data from 630 projects having an
outlay of more than INR 1500 million (approx. USD 25 million) for five years ending 2009,
2010, 2011, 2012 and 2013. This data was made available by Ministry of Statistics and
Programme Implementation (MoSPI), Government of India. An initial analysis by MoSPI of
the schedule performance of these projects showed delays in execution which could be
attributed to managerial inefficiencies during planning and construction. Taking this cue, the
objective of this research was set to study managerial efficiency of infrastructure project
execution in detail and, as an outcome, develop a method to measure and benchmark the
managerial efficiency of project execution. Such a benchmarking exercise when
implemented could then set the stage for improving schedule performance of projects.

Emanating from the above objective were the following sub-objectives:

i.  Develop and test a managerial efficiency benchmarking method that can be applied to
improve schedule performance in a wide range of large and complex projects across
infrastructure sectors.

ii. Build a Project Complexity Index and measure its impact on performance
benchmarking of managerial efficiency in complex infrastructure development

projects.

Thirteen projects covering sectors such as power generation, large industrial (steel and
fertilizer) units, network utilities (gas compressor stations) and airports construction were
taken up for detailed study. The researcher adopted Grounded Theory (GT) approach
synthesized with pre-existing knowledge frameworks to collect empirical project case data
through open coding and then grouped them through GT selective coding process. The
empirical case data thus generated from projects was inductively analyzed using set-theoretic
approaches to develop causal factors. These factors were then further configured using
appropriate modeling techniques at different stages of study. This approach was used in an
initial study of a large and complex airport construction project. After establishing the
approach and its findings, the researcher gained confidence on its utility and used it as an

inquiry tool in this study.



The sequence of case studies began with the delayed case of fertilizer production unit
construction projects. It revealed unique insights and provided cues for further study of
Technology Transfer (TT) projects and approach to develop the benchmarking model. In the
next stage delayed, sector-wide TT projects of super-critical steam based power generation
were studied in their natural settings. Grounded findings of causal factors were validated
through an independent survey of equipment manufacturers and thereafter were used to
finalize the combinatorial set of causal factors and the propositions which were taken
forward for Structural Equation Modeling (SEM). Inferences drawn from the SEM were
validated and discussed in two sections: (a) new insight related to earlier TT models and, (b)
important findings from this study. The three significant outcome enablers of TT projects

were taken forward to subsequent stages of the study.

Benchmarking managerial efficiencies of large projects across infrastructure sectors have
been difficult. Most past studies have considered either one or two sectors to illustrate
findings. This research attempted to study managerial efficiencies in large projects across
multiple infrastructure sectors and to that extent contributed to the taking steps to improve
performance of a national portfolio of infrastructure projects which is the need for almost

every developing country.

A basket of projects 57 were selected to measure and benchmark the managerial efficiency of
project execution. These were configured as Decision Making Units (DMU) in a DEA
procedure. This procedure was then integrated with Principal Component Analysis (PCA) to:
(i) reduce the dimensionality of data set without losing the main information; (ii) detect
structure in the relationships between variables to classify them. Suitable modifications were
also made in this DEA-PCA engine and factored in the overall and relative performance of
projects to measure and rank their managerial efficiency. The DMUs were then classified
based on their inputs and managerial efficiency scores. An appropriate classification method
was chosen and clusters of inputs were combined with clusters of managerial efficiencies to
evolve a five category benchmarking model. Representative DMUs were discussed to

illustrate findings from the benchmarking model.



The managerial efficiency benchmarking model was further improved upon by distinguishing
the execution difficulty based on their respective project complexities. A two-tiered Project
Complexity measurement framework was developed with four equal-weighted constructs at
the top tier and 16 variables in the second tier. Based on this framework, the Project
Complexity Index (PCI) was computed for the set of 57 projects identified earlier. The PCI
was then applied as an adjusting factor in the modified DEA-PCA benchmarking engine
developed in the previous stage of this study. Application of the PCI to adjust the managerial
efficiency scores emanating from the DEA-PCA based benchmarking showed it to be a
meaningful distinguishing factor. Especially it effectively re-categorized the lesser complex,
under-performing DMUs in Civil (versus Mechanical) works and Enabling (versus Core)
packages. In addition, the analyses show larger managerial efficiency gains can be achieved
in smaller value and less complex (less than INR 5 billion) packages rather than those with

higher value.

Though benchmarking as a methodology attempts to achieve significant improvements, the
present performances of complex infrastructure projects in India needs a calibrated efficiency
improvement approach and dwell in the realms of setting feasible improvement targets.
Hence, the selection of benchmarking method kept in view implementation difficulties and
recommended that reasonably liberal thresholds be set at the beginning of the implementation
process. Going forward, these thresholds can be incrementally tightened as and when the

project performances begin to improve.

Keywords: Benchmarking; Project Complexity; Managerial Efficiency; Schedule
Performance; Technology Transfer; Data Envelopment Analysis; Qualitative
Comparative Analysis; Structural Equation Modeling; Principal Component
Analysis; Cluster Analysis.
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