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Abstract
India has a fairly widespread road network totalling to 4.6 million km of road length till 2013, the second largest road
network in the world. National Highways (NHs) are the main arterial roads connecting ports, state capitals, industrial and
tourist centers, and neighboring countries. NHs constitute less than 2 percent of the total road network, but carry nearly
40 percent of the total road traffic. The deficiencies in the road network are causing huge economic losses. Keeping in
mind the increase in demand for road transportation, many new projects for construction of new road networks have been
initiated. But most of the projects are delayed leading to huge financial losses and disruptions in logistics and supply chain
management. The main purpose of this paper is to investigate the causes of construction schedule delays and finding out
the critical relationships between the various critical delay parameters using interpretive structural modelling (ISM). The
top ten structured into a comprehensive systematic model portraying this complex issue which identifies the crux of the
problem.

Introduction
India has one of the largest road networks in the world (over 3 million km at present). For the purpose of
management and administration, roads in India are divided into the following five categories: National
Highways (NH), State Highways (SH), Major District Roads (MDR)

Other District Roads (ODR), Village Roads (VR).

In this paper the author has considered only the National Highways which are intended to facilitate medium and
long distance inter-city passenger and freight traffic across the country. NHs are less than 2% of the total road
network of India but carry more than 40% of  the total traffic of the country. Using the interpretive structural
modelling technique ( ISM) , the most critical factor/s leading to delay are identified.

Research Methodology
ISM technique is an interactive learning process whereby a set of different directly and indirectly related
elements are structured into a comprehensive systemic model. The model so formed portrays the structure of a
complex issue, a system of a field of study, in a carefully designed pattern employing graphics as well as words.
Primarily intended as a group learning process, but it can also be used individually.

Table 1: Top ten critical parameters causing delay
S.No Factors
1. Land acquisition problems (LAP) [1]
2. Environmental issues/clearances (EC) [2]
3. Bureaucracy and organizational gaps (BOG) [3]
4. Delays in payments (DIP) [4]
5. Inadequate resources ( IR) [5]
6. Liasoning problems (LP) [6]
7. Revision in design (RID) [7]
8. Shifting of utilities (SOU) [8]
9. Improper financial management (IFP) [9]
10. Delay in approvals of the design from clients (DIA) [10]
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Table 2: Structural self-interaction matrix

DIA IFM SOU RID LP IR DIP BOG EI

LAP O O V A A A O O X

EI O O V O A A O O

BOG O O O O V V O

DIP A X O A A V

IR O A V O V

LP O V V O

RID V V O

SOU A V

IFM A

Table 2 shows the structural self interaction matrix which identifies relationships between variables. From the
final reachability matrix (Table 3), the structural model is generated (refer figure 1) by means of vertices or
nodes and lines of edges.

Result and Discussion
For the variables identified in this research the ISM model developed depicts that the most influential
independent factors leading to delay are revision in design, delay in approvals and bureaucracy and
organizational gaps. Revision in design and bureaucracy and organizational gaps may lead to additional work
to be carried out which may require additional liasioning to be carried out with concerned authorities which
may have a negative impact on the project activity schedule. For this rapid decision making is required but due
to bureaucracy and organizational gaps due to which decision making gets delayed. Continuous revision in
design may also lead to problems in income generation as work gets hindered, which leads to improper financial
management. Due to stringent departmentization in bureaucratic organizations, work approvals get delayed
leading to improper financial management.

Table 3: Final reachability matrix

LAP EI BOG DIP IR LP RID SOU IFM DIA

LAP 1 1 0 0 0 0 0 1 1 0

EI 1 1 0 0 0 0 0 1 1 0

BOG 0 1 1 1 1 1 0 1 1 0

DIP 1 1 0 1 1 1 0 1 0 0

IR 1 1 0 1 1 1 0 1 1 0

LP 1 1 0 1 1 1 0 1 1 0

RID 1 1 0 1 1 0 1 1 1 0

SOU 0 1 0 1 1 0 0 1 1 0

IFM 1 1 0 1 1 1 0 1 1 0

DIA 0 0 0 1 1 0 0 1 1 1
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Figure 1: ISM model for delay in road development projects
Improper financial management leads to short of funds which creates problems in liasioning processes as there
is a lot of coordination which is required between different authorities. Also in case of acquiring land, payments
need to be made to the land owners which may get affected due to shortage of funds which leads to delay in
execution of work due to which payments get delayed.

Due to creation of this financial crunch, there is a major inadequacy created with respect to various resources
(men, money, material, machinery) for the successful execution of work. In the absence of proper resources,
the subsequent activity of shifting of utilities gets delayed.

Arrow between shifting of utilities and environmental clearances represents that   revision in design requires
additional clearances; the shifting of utilities will get delayed if there is a delay in acquiring the requisite
environmental clearances.

Also, land acquisition and environmental clearances are interrelated to each other which is directly depended
on delay in payments as already mentioned above. Therefore the major drivers for delay in construction projects
are revision in design, delay in approvals and bureaucracy and organizational gaps which ultimately influence
the driven factors land acquisition and environmental clearances.

Conclusion
The most critical factors influencing the delay in road construction are revision in design, bureaucracy and
organizational gaps and delay in approvals which lead to delay in land acquisition and environment clearances.
Most of the projects initiated by government of India are delayed and get finished years after their scheduled
completion. Revision in design and delay in approvals are the factors indicating faults in planning and design
stage. So the government should improve their planning procedures and finalize the design requirements before
awarding any project so as to reduce the delays. Also, with respect to the organizational structure of government
agencies, the stringent departmentization and bureaucratic environment should be minimized so as to improve
the decision making policies.
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