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Abstract: This report presents a comprehensive analysis of time, cost, and resource allocation in the
development of a smart commercial complex within an urban Tier-2 city in India. The study explores the
unique opportunities and challenges associated with such projects, including infrastructural limitations,
regulatory delays, and the scarcity of skilled labor. Using frameworks such as the 3M (Man, Material,
Money) and 4M (Man, Material, Money, Machine), the research examines strategies for effective planning,
execution, and monitoring across the project lifecycle. Project management tools such as Work Breakdown
Structure, Gantt charts, PERT, CPM, and Earned Value Management are applied to ensure project
efficiency. The findings highlight the importance of synchronizing human resources, advanced machinery,
quality materials, and well-planned budgets to achieve timely, cost-effective, and high-quality outcomes.
Recommendations focus on strategic time management, cost optimization, integrated planning, risk-based
procurement, and faster regulatory approvals to enhance project delivery in Tier-2 smart infrastructure
initiatives.

|. INTRODUCTION

CONSTRUCTION LANDSCAPE IN TIER-2 URBAN CITIES

These cities have become significant due to the modern picture of the buildings that it has developed within
the Tier-2 Cities which are the fastest developing urban places in India. These cities whose population is
commonly at the range of 50 0000 up to 1 million acts as a link between the country and urban centers.
They all possess their chances of growth, but that does not mean that they have their own little issues. These
minor cities usually lack developed infrastructure like the metro cities. This poses challenges to conducting
modern construction like smart commercial complex. The current technology to be used in construction
projects is the latest there, but the infrastructure limits must also be considered. Power cuts, limited internet
connections and changeable weather conditions are the regular phenomena. Nevertheless, the low cost of
land, relatively simpler regulatory framework, and higher consumer demand, compensate these factors. This
is why such cities remain the desired location of investments.

Significance of Managing Time, Cost, and Risk in Smart Commercial Projects

The modern view of a construction has shifted and this can be characterized by smart commercial buildings.
Such buildings require much more than traditional construction projects since they are more dependent on
the digital controls, energy-efficient systems, and the Internet of Things devices. Effective management of
time, money, and risks can lead to smooth completion of a project. Several players are involved in a project,
including managing local authorities and tech suppliers, and hence any issue in one field can affect the
overall performance of the project. Any delay can be more inclusive in reducing competitiveness, rising
prices, and market entry.
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Purpose and Scope of the Study

The aim of this research is to analyze and understand the key areas, which prompt the realization of projects
of smart commercial complexes in the city of tier-2. The study focuses on the utilization of resources,
budgeting, managing time. The whole life cycle of a project- from inception to completion- is addressed in
the report. It provides practical knowledge of how these points are significant in project outcomes. The
objectives of the study are to:

Find prime causes to the slacks in such projects

Identify the mechanism in which cost over runs occur and how to manage cost over runs.

Identifying ways in which resources can be maximized, such as labor, equipment, supplies and funding
Coming up with tools to measure project performance; and putting up practical plans to ensure that a project
is fully completed within similar urban settings.

2. DELAYS IN CONSTRUCTION PROJECTS

Types of Delays: External and Internal Factors

Large-scale projects often experience construction delays, and tier-2 cities’ smart commercial complexes are
also no different. These delays generally fall into two general categories:

External Factors:

Weather and Environment: Weather uncertainties is a major problem in many tier-2 cities, especially
during the monsoon season. Extended rains can halt technology installations, delay structural advancement,
and disrupt foundational work. Delays in environmental approvals may also result in administrative delays
in these areas.

Labor Availability: Besides, locating skilled labor in niche careers such as automation controls and
intelligent HVAC systems. Most experienced laborers prefer the large cities because of higher pay and
employment stability. Strikes are caused by wage issues and migration to areas in season.

Regulatory Delays: Since they are complicated systems, the local governments do not easily approve such
plans. Fiber optics, high power loads and smart energy systems may face a longer process of obtaining
permits due to lack of technical experts.

Internal Factors:

Insufficient Planning: Poor initial work might also cause project delays. There might be bottlenecks of key
construction requirements which pose a problem due to the absence or poor technical planning and lack of
feasibility studies.

Coordination Problems: The team of structural, mechanical, and the digital systems should collaborate
closely as they prepare a smart building.

Consequences on Timeline and Trust

The delays do not just push the deadlines but also reduce revenue by delaying occupancy and reducing
rental income. Since commercial real-estate is a developing concept in the tier-2 cities, being the first mover
can be actually beneficial to them. The whole business plan will suffer in case that opportunity is not seized.
Government agencies, tenants, and investors will hesitate to partner developers who cannot meet deadlines.
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Monitoring Tools and Techniques

Gantt Charts assist project teams to consider the dependency of tasks and deadlines. These charts used in
the smart buildings need to cover non-tech installations as well as conventional construction activities.

Gantt Chart: Smart Commercial Complex Project (Coimbatore)
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Figure 1: Gantt Chart

PERT (Program Evaluation and Review Technique) I think it is useful because it gives you optimistic,
pessimistic, and most likely estimates for planning tasks with durations.

CPM (Critical Path Method) applies the approach of locating the most critical tasks that might cause
project delay in case it does not get accomplished as per the schedule.

Project Management Software There are numerous programs such as Microsoft Project, Primavera and
on-line programs like Asana or Monday.com which enable teams to assign the tasks, check schedules, and
address delays efficiently.

LINKING DELAYS WITH LABOR AND EQUIPMENT EFFICIENCY

The delays face a good possibility of increasing the number of employees or putting them on overtime. That
makes it more expensive and of low quality. It also leads to unutilized machines and extended hiring. Smart
infrastructure requires smart equipment, such as server room or automated control panel equipment.

India Tier-2 cities are experiencing rapid growth and there exists a very high demand of Smart Commercial

Complexes modern, technology enabled and sustainable buildings by businesses and customers alike.
Effective delivery of such a project is related to effective management of time, cost, and resources in a
balanced manner. An effective method is 3M framework, Man (people), Material and Money that can assist
project managers in projecting all working phases.

The first M is the Man- the labor and experience that should be required to finish the project. These are the
architects, civil workers, highly skilled laborers, electricians, 10T specialists, safety officers. In small cities,
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it might be hard to avail special workers and majority of them commute even to tier-1 cities. Inadequate
planning of the workforce may result in unproductive time or a hasty job which would be detrimental to the
structure and workmanship. Appropriate manpower utilization should be adopted to make certain that the
work is not carried out inefficiently due to delays that may escalate expenses.

The second “M” is Materials all the components needed to construct the complex including cement, steel,
glass as well as smart building solutions such as automated lighting, sensors, and solar panels. Tier-2 cities
can have some of the materials locally, but as far as advanced smart systems are concerned, they would need
to be imported into Tier-2 cities, and this might result into delay and cost escalation. When materials are not
provided according to schedule, manpower is rendered useless, and the schedule of the project is affected.
Buffer stocks and good vendor management are relevant so that the schedule is maintained.

The third M is the Money-the money required to purchase materials and compensating workers as well as
the process of adopting technology. There could be increased cost in a smart complex due to the
sophisticated systems and good finishing. Methodical budgeting such as the bottom-up estimation and the
Earned Value Management (EVM) disciplines expenditure. The connection of funds to project milestones is
used to make the funds available only when needed but not block the cash flow. With the right people, right
materials and right funding at the right time it is more probable that a project is completed on time, within
budget and at the quality expected of a smart building as there is a much better alignment of the 3Ms. This
synchronization is the actual secret of success in Tier-2 smart infrastructure initiatives.

Understand the 3M Dynamics; a holistic view of the project success.

The success of the development project in a Smart Commercial Complex depends upon the fine balance and
integration of three most important resources of the system that is known as Man, Machine, and Material or
3M framework. These factors do not only affect but specifically define the project execution critical
dimensions of cost, quality and time. Using the 3M lens in the study of these aspects provides a strategic
perspective to project managers and other stakeholders who want to achieve the best.

Man: Skill and Expertise Backbone

The front runner behind all the activities, whether in the initial design or .in the end construction
undertakings is in the human resource. Quality workmanship is based on investing in skilled labor,
continuous training and quality workforce management that keeps labor costs and schedules in check. Such
human variables can be well controlled to reduce delay and also enhance the quality of projects.

Machine: Precision and Efficiency with electrical power.

Modern construction depends on technological assets and machinery that are essential to the construction
industry. The selection of the equipment, support procedures, and use of advanced technologies play an
important role in terms of operational efficiency and quality regulation. Dependable machinery does not
only expedite the activities, but the error count is also minimized affecting total expenditure and turnaround
delivery.

Material: Durability and Value begin with Material

The building material is the essence of the structural integrity and finish of the whole project based on its
quality, availability and prompt procurement. Direct consequences on the budgets and timeframes are
related to material costs and consistency of the supply chain. Using the best material and making sure the
material is available when it should be used protects the project against expensive delays and the lowering
of quality.
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3M FOR SMART COMMERCIAL COMPLEX PROJECT: COST, QUALITY, AND TIME

Aspect Human Technology & | Raw Materials &

Resources(man) Equipment Supplies (Material)
(Machine)

Cost Labor wages, skill | Equipment purchase, | Procurement cost,
availability, training | maintenance, and | transportation,
cost operation storage

Quality Qualified labour | Advanced machinery | Quality of
guaranteeing building | for  precision and | construction
specification efficiency materials  (cement,

steel)

Time Productivity of | Equipment  uptime, | Timely availability of
workforce, shift | technological materials, supply
management efficiency chain reliability

Table 1: 3M for Smart Commercial Complex Project

BUILDING SMART COMMERCIAL COMPLEXES IN TIER-2 CITIES: BALANCING DREAMS WITH
DELIVERABLES

The creation of intelligent high-rise commercial clusters in tier-2 cities of India is an active zone of
opportunity and challenge. These intermediate cities between rural and urban regions have new
opportunities like lower costs of land, increasing demand of the customers and easier rules. However, they
do have their own setbacks, such as volatile weather, a lack of hazardous labor, a decrease in regulatory
approval and infrastructure spaces. Effective completion of such projects does not only entail the traditional
construction procedures, it entails a well-planned integration of resource allocation, risk assessment and
technological incorporation.

A review on the project lifecycle indicates that the 3M/4M frameworks which are- Man, Machine, Materials
as well as money are key in matching resources and project objectives. There should be the allocation of
skilled and unskilled labor as well to avoid time wasting but also hustling to meet deadlines and advanced
machinery such as using a crane, drone, and computerized method of controlling things increases precision
and efficiency. The scenario that material procurement strategies have to consider is the availability of
materials both locally and the necessity to import more advanced smart systems in larger cities with the
reliability of the supply chain serving as a determining factor. Financial planning, in its turn, is supported by
bottom-up estimation, Earned VValue Management and milestone-driven release of funds to maintain budgets
within course. Project management techniques -Work Breakdown Structures, Gantt charts, PERT, CPM and
combined monitoring tools that make the project on track and make sure that the timeline is realistic and
manage resource dependencies. When combined with risk management efforts, these tools help deal with
the external issues (monsoons, regulatory delays, supply bottlenecks) and internal (planning gaps,
coordination problems) too. It aims at developing an effective cost-efficient and adaptive delivery model
that will be capable of responding to new market and technological needs.

The time, cost, and resource synchronization on the entire project lifecycle are the key to successful
implementation of a smart commercial complex in a Tier-2 city. Although the environment is a potential
risk, through strategy making, the use of budgets and proper coordination of stakeholders, the challenges
become competitive opportunities. The key element is that the distribution of manpower, material,
machinery, and funds must match closely not only the demands of the construction but also with the
requirements of the market in terms of expectations and technological levels.

Dealing with traditional risks, as well as novel risks brought by technology, poses an immense challenge in
Risk Management in the construction of a Smart Commercial Complex in one of Tier-2 cities in India.
Determining in advance the possible problems- including market price volatility in the steel and cement
industry, disrupted supply lines and regulatory approval delays- can allow the project teams to ingrain
mitigation procedures in the original plan. In addition to more physical and regulatory risks, the use of smart
infrastructure poses other novel risks such as security risks (cybersecurity implications), interoperability
issues between the Internet of Things (loT) environments, and obsolescence risks due to technological
advancements. There are also the tools to use which are Earned Value Management (EVM), Gantt charts
and Critical Path Method (CPM) which ensure there is constant monitoring and correction. Having reserved
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funds and the introduction of contingency buffers in both money and time will provide an umbrella to
unexpected shocks without hampering project schedules and cost. An active technology conscious system of
risk management will ensure that the project does not fail due to increase in time in performance, cost of
performance and also the quality level which was expected to be incorporated.

PROJECT PHASES

Project Lifecycle is the basic framework that can be used to properly structure projects and make the project
a success. Based on the recent global trends it has been found out that there has been pressure on the cities
across the globe to create smart initiatives and follow the global trends. For creation of a smart complex in
urban Tier-2 city requires effective planning associated with time, cost and resource allocation.

Initiation phase

In this phase the main resource required will be the project team that includes engineer as well as urban
planners and conduction of an overall financing feasibility study related to the project. Moreover, in the
process of creation of a smart commercial complex requires sustainable inclusive development as well as
mitigating the potential risks associated with the project in early stage of project life cycle like market price
volatility as well as changes in conditions of local market. In this phase statutory approval requires 3 to 4
months for creation of a smart complex in urban Tier-2 city and man (labor) needed for the project includes
planning team, engineers and a small team of architects.

Planning Phase

In this stage the project manager focusses on creation of planning associated with resource, budget,
communication within the team members as well as creation of a roadmap for the project. For creation of a
smart complex in urban Tier-2 city it requires resource allocation like planning of fund allocation across
phases of the project, material as well as machinery needed for construction. An overall cost of 250 crores
shall be allocated for overall project as well as reduce the market fluctuations in steel and cement.

Execution Phase

In this phase targeted fast-tracking in inventories need to be done and IoT sensors are applied to reduce the
machine idle time and overall rental costs associated with the machines. In this stage the machine
component mainly includes two tower cranes and drones for continuous operation as well as site
supervision.

Monitoring and Control

In this phase of project life cycle Earned Value Management (EVM) technique is used to track the budget
allocation as well as adjust the manpower planning from time to time. For the construction of the project
namely creation of a smart complex in urban Tier-2 city different parameters are taken into consideration
like data-driven decision making as well as technological infrastructure related to the project.

Termination

In this phase final deliverables to the customers are taken into consideration by the project managers. For
the construction of the project namely creation of a smart complex in urban Tier-2 city final certificate as
well as acquirance of completion certificate of the project are taken into consideration.

ALLOCATION OF 4Ms

For the construction of the project namely creation of a smart complex in urban Tier-2 city the 4Ms are
Money, Man, Material as well as Machine.

Money

The budget for the project namely creation of a smart complex in urban Tier-2 city is associated with the
steps like finding out necessary resources for the project as well as cost of each of the resources. For this
project a 3-month rolling cash flow plan has been used and contingency plan of approximately 15 crores has
been taken into consideration to minimize risks related to the project like steel price hikes.

Man

Skilled and unskilled labor both are necessary for this project. For unskilled labor contracts have been done
with the local contractors and for skilled labor interview has been taken of the people from nearby cities.
Material

Procured cement needs to be collected locally for the project and Just-In-Time (JIT) delivery model has
been used to avoid the delays associated with the supply chain management process of the business.
Machine

The machines that can be used for the project namely creation of a smart complex in urban Tier-2 city are
cranes, concrete pumps as well as heavy machineries.

IJCRT2508383 \ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ d334


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 8 August 2025 | ISSN: 2320-2882
Application of Tools

Tools like Work Breakdown structure, Gantt chart and Resource Loading have been taken into
consideration for this project.

The Work breakdown structure are as follows:
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Figure 2: Work Breakdown Structure of the project namely creation of a smart complex in urban
Tier-2 city

Performance Evaluation & Termination
PERFORMANCE METRICS

Performance evaluation is necessary so that the project meet its goals associated with time, cost and scope.
The major key performance indicator can be productivity, labor, material, cost, scope and budget variance.
Different tools are taken into consideration for the project namely creation of a smart complex in urban
Tier-2 city namely like Earned value metrics as well as Gantt chart for timely completion of the project. For
achieving the deliverables associated with the project creation of a Work Breakdown Structure has been
done to achieve the plans within the scheduled timelines.

Evaluation using Project Performance Matrix

Project Performance Matrix can help in the process of tracking the progress of the project throughout its life
cycle and different parameters have been taken into consideration like Average cost per hour, profitability of
the resources, budget adherence as well as schedule adherence. For the project namely creation of a smart
complex in urban Tier-2 city the performance dimension is based on:performance matrix classification
parameters like acceptance, deliverance of the smart features as well as Compliance with IS standards.
Learning from project audits and post-completion review

From the project audits as well as post-completion review it has been found out that conducting stakeholder
interview, risk mitigation as well as minimizing the risks associated with the project is important for a
project. For the project namely creation of a smart complex in urban Tier-2 city loT-enabled tracking as
well as effective vendor management are major strengths.

Strategic alignment and performance

From the analysis of the final outcome of the project it has been found out that strategic alignment ensures
that the project has been completed successfully within stipulated budget and timeline. Three major
parameters have been taken into consideration for project evaluation namely dynamic, horizontal and
vertical.

RECOMMENDATIONS:

Strategic Time Management

For the project namely creation of a smart complex in urban Tier-2 city strategic time management includes
integrating off site manufacturing as well as creating a government liaison cell to get approvals for
construction within a short span of time. Moreover, setting priorities as well as application of planning tools
can help in minimizing construction delays as well as achieving project objectives.

Cost Optimization

Cost optimization can play an important role in the project and it is essential to conduct engineering
workshops and lock the prices of the raw materials during volatile and low-cost period. Application of
integrated cost-control software can help in mitigating costs associated with different phases of project life
cycle.
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Intensify Integrated Planning and Coordination

Adopt a centralized digitalized project management tool to interconnect all project stakeholders and monitor
progress to remove bottlenecks effectively. Embedding loT enabled monitoring would also minimize the
idle time of machines and increase labor productivity.

Pursue a Risk-based Procurement Strategy

Pursue a combination approach to procure both just-in-time procurement of materials only available locally
with downstream forward contracts to lock prices when markets are favorable in the face of highly risky
smart systems.

Substantially Faster Approvals and Compliance

Concurrent with design, implement a liaison team devoted to government clearances, environmental
permitting (including land planning), utility tie-ins, and establishing construction permission in advance of
the construction commencement, helping to achieve rapid mobilization and lower the chances of delayed
start-ups.
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