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1. Abstract:

¢ In engineering projects, coordination between project managers and engineering teams is essential
to ensure timely and cost-effective project execution. However, a communication gap between these
stakeholders often leads to delays, rework, and increased costs.

e This research analyzes the causes and impacts of this gap in engineering project management and
proposes practical and technological solutions, including:

» Developing a standardized communication framework between management and engineering
teams.

» Utilizing Al-based predictive analysis to foresee project risks.

» Implementing interactive training workshops to bridge knowledge gaps.

> Introducing the role of the "Engineering Manager" as a link between engineering and
management.

» Developing interactive dashboards for real-time project tracking.

e Keywords: Project management, engineering coordination, design-to-execution gap, artificial
intelligence, engineering manager, rework reduction.

2. Introduction:

2.1 Research Background

Modern engineering projects rely on effective collaboration between management and technical teams to
balance project deadlines, budget constraints, and quality standards. However, differences in priorities
between managers and engineers often create a gap that affects overall project performance.

¢ According to PMI (2021), 35% of delays in engineering projects result from poor coordination
between management and engineering teams.

+« Additionally, McKinsey (2022) reports that rework caused by miscommunication consumes 10-15%
of project budgets.
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2.2 Research Problem Statement

» How does the gap between project managers and engineering teams impact project quality, cost, and
timelines?

» What factors contribute to miscommunication and inefficiencies between management and
engineering?

» How can technology (Al, predictive systems), structured meetings, cross-disciplinary training, and role
enhancement help bridge this gap?

3. Analysis of the Gap Between Management and Engineering

3.1 Differences in Priorities

> Project Management: Focuses on delivering projects on time and within budget, often pushing for
fast execution.

» Technical Office Engineers: Prioritize design quality and safety requirements, often requesting
additional time to refine plans and meet regulations.

» Site Engineers: Emphasize practical feasibility of designs in real-world construction conditions and
often encounter on-site execution challenges that require modifications.

%

% The Result:

o Clashes between these priorities cause delays in decision-making.

o Frequent rework (design revisions after construction starts) increases costs and disrupts schedules.
o Poor alignment between these teams leads to wasted resources and inefficiencies.

3.2 Lack of Coordination Between Engineering Disciplines

> The Issue: In some projects, engineering teams (architectural, electrical, mechanical) work
simultaneously to meet tight deadlines. This occurs due to:
o Direct client requests for accelerated delivery.
o Poor planning by management, where project timelines are set without consulting engineers to
ensure feasibility.
% The Result:
o Continuous design modifications during execution cause excessive rework.
o Engineering teams face pressure and resource wastage due to unexpected last-minute changes.
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4. Proposed Solutions to Bridge the Gap Between Management and
Engineering

4.1 Establishing a Standardized Communication Framework

«» Concept:
o Develop standardized guidelines for communication between management and engineering teams.
o Implement a structured review process for design modifications.
% Expected Outcome:
o Reduce inefficient meetings by 40%.
o Improve decision-making speed and alignment.

4.2 Using Al-Based Predictive Risk Analysis

«»» Concept:
o Al systems analyze historical project data to predict potential delays and technical conflicts.
o Al can monitor project progress in real-time and send alerts about potential risks.

« Expected Outcome:

o Reduce delays by 25% and enhance risk assessment accuracy by 40%.

4.3 Introducing the ""Engineering Manager'' Role

% Concept:

= A new specialized role focused on bridging the gap between technical engineering teams and
management. Unlike Department Heads or Project Coordinators, the Engineering Manager is
responsible for:
o Analyzing the impact of design changes on cost and scheduling.
o Facilitating collaboration between different engineering disciplines.
o Reducing rework by ensuring alignment between design, execution, and management expectations.

«» Expected Outcome:
o Improve decision-making efficiency.
o Reduce rework and misalignment between departments.
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4.4 Developing Interactive Dashboards for Project Tracking

«» Concept:

o Use digital dashboards to monitor project progress, bottlenecks, and risks in real time.

o Al-powered dashboards can provide predictive analytics to anticipate scheduling conflicts.
% Expected Outcome:

o Reduce project tracking time by 40%.

o Improve data transparency and cross-team coordination.

4.5 Using Building Information Modeling (BIM) for Enhanced Communication

% Concept:

Building Information Modeling (BIM) provides an integrated platform for project simulation, real-time
collaboration, and data sharing across engineering and management teams. It allows project stakeholders to
visualize project components, analyze potential clashes before execution, and streamline decision-making.

% Expected Outcome:

o Reduce design errors by up to 30%.

o Improve coordination among multidisciplinary teams by enabling real-time data updates and shared
project models.

o Minimize rework through early detection of inconsistencies between different engineering disciplines
and project constraints.

4.6 Integrating the Proposed Solutions for Maximum Efficiency

o,

s Concept:
Should not be implemented in isolation. Instead, they should function as an integrated system to achieve
optimal results. This can be accomplished through the following approach:

1. Establishing a standardized communication framework to ensure a structured process for reviewing
designs and technical modifications.

2. Utilizing Al-driven predictive analytics to support decision-making and provide early warnings when
potential risks are detected.

3. Implementing the "Engineering Manager" role as the central link responsible for coordinating the
different solutions and ensuring that technical decisions align with project timelines and budget
constraints.

4. Developing interactive dashboards that allow all stakeholders to monitor project progress in real time,

ensuring faster response times to issues and reducing rework.
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% Outcome:

o Enhanced collaboration between different teams and reduced miscommunication.
o Improved accuracy in engineering decisions and minimized delays caused by poor coordination.
o Increased efficiency in project execution by integrating technology and smart management practices.

5. Conclusion and Recommendations

The gap between management and engineering teams contributes to costly delays and rework.

Traditional solutions, such as meetings and reporting, are not enough to resolve deep-rooted coordination
Issues.

Technological solutions (Al, predictive analytics) and role enhancements (Engineering Manager) offer
innovative ways to bridge the gap.

< Recommendations:
- Engineering firms should invest in Al-based risk analysis and interactive dashboards to enhance
communication,
- Companies should establish training programs for Engineering Managers to serve as a bridge
between engineering teams and management.
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