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Abstract: Major projects of driving infrastructure are normally set back in the overall benefits of a project due to delays, scope changes, 

and overruns.  One of the primary causes of these issues can be viewed as inefficient change order management.  Even minor wastes could 

backtrack a lot under resource-strained environments.  There is a significant need to manage change orders rather carefully and in 

advance, with the changes in urban needs or the development of more complex projects.  The exposition examines the reasons behind 

change orders, the problems they pose, and their possible resolution.  It provides real case studies, supporting facts, and helpful tools that 

can increase the planning, supervising, and implementing of public infrastructure projects. 
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1. Introduction 
 

Public infrastructure efforts are the only factor that can ensure 

long-term urban resilience, social inclusion, and economic 

development.  These initiatives, however, when the scope 

changes, unexpected technological issues or bureaucratic 

slowdowns are common.  One of the most common and costly 

of these is called change orders.  Change orders are often a 

signal to greater issues with the planning or contract clarity or 

management, but at times are a reasonable explanation, such 

as handling of unexpected situations or safety regulations. 

The complexity of large-scale infrastructure, especially in 

rapidly expanding cities, makes the likelihood of variances 

being injected after the work has been in progress. With ever-

changing timelines and strained budgets, such management of 

those changes can become essential. Figure 1 illustrates that 

a wide gap has been created between global urban 

development and the real investment in infrastructure. Every 

delay and cost increase only becomes more decisive with the 

widening gap between what cities need and what is being 

provided [1]. 

 
Figure 1: Global urban population growth vs. infrastructure investment gap (1990–2025) [1]. 

 

In this context, managing change orders is no longer just a 

matter of operational efficiency. It is a financial necessity for 

governments trying to meet growing public needs with 

limited resources. 

 

2. The Problem: Change Orders in Public 

Projects 
 

A change order is a formal alteration to the original scope, 

schedule, or cost of a construction contract. While intended to 

accommodate necessary adjustments, frequent or poorly 

managed change orders can derail public projects. These 

changes often stem from incomplete designs, unforeseen site 

conditions, shifting regulatory requirements, or delays in 

stakeholder approvals. In public sector projects, where 

timelines are rigid and budgets are tightly controlled, such 

changes create significant disruptions. 

 

As shown in Table 1, many developing countries already face 

large gaps between current infrastructure spending and what 

is actually required to meet national goals. For example, 

Pakistan and Bangladesh face investment shortfalls of USD 

14 billion and USD 8 billion, respectively [12]. In such 

contexts, even modest budget overruns caused by 

uncontrolled change orders can jeopardize broader 

infrastructure programs. 
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Table 1: Infrastructure financing gaps in selected developing countries (2020) [12] 

 
 

These challenges are compounded by political risks and weak 

contractual enforcement, especially in projects funded by 

multilateral development banks [6]. In public-private 

partnerships, unclear risk allocation further increases the 

likelihood of change-related conflicts [9]. Additionally, 

changes in energy demands or environmental conditions can 

lead to retrofits and late-stage adjustments, as seen in 

predictive modelling studies of public buildings [13]. All of 

this points to a system in need of tighter control, better 

forecasting, and smarter governance. 

 

3. Challenges in Current Change Order 

Management 
 

The problem that many public infrastructure projects face is a 

set of systemic issues that lead to more frequent and difficult 

change orders to manage. Among these long-standing issues, 

the one that causes the most problems is the time-lag of multi-

layered administrative authorizations. In most of these state 

agencies, even the smallest of scope changes must be 

approved by several different departments instead of a clear 

plan of time extension [11]. This lateness may ripple 

throughout a project schedule and lead to a rise in costs. 

 

Another challenge lies in poor diagnostics at the early stages 

of project planning. When site conditions are not properly 

surveyed or design requirements remain vague, it becomes 

almost inevitable that adjustments will be needed later [10]. 

The absence of detailed risk assessments in the feasibility 

stage often sets the stage for reactive decisions during 

execution. 

 

Fragmented data management is also a key concern. Without 

a centralized platform to monitor updates, document changes, 

and share information among stakeholders, teams often work 

with inconsistent or outdated data [4]. On top of this, political 

overpromising or optimistic budgeting, often made to gain 

public or electoral support, leads to underfunded and 

overambitious projects that require major corrections 

midstream [6]. 

 

As illustrated in Table 2, infrastructure projects in Genoa 

show overlapping timelines, undefined end dates, and unclear 

scopes. These are precisely the conditions under which 

change orders flourish [14]. 

 

 

 

Table 2: Summary of Genoese infrastructure projects showing complexity and timeline overlaps [14]. 
Id. Infrastructure Project Modality Intervention Logistic Strategic Starting Year Conclusion Year 

A Colombo Airport Connections Tapis Roulant 3 People No 2023 2025 

B Erzelli Funicular Lift System 3 People No 2024 --- 

C Forte Begato Funicular Lift System 3 People No 2024 --- 

D Genoa “Gronda” Highway Highway 3 People/goods --- 2024 2031 

E Genoa Interconnection Railway 1 People/goods Yes 2012 2024 

F Metro Brignole-Martinez Railway 2 People No 2021 2025 

G Metro Brin-Canepari Railway 2 People No 2021 2024 

H Metro Corvetto Station 2 People No 2023 2026 

I Metropolitan Railway Railway 2 People No 2021 --- 

J New Breakwater Harbour 2 Goods Yes 2023 2026 

K San Benigno Node Roadway 1 People/goods Yes 2021 2025 

L San Giorgio Viaduct – Ex Morandi 

Bridge 

Highway 3 People/goods Yes 2019 2020 

M Sea Road Extension Roadway 2 People/goods No --- --- 

N Skymetro Railway 3 People No 2024 2027 

O Sopraelevata Roadway --- People --- --- --- 

P Subport Tunnel Roadway 3 People Yes 2024 2029 

Q Terzo Valico dei Giovi Railway 3 People/goods Yes 2012 2026 

R Trolleybus Roadway 3 People Yes 2023 2025 

 

To manage such complexity, a structured and responsive 

change control system is essential. Without it, public projects 

will continue to face avoidable delays and financial waste. 

 

4. Solutions: Best Practices for Improving 

Change Order Management 
 

A proactive approach strategy is needed to lessen the presence 

and effects of change orders on reconstruction projects of 
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community infrastructure. This will involve improved 

planning upfront, smart contracts, the introduction of digital 

technologies, and governance processes that exhibit 

transparency and rapidity. 

 

Early identification of risk is one of the most essential 

measures to take. The adaptive lifecycle models should be 

chosen by projects that can be flexible but not at the expense 

of order [10]. When contracts are elaborated on how to deal 

with the occurrences of unforeseen events and scope change, 

it is easier to move on without the contract being distorted. It 

is particularly important in projects where the scope might 

change over time, such as those with sustainability or circular 

economy net aims [5]. Fairly spreading the risk between the 

contractors and the public agency through legal clauses also 

curbs shifts of blame and disagreements [9]. 

 

There is a significant portion of technology that can be used 

to enhance such processes. An effective Project Management 

Information System (PMIS) assists in centralizing data, 

tracking real-time status, and developing an audit trail of 

approvals [2]. Construction can be monitored to check any 

deviations from the plan with artificial intelligence tools; this 

will eliminate the number of changes made reactively [3]. An 

example is how the tracking of discrepancies using AI 

capabilities will enable an early indication of discrepancies, 

shortly before they may bloom into formal change orders [3]. 

Digital decision support systems also enable project 

administrators to corroborate any modifications made with 

existing policies, thus conjoining time and conflict [8]. 

 

It is also crucial to have institutional control. Internal business 

processes must be quicker to enable governments and other 

public agencies to authorize reasonable changes with no 

bottlenecks [8]. FMIS aids this by monitoring costs, 

establishing a transparent accounting system, and enhancing 

accountability [4]. Development banks in particular provide 

greater oversight and across-agency communication to 

projects that they fund [6]. 

 

Lastly, sustainability planning should be embedded from the 

start. Environmental requirements are among the most 

common causes of mid-project changes. Predictive planning 

based on future regulatory demands or climate considerations 

can help avoid these surprises. For instance, proactive 

approaches to rainwater management have been shown to 

reduce late-stage design shifts in public utility projects [17]. 

The goal is not just to react to changes efficiently, but to 

anticipate and plan for them wherever possible. 

 

5. Conclusion 
 

Technical execution of the public infrastructure projects is as 

critical as administrative control of the same. Ineffective 

management of change orders has persisted to derail 

schedules, increase expenses, and decrease the trust of the 

public. With a rising number of infrastructure requirements 

across the globe, and spending under pressure, efficiency in 

change management is today a non-option. The gap between 

investment needs and delivery depicted in Figure 1 [1] and 

the financial limits many countries undergo, like those listed 

in Table 1 [12], were pointed out. Table 2 demonstrated that 

complexities and lack of coordination tend to result in 

uncontrolled revisions [14]. Agencies should deploy the 

PMIS tools, AI-based monitoring, unambiguous contract 

terms, and versatile frameworks of planning to forecast the 

changes in the future and then manage these changes with 

accuracy, integrity, and accountability. 
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