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Abstract: In civil construction, the labor cost estimation is a very essential part of budgeting, financial planning, but unfortunately very 

few pay attention to it. Forecasting labor costs accurately prevents overruns, allows for early delivery of the project and shields you against 

financial risks. Labor costs are affected directly by very many factors, such as availability of labor, skill levels, market fluctuations, 

regional regulations and economic conditions. Furthermore, building information modeling (BIM) and Artificial Intelligence (AI) are 

becoming key elements of predictions for labor cost estimation, offering real time data to increase accuracy. In this paper we review in 

detail the factors that affect costs in civil construction labor and present traditional and advanced forecasting methods. The research 

utilizes research articles from the period 2020–2024 and provides an up-to-date analysis of civil construction labor cost estimation 

practices. 
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1. Introduction 
 

Managing civil construction projects are quite often turned 

into labor cost estimation. The overall project budget 

accounts for a significant amount of the overall budget and 

labor frequently represents a portion of that range (i.e., 

between 30% and 50% of total costs), depending on such 

factors as the project scope and its location [1]. Labor cost 

forecasting is an accurate measure of the construction 

projects. However, inaccurate estimates can result in 

substantial financial problems, including cost overruns, 

project delay in severe cases, or even project failure [2]. 

 

In civil construction labor cost is a result of several 

dominating factors such as availability of labor, skill level, 

economic conditions and regulatory requirements. However, 

these variables differ from one project to the next based on 

project location, labor market conditions, and nature of 

project construction work [3]. For example, regions in which 

there is a labor shortage may experience extraordinarily high 

labor costs, as contractors bid up even a short supply of 

skilled workers [4]. 

 

Prior to the new tool, the estimation of labor cost was based 

on historical data and expert judgement. With the 

development of new technologies, such as Building 

Information Modeling (BIM) and Artificial Intelligence (AI), 

modern approaches may more reasonably and dynamically 

forecast [5]. These tools help real time changes based on 

project changes, labor market conditions or unforeseen 

disruptions. Based on a literature review (from 2020 to 2024), 

this paper analyzes the most crucial factors impacting labor 

costs, as well as the best practices for predictive labor cost 

forecasting both at the traditional and advanced level. 

 

Factors Influencing Labor Costs in Civil Construction 

 

Labor Availability and Demand 

When labor availability affects labor costs in civil 

construction a lot. As intramarginal labor may be brought in 

when the supply of skilled labor is limited, wages increase as 

competing employers seek to obtain the necessary workforce. 

This is doubly true in regions where there is mass 

infrastructure growth, where specialized trades such as 

electrical work, plumbing, and steel fabrication can and often 

do outpace the supply [6]. Where there is an oversupply of 

labor, wages will tend to be lower, but in the wrong cases 

(lower quality, lower productivity), which are possible. 
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Figure 1: Labor supply and demand curves showing the relationship between labor availability and wage rates. The left panel 

illustrates a scenario of excess labor supply, where wages are pushed down due to an oversupply of workers. The right panel 

shows excess labor demand, where wages increase as the demand for workers exceeds the available labor supply 

 

According to a 2020 study, labor shortages in developing 

countries are challenging and especially in places where wage 

increases of skilled workers associated with the growth of 

infrastructure has led to wage hikes [7]. This is no problem 

for developing nations alone. The increase in labor cost is also 

a consequence of labor shortages in the United States and 

Europe, which have in turn delayed projects [8]. 

 

Project timelines too, can exacerbate labor shortages. We 

often have tight deadlines on our projects which, as you can 

imagine, means that as a business, we have to pay more to get 

labor done as they tend to work overtime. These costs can 

escalate quickly [9] in regions affected by very strict overtime 

pay rules, such as the western Europe and North America. 

 

Skill Levels and Experience 

Labor costs in civil construction dependent directly upon the 

skill level and experience of workers. If workers are highly 

skilled, with a lot of experience, they will earn better wages 

because they can do things better and more cheaply. It is 

especially important for large scale infrastructure (or other 

similar projects where specialized skills are required, such as 

tunnel or bridge construction) [10]. 

 

A 2021 report noted that modern construction projects are 

increasingly dependent on workers with new technology 

skills in BIM and automatic construction tools [11]. In many 

regions, labor costs have increased as a result of the need for 

digitally skilled workers, and the pool of workers who are 

qualified grows smaller. 

 

Skilled workers provide more productivity but compensation 

must also include the higher demands for wages. Not to imply 

all projects involve such labor, on many projects, specialized 

labor is needed, and these incur higher upfront labor costs 

than generic labor; but such specialized labor increases 

efficiency and reduces rework [13]. 

 

Regulatory and Safety Requirements 

The labor costs are also influenced by regulatory compliance. 

There is measure of local, regional and national regulations 

across which construction projects are governed by 

regulations, including labor laws, wage requirements and 

safety standards. One other serious cost of compliance with 

these regulations is that they can lead to dramatic increases in 

labor costs where there is a strong union, or there are strict 

labor laws [14]. 
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Figure 2: Various mechanisms for the application of labor standards, including corporate monitoring, trade agreements, 

consumer pressure, and trade unions. These mechanisms influence labor costs by enforcing compliance with labor laws, 

safety standards, and ethical labor practices. 

 

A 2022 study, looking at union agreements in the U.S. 

construction industry, discovered that unionized workers 

earned more than twice the average wages of non unionized 

workers. The term agrofuel also can refer to a number of 

agrofuel agreements signed with producers, typically 

involving higher wages, benefits, and strict working 

conditions, which adds to the high cost of labor [15]. 

 

Labor costs are likewise determined by safety regulations. 

Construction firms have to invest in their training, safety 

equipment and procedure to comply with safety regulations 

in any and all regions where laws or regulations are extremely 

strict. These investments raise direct labor costs and can 

lower productivity, depending on the extent of subsequent 

safety protocols required [16]. 

 

Economic Conditions 

There is, however, a role of economic conditions in defining 

labor costs. As with most things, during periods of economic 

growth (when construction demand is high) the use of labor 

tends to increase as there is greater competition for skilled 

workers. On the other hand, in times of a slowdown of the 

economy, labor cost often decreases as there are more 

workers available than are needed. 

 

A report surveying labor costs in 2023, for example, found 

that labor costs soar dramatically at times of economic 

expansion, especially in areas where infrastructure 

development is proceeding rapidly. Government sponsored 

infrastructure projects, however, can act as a stabilizer of 

labor costs in economic downturns, by providing steadying 

demand for construction workers. 

 

Labour costs are also effected by inflation. Workers are 

demanding higher wages as the cost of living rises for people 

to afford the same goods and services they were previous able 

to. In particular, when estimating the labor costs for a long 

term project, the construction managers have to factor in the 

inflationary pressures. 

 

Methods for Accurate Labor Cost Forecasting 

Accurate labor cost forecasting is essential for successful 

project management in civil construction. Both traditional 

and modern methods are used to estimate labor costs, with 

each approach offering unique benefits and challenges. 

 

Traditional Methods 

Historical data, expert judgment and standard labor cost 

databases are relied upon in the use of traditional labor cost 

estimation methods. These methods have been applied widely 

in the construction of such projects for decades, and are 

particularly suitable for those projects of similar scope and 

complexity to the past. Nevertheless, traditional methods can 

lack the available and accurate historical data. Where labor 

markets are volatile, historical data may not always indicate 

the same conditions. 
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A 2022 study found that firms who relied upon historical data 

often underestimated their labor costs when the regions where 

they operated were experiencing rapid wage inflation caused 

by labor shortages [15]. While expert judgment is valuable, it 

introduces subjectivity into the process, and can be 

inconsistent, primarily with large or complicated projects. 

 

Building Information Modeling (BIM) 

Labor cost estimation in civil construction is being 

transformed by Building Information Modeling (BIM). BIM 

is a consistent digital representation of a construction project, 

which allows for the labor cost data to be integrated in the 

model and used for real time change as it arises due to changes 

in project scope, schedule, and contingent labor market 

conditions [16]. 

 

Knowledge of the construction timeline and its associated 

workforce deployment is an advantage BIM brings to labor 

allocation and idle time minimization. A 17th study has 

shown that using BIM for labor cost estimation was 15% 

more accurate, in large scale projects with coordination of 

several trades. 

 

On the labor cost estimation side, BIM enhances labor cost 

forecast accuracy and provides an opportunity for changes to 

labor cost estimates, some of which can happen in real time. 

The BIM model can also automatically adjust labor cost 

projections when changes happen to the project’s scope or 

timeline. 

 

Artificial Intelligence (AI) and Predictive Analytics 

Utilizing data driven insights artificial intelligence and 

predictive analytics are reshaping labor cost forecasting. This 

makes possible, AI powered tools to analyze big data from 

completed past projects, the historical employment situation, 

and economic trends to provide more accurate labor cost 

estimates. Construction managers can now have the ability to 

have real time updates to labor cost forecasts and know when 

changes are coming to labor cost and know how risk to 

mitigate. As shown in a study published in July 2024, AI is 

more accurate in predicting labor costs than traditional 

methods. A subset of AI, predictive analytics lets construction 

managers simulate different market scenarios and figure out 

how each might affect the cost of labor. Especially in regions 

whose labor cost fluctuates with market demand or policy 

changes or happenstance events. 

 

2. Conclusion 
 

In civil construction, estimation of labor cost is a vital element 

in project planning. Forecasting of labor costs accurately 

ensures projects remain on budget, completed on time, etc. 

and no financial risks. Labor costs are impacted by a host of 

factors, including labor availability, skill levels, regulatory 

compliance and economic conditions. Knowledge of these 

factors is critical for construction managers preparing labor 

cost estimate. 

 

Although widely used, traditional methods of labor cost 

estimation are supplemented in the modern age by 

technologic means like BIM and AI. Both tools provide more 

accurate and dynamic labor cost forecasts, enabling managers 

to deal with construction project complexity and the wacky 

world of the construction labor market. In an ever changing 

construction industry, advanced tools and data driven 

approach will become even more important to offically 

manage labor costs. 

 

Using both traditional and cutting edge forecasting methods, 

construction managers can use the system to bolster project 

productivity, cut costs and reduce financial overruns. BIM 

and AI can find themselves integrated into labor cost 

estimation as they become a defining factor in the civil 

construction of tomorrow. 
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