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RISK ASSOCIATED TO CONSTRUCTION FIELD 
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Construction projects involve taking multiple risks related to this specific 
field. The process of risk management has three phases: risk 
identification, risk analysis and response to risk. Identifying risk is 
achieved by establishing control lists, organizing meetings in order to 
identify risks and analyzing documents for similar projects. Risk analysis 
uses methods such as setting the expected value, setting the normal 
standard deviation, Monte Carlo simulation and decision trees. Response 
to risk includes measures and actions to reduce, eliminate or relocate 
risk.. 
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1. The process of risk management  
 

Construction projects involve identifying and taking multiple risks related to 
this specific field. Works conduct under the direct action of the nature 
elements, mobility of the production process, long running, large number of 
activities to be led and coordinated, complexity of the production process, 
complexity of the contractual relations between the many parties involved - 
with often divergent interests - are all arguments in support of the above 
mentioned.  
 
We call risk the uncertainty associated to any result. Uncertainty may refer 
to the probability of occurrence of an event or to the influence, the effect of 
an event if it occurs. The risk occurs when:  
• an event may occur, but its result is uncertain; 
• the effect of an event is known, but the event occurrence is uncertain; 
• both the event and its effect are uncertain. 
Risk in the construction activity also includes these elements, referring to 
the probability of the contract breach in terms of performance (failure of 
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quality standards required by the Specifications), program (failure of 
implementation time) and cost (budget overrun).  
 
Network charts are used as programming tools in the construction field. 
Every element of such structures can be used as an element of potential risk. 
As the structure is more significant, more realistic, the more significant will 
be the risk considered. An element of the project, noted (a) may be 
considered an element of risk if the following two conditions are 
simultaneously met: 
 

0 < P(a) < 1 (1) 
 

L(a) = 0 (2) 
 

where: P(a) = probability that an event (a) occurs 
 E(a) = the effect of the event (a) on the project  
 L(a) = monetary assessment of  E(a) 
 
Risk management is a cyclical process, with several distinct phases: risk 
identification, risk analysis and response to risk. 
 

PHASES ACTIONS  
 

RISK 
IDENTIFICATION  

- Risk identification  
- Significant risk identification  
- Elimination of risks 

 
RISK ANALYSIS  

- Detailed assessment of 
significant risks 

- Strong estimation of result 
- Strong estimation of the 

probability  
- Expected value setting  

 
RESPONSE TO 

RISK  

- Reduction of risk  
- Elimination of risks  
- Assignment of risks 

Figure 1. Genesis ,of a risk analysis and response to risk 
Source: Toma, M., Mărgărit, N., 2002 
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2. Risk analysis  
 
 
The phase of risk analysis takes into account the risks identified in the first 
phase moving on to a thorough quantification. For risk analysis we use 
various mathematical tools, ranging from the probabilistic analysis to the 
Monte Carlo analysis. The choice of mathematical instruments must be 
made according to the needs analysis and must take into account the 
accuracy of the available data.  
 
The simplest method of risk quantification of is that of the expected value 
(VA), which is calculated as the product between probabilities of occurrence 
of certain events and their effects: 
 
VA(a) = P(a) x E(a) (3) 
 
where: VA(a) = the expected value of the event(a) 
 P(a) = probability of the event’s occurrence (a) 
 E(a) = effect of the event’s occurrence (a) 
 
Given that the probability estimation is a process with a high degree of 
subjectivity, the results of the expected value method, are usually used as 
input data for analysis.  
 
A method of quantifying risk is the method of standard deviation referring 
to establishing the level of risk associated to a specific execution time of the 
project, proposed by the beneficiary or estimated by the contractor. 
   
Simulation constitute an advanced method of risk quantification. 
Simulation uses a model of a given system in order to analyze the system 
performance or behavior. For construction projects, the most commonly 
used method is Monte Carlo simulation of the program implementation and 
of the costs associated to the activities. This technique simulates the project 
by a large number of times providing a statistical distribution of the results 
calculated as can be seen in the chart presented: 
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Days after the project start 
Results of Monte Carlo simulation of the project execution   
 
This curve (S) shows cumulated probabilities of the project realization in a 
given time. For instance, there is a 50% probability that the project be 
completed in 145 days. The project end data on the left presents higher risks 
than those in the right of the chart. 
 
Decision trees are tools describing the key interaction between decisions 
and random events, as perceived by decision makers. The tree branches 
stand for  either decision or random / uncertain results. 
• Expected value  (VA) of an effect = Effect x Effect occurrence 
probability  
• Expected value  of a decision  = sum of all expected effects resulting 
from that decision 
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The risks the builder assumes are usually formalized by a contract with the 
investor (the developer) that includes:  
 
§ price-offer, which includes the entrepreneur compensation for the 

identified and assessed risks;  
§ contractual clauses, stipulating bonuses granting by reducing the 

execution time or clauses of penalty for potential delays.  
 
 

He also shares the risk by the contracts he concludes with subcontractors.  
In most cases, he can transfer the risks of material and equipment to the 
providers, through the guarantees they provide. 

 
 

CONCLUSIONS  
 

A formalized process of risk management will give positive results only if 
the project takes into account all of its aspects. Performance in risk 
management is given by the quality of the managers and of the staff 
involved and by the weakest link. The project manager should make sure 
that the team performing risk management is a competent one and that the 
team has found a middle way between excessive technique of the process 
and action based on intuition. 
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