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Quantum computing is growing a lot in 

recent years as it is expected to be able to 

solve problems for which classical 

computing needs too much time or is not 

able to solve.  

However, this technology is energy-intensive, 

so if we want to use it to solve highly 

complex problems, it is essential to 

implement energy-efficient solutions. This 

preliminary study examines correlations 

between energy consumption and the 

success rate of quantum circuits with 

respect to some static measures of quantum 

code. Moreover, we have studied the 

correlation for 4 IBM quantum computers. 

The measures used, proposed by [1] are: 

M2.2: Lines of Code, M3.3; Number of 

operations, M3.5: Percentage of operations 

that increase the cyclomatic complexity, 

HM1.1: Number of used qubits and HM6.1: 

Quantum cyclomatic complexity; that have 

been applied to five algorithms. 

The energy consumption and success rate 

are taken from a previous study developed 

by the authors [2]. 

The results (Figures 1 and 2) indicate that 

there exist significant moderate to high 

correlations between the energy 

consumption and the total number of 

operations, the number of qubits used and 

the quantum cyclomatic complexity of the 

algorithm. We can also observe that there 

are negative high correlations between the 

success rate and the number of lines of 

code, operations and qubits employed. 

These findings underscore the importance of 

efficiently managing complexity and size to 

decrease the energy consumption of 

quantum circuits. 
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Figure 1: Energy consumption correlations to the 

static measures for all quantum algorithms. 
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Figure 2: Success rate correlations to the static 

measures for all quantum algorithms. 

 


