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Productivity =
𝑂𝑢𝑡𝑝𝑢𝑡

𝐼𝑛𝑝𝑢𝑡
 

 

Labour Productivity =
𝑈𝑛𝑖𝑡𝑠 𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑

𝐿𝑎𝑏𝑜𝑢𝑟 ℎ𝑜𝑢𝑟𝑠 𝑢𝑠𝑒𝑑
 

   
 

Multifactor Productivity =
𝑂𝑢𝑡𝑝𝑢𝑡

𝐿𝑎𝑏𝑜𝑢𝑟 + 𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙 + 𝐸𝑛𝑒𝑟𝑔𝑦 + 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 + 𝑀𝑖𝑠𝑐𝑒𝑙𝑙𝑎𝑛𝑒𝑜𝑢𝑠
 

 
 

 

Rs =Reliability of system   

Ri =Reliability of component i      

Pi =Probability that component i works   

i= 1, 2, 3, …, n 

    

 

FR(%) =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑎𝑖𝑙𝑢𝑟𝑒𝑠

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑢𝑛𝑖𝑡𝑠 𝑡𝑒𝑠𝑡𝑒𝑑(𝑢𝑠𝑒𝑑)
× 100% 

 

FR(𝑁) =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑎𝑖𝑙𝑢𝑟𝑒𝑠

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑢𝑛𝑖𝑡 ℎ𝑜𝑢𝑟𝑠 𝑜𝑓 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑡𝑖𝑚𝑒  
 

 

𝑀𝑇𝐵𝐹 =
1

FR(𝑁)  
 

 

 

Cycle Time =
𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑡𝑖𝑚𝑒 𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑝𝑒𝑟 𝑑𝑎𝑦

𝑈𝑛𝑖𝑡𝑠 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑝𝑒𝑟 𝑑𝑎𝑦
 

 
 

Takt Time =
𝑇𝑜𝑡𝑎𝑙 𝑤𝑜𝑟𝑘 𝑡𝑖𝑚𝑒 𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒

𝑈𝑛𝑖𝑡𝑠 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 
 

 

 

Number of workers (operators) required =
𝑇𝑜𝑡𝑎𝑙 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑝𝑛 𝑡𝑖𝑚𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑

𝑇𝑎𝑘𝑡 𝑡𝑖𝑚𝑒
 

 

 

Efficiency =
∑ 𝑇𝑎𝑠𝑘 𝑡𝑖𝑚𝑒𝑠

(𝐴𝑐𝑡𝑢𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑜𝑟𝑘 𝑠𝑡𝑎𝑡𝑖𝑜𝑛𝑠) × (𝐿𝑎𝑟𝑔𝑒𝑠𝑡 𝑎𝑠𝑠𝑖𝑔𝑛𝑒𝑑 𝑐𝑦𝑐𝑙𝑒 𝑡𝑖𝑚𝑒)
 

 

Series System:      𝑅𝑠 =  𝑅1 ×  𝑅2 × 𝑅3 × … ×  𝑅𝑛 

Parallel System:    𝑅𝑠 =  𝑃1 + (1 − 𝑃1) × 𝑃2 

 

 


