
Table 1:  

Productivity-based Extended-FTE (using per hour beedi rolled) calculated for beedi rollers of a district of coastal Karnataka, A cross-sectional study, 

2022-23. 

 

  

Beedi rollers 1 2 3 4 5 6 7 8 9 10 Average 

Hours worked per day 7 7 7 4 5 6 8 4 4 6 5.8 

Beedi rolled per hour 112.2 81.6 30.6 71.4 42.8 142.9 107.1 53.6 35.7 47.6 72.5 

FTE 1.22 0.87 0.34 0.45 0.34 1.25 1.33 0.31 0.20 0.44 0.67 

FTE index Overload Underload Underload Underload Underload Overload Overload Underload Underload Underload Underload 



Table 2:  

Productivity-based Extended-FTE (using per day beedi rolled) calculated for beedi rollers of a district of coastal Karnataka, A cross-sectional study, 

2022-23. 

Beedi rollers 1 2 3 4 5 6 7 8 9 10 Average 

Hours worked per day 7 7 7 4 5 6 8 4 4 6 5.8 

Beedi rolled per hour 112.24 81.63 30.61 71.42 42.85 142.85 107.14 53.57 35.71 47.61 72.56 

FTE 0.97 0.69 0.27 0.36 0.27 1.00 1.06 0.25 0.16 0.35 0.54 

FTE index Normal Underload Underload Underload Underload Normal Overload Underload Underload Underload Underload 

 

  



Table 3:  

Workload-based Extended FTE (using weekly workload data) calculated for beedi rollers of a district of coastal Karnataka, A cross-sectional 

study, 2022-23. 

Beedi rollers 1 2 3 4 5 6 7 8 9 10 Average 

Hours worked per day 7 7 7 4 5 6 8 4 4 6 5.8 

Number of days worked per week 7 7 7 7 7 7 7 7 7 7 7 

FTE 1.02 1.02 1.02 0.58 0.72 0.87 1.16 0.58 0.58 0.87 1.03 

FTE index Normal Normal Normal Underload Underload Underload Overload Underload Underload Underload Normal 

 

  



Table 4:  

Workload-based Extended FTE (using annual workload data) calculated for beedi rollers of a district of coastal Karnataka, A cross-

sectional study, 2022-23. 

Beedi rollers 1 2 3 4 5 6 7 8 9 10 Average 

Hours worked per day 7 7 7 4 5 6 8 4 4 6 5.8 

Effective working day 357 350 365 363 365 335 358 335 335 358 357 

FTE 1.08 1.06 1.11 0.63 0.79 0.87 1.24 0.58 0.58 0.93 0.88 

FTE index Overload Overload Overload Underload Underload Underload Overload Underload Underload Underload Underload 

 

  



Table 5:  

Forecast-based calculation using per day beedi rolled from pilot data of a district of coastal Karnataka, A cross-sectional study, 2022-23. 

 

 

 

Government norms 1 2 3 4 5 6 7 8 9 10 

Beedi rolled per year 1.14393E+12 1.14E+12 1.14E+12 1.14E+12 1.14E+12 1.14E+12 1.14E+12 1.14E+12 1.14E+12 1.14E+12 1.14E+12 

Number of working days 365 365 365 365 365 365 365 365 365 365 365 

Effective working days 287 359 365 365 363 365 335 365 335 335 358 

Number of beedi rolled per day 800 785.7143 564.2857 214.2857 285.7143 214.2857 842.8571 857.1429 214.2857 142.8571 285.7143 

Beedi rollers required to roll 1 

trillion beedis 

4982294 4055479 5554044 14625649 11029673 14625649 4051375 3656412 15935409 23903113 11183719 

 

 



Figure 1 

Method 1 A: Productivity-based Extended FTE formulae using per hour beedi rolled by beedi rollers of a district of coastal Karnataka, 

A cross-sectional study, 2022-23. 

 

𝑬𝒙𝒕𝒆𝒏𝒅𝒆𝒅 𝑭𝑻𝑬 𝒑𝒆𝒓 𝒚𝒆𝒂𝒓

=  
(𝑩𝒆𝒆𝒅𝒊 𝒓𝒐𝒍𝒍𝒆𝒅 𝒑𝒆𝒓 𝒉𝒐𝒖𝒓 ∗  𝑯𝒐𝒖𝒓𝒔 𝒘𝒐𝒓𝒌𝒆𝒅 𝒑𝒆𝒓 𝒅𝒂𝒚 ) ∗ 𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝒘𝒐𝒓𝒌𝒊𝒏𝒈 𝒅𝒂𝒚𝒔 𝒊𝒏 𝒂 𝒚𝒆𝒂𝒓

{𝑨𝒗𝒆𝒓𝒂𝒈𝒆 𝒃𝒆𝒆𝒅𝒊 𝒓𝒐𝒍𝒍𝒆𝒅 𝒑𝒆𝒓 𝒅𝒂𝒚 ∗ [(𝑵𝒐 𝒐𝒇 𝒅𝒂𝒚𝒔 𝒊𝒏 𝒂 𝒚𝒆𝒂𝒓 − 𝑵𝒐 𝒐𝒇 𝒔𝒖𝒏𝒅𝒂𝒚𝒔 𝒊𝒏  𝒂 𝒚𝒆𝒂𝒓) −
(𝑵𝒐 𝒐𝒇 𝒈𝒐𝒗𝒆𝒓𝒏𝒎𝒆𝒏𝒕 𝒉𝒐𝒍𝒊𝒅𝒂𝒚 +  𝑪𝒂𝒍𝒆𝒏𝒅𝒂𝒓 𝒚𝒆𝒂𝒓 𝒍𝒆𝒂𝒗𝒆 𝒘𝒊𝒕𝒉 𝒘𝒂𝒈𝒆𝒔)]}

 

➢ Beedi rolled per hour =  
Beedi rolled in a week

Number of days employed in a week∗ Hours worked per day
 

➢ Effective working days in a year = (No of days in a year- off days – stand by days) 

▪ Off days = health issues + festivals or function + [(Weekly off) * 52] 

▪ Weekly off was calculated as number of days in a week subtracted by the number of days employed 

in a week 

▪ Standby days were counted as days when there was lack of raw materials 

➢ Pilot Data: Beedi rolled per hour, Hours worked per day, Beedi rolled in a week, Number of days employed 

in a week 

▪ Standard Conditions:  

▪ Average beedi rolled per day.10   

▪ Number of Sundays in a year 

▪ Number of government holiday in a year 

▪ Calendar year leave = Number of days allowed to take leave with wages in a year. 10 



Method 1A: Extended FTE calculated based on individual beedi rollers productivity (using per hour beedi rolled data from pilot study) 

Parameter used in Numerator (Beedi Rolled Per Year According to 

Pilot Data) 

• 𝐵𝑒𝑒𝑑𝑖𝑟𝑜𝑙𝑙𝑒𝑑 𝑝𝑒𝑟 ℎ𝑜𝑢𝑟 =  
6000 

7∗8
= 107.1429  

• 𝐵𝑒𝑒𝑑𝑖 𝑟𝑜𝑙𝑙𝑒𝑑 𝑖𝑛 𝑎 𝑤𝑒𝑒𝑘 = 6000 

• 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 = 7 

• 𝐻𝑜𝑢𝑟𝑠 𝑤𝑜𝑟𝑘𝑒𝑑𝑝𝑒𝑟 𝑑𝑎𝑦 = 8 

• 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 = 365  

• 𝑂𝑓𝑓𝑠 𝑑𝑎𝑦𝑠 = ℎ𝑒𝑎𝑙𝑡ℎ 𝑖𝑠𝑠𝑢𝑒𝑠 + 𝑓𝑒𝑠𝑡𝑖𝑣𝑎𝑙𝑠 𝑜𝑟 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 +

[(𝑊𝑒𝑒𝑘𝑙𝑦 𝑜𝑓𝑓) ∗ 52] = 0 

• 𝑊𝑒𝑒𝑘𝑙𝑦 𝑜𝑓𝑓 = 𝑁𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑤𝑒𝑒𝑘 −

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑒𝑚𝑝𝑜𝑙𝑦𝑒𝑑 𝑖𝑛 𝑎 𝑤𝑒𝑒𝑘 = 7 − 7 = 0  

• 𝑊𝑒𝑒𝑘𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟 = 52 

• 𝑂𝑓𝑓𝑠 𝑑𝑎𝑦𝑠 (𝑠𝑢𝑛𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟) = 0 

• 𝑆𝑡𝑎𝑛𝑑𝑏𝑦 𝑑𝑎𝑦 𝑙𝑎𝑐𝑘 𝑜𝑓 𝑟𝑎𝑤 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙𝑠 = 7 

Parameter used in Denominator (Beedi Rolled Per Year 

According to previous literature and Government Norms) 

• 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑏𝑒𝑒𝑑𝑖𝑠 𝑟𝑜𝑙𝑙𝑒𝑑 𝑖𝑛 𝑎 𝑑𝑎𝑦 = 500 − 1000 

beedi 

• 𝐻𝑜𝑢𝑟𝑠 𝑤𝑜𝑟𝑘𝑒𝑑 𝑝𝑒𝑟 𝑑𝑎𝑦 = 8 

• 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑏𝑒𝑒𝑑𝑖 𝑟𝑜𝑙𝑙𝑒𝑑 𝑝𝑒𝑟 ℎ𝑜𝑢𝑟 =  100  

• 𝑁𝑜 𝑜𝑓 𝑠𝑢𝑛𝑑𝑎𝑦𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑦𝑒𝑎𝑟 = 52 

• 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟 = 365  

• 𝑂𝑓𝑓𝑠 𝑑𝑎𝑦𝑠 (𝑠𝑢𝑛𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟) = 52 

• 𝐺𝑜𝑣𝑒𝑟𝑛𝑚𝑒𝑛𝑡 ℎ𝑜𝑙𝑖𝑑𝑎𝑦 = 14  

• 𝐶𝑎𝑙𝑒𝑛𝑑𝑎𝑟 𝑦𝑒𝑎𝑟 𝑙𝑒𝑎𝑣𝑒 𝑤𝑖𝑡ℎ 𝑤𝑎𝑔𝑒𝑠 = 12 

𝐸𝑥𝑡𝑒𝑛𝑑𝑒𝑑 𝐹𝑇𝐸 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟 =  
( 8 ∗  107.1429) ∗ (365 − 0 − 7)

(1000) ∗ [(365 − 52) − (12 +  14)]  
 

 

𝐸𝑥𝑡𝑒𝑛𝑑𝑒𝑑 𝐹𝑇𝐸 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟 =  
( 857.1432) ∗ (358)

(1000) ∗ [287]  
 

 

 

𝐸𝑥𝑡𝑒𝑛𝑑𝑒𝑑 𝐹𝑇𝐸 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟 =
306857.27

28700
= 1.07 

 

 



Figure 2: 

Method 1 B: Productivity-based Extended FTE formulae using per day beedi rolled by beedi rollers of a district of coastal Karnataka, 

A cross-sectional study, 2022-23. 

𝑬𝒙𝒕𝒆𝒏𝒅𝒆𝒅 𝑭𝑻𝑬 𝒑𝒆𝒓 𝒚𝒆𝒂𝒓

=  
(𝑩𝒆𝒆𝒅𝒊 𝒓𝒐𝒍𝒍𝒆𝒅 𝒑𝒆𝒓 𝒉𝒐𝒖𝒓 ∗  𝑯𝒐𝒖𝒓𝒔 𝒘𝒐𝒓𝒌𝒆𝒅 𝒑𝒆𝒓 𝒅𝒂𝒚 ) ∗ 𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝒘𝒐𝒓𝒌𝒊𝒏𝒈 𝒅𝒂𝒚𝒔 𝒊𝒏 𝒂 𝒚𝒆𝒂𝒓

{𝑨𝒗𝒆𝒓𝒂𝒈𝒆 𝒃𝒆𝒆𝒅𝒊 𝒓𝒐𝒍𝒍𝒆𝒅 𝒑𝒆𝒓 𝒅𝒂𝒚 ∗ [(𝑵𝒐 𝒐𝒇 𝒅𝒂𝒚𝒔 𝒊𝒏 𝒂 𝒚𝒆𝒂𝒓 − 𝑵𝒐 𝒐𝒇 𝒔𝒖𝒏𝒅𝒂𝒚𝒔 𝒊𝒏  𝒂 𝒚𝒆𝒂𝒓) −
(𝑵𝒐 𝒐𝒇 𝒈𝒐𝒗𝒆𝒓𝒏𝒎𝒆𝒏𝒕 𝒉𝒐𝒍𝒊𝒅𝒂𝒚 +  𝑪𝒂𝒍𝒆𝒏𝒅𝒂𝒓 𝒚𝒆𝒂𝒓 𝒍𝒆𝒂𝒗𝒆 𝒘𝒊𝒕𝒉 𝒘𝒂𝒈𝒆𝒔)]}

 

➢ Beedi rolled per hour =  
Beedi rolled in a week

Number of days employed in a week∗ Hours worked per day
 

➢ Effective working days in a year = (No of days in a year- off days – stand by days) 

▪ Off days = health issues + festivals or function + [(Weekly off) * 52] 

▪ Weekly off was calculated as number of days in a week subtracted by the number of days employed 

in a week 

▪ Standby days were counted as days when there was lack of raw materials 

➢ Pilot Data: Beedi rolled per hour, Hours worked per day, Beedi rolled in a week, Number of days employed 

in a week 

▪ Standard Conditions:  

▪ Average beedi rolled per day.10   

▪ Number of Sundays in a year 

▪ Number of government holiday in a year 

▪ Calendar year leave = Number of days allowed to take leave with wages in a year. 10 

 



Method 1B: Extended FTE calculated based on individual beedi rollers productivity (using per day beedi rolled data from pilot study) 

Parameter used in Numerator (Beedi Rolled Per Year According to 

Pilot Data) 

• 𝐵𝑒𝑒𝑑𝑖𝑟𝑜𝑙𝑙𝑒𝑑 𝑝𝑒𝑟 ℎ𝑜𝑢𝑟 =  
6000 

7∗8
= 107.1429  

• 𝐵𝑒𝑒𝑑𝑖 𝑟𝑜𝑙𝑙𝑒𝑑 𝑖𝑛 𝑎 𝑤𝑒𝑒𝑘 = 6000 

• 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 = 7 

• 𝐻𝑜𝑢𝑟𝑠 𝑤𝑜𝑟𝑘𝑒𝑑𝑝𝑒𝑟 𝑑𝑎𝑦 = 8 

• 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 = 365  

• 𝑂𝑓𝑓𝑠 𝑑𝑎𝑦𝑠 = ℎ𝑒𝑎𝑙𝑡ℎ 𝑖𝑠𝑠𝑢𝑒𝑠 + 𝑓𝑒𝑠𝑡𝑖𝑣𝑎𝑙𝑠 𝑜𝑟 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 +

[(𝑊𝑒𝑒𝑘𝑙𝑦 𝑜𝑓𝑓) ∗ 52] = 0 

• 𝑊𝑒𝑒𝑘𝑙𝑦 𝑜𝑓𝑓 = 𝑁𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑤𝑒𝑒𝑘 −

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑒𝑚𝑝𝑜𝑙𝑦𝑒𝑑 𝑖𝑛 𝑎 𝑤𝑒𝑒𝑘 = 7 − 7 = 0  

• 𝑊𝑒𝑒𝑘𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟 = 52 

• 𝑂𝑓𝑓𝑠 𝑑𝑎𝑦𝑠 (𝑠𝑢𝑛𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟) = 0 

• 𝑆𝑡𝑎𝑛𝑑𝑏𝑦 𝑑𝑎𝑦 𝑙𝑎𝑐𝑘 𝑜𝑓 𝑟𝑎𝑤 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙𝑠 = 7 

Parameter used in Denominator (Beedi Rolled Per Year 

According to previous literature and Government Norms) 

• 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑏𝑒𝑒𝑑𝑖𝑠 𝑟𝑜𝑙𝑙𝑒𝑑 𝑖𝑛 𝑎 𝑑𝑎𝑦 = 500 − 1000 

beedi 

• 𝐻𝑜𝑢𝑟𝑠 𝑤𝑜𝑟𝑘𝑒𝑑 𝑝𝑒𝑟 𝑑𝑎𝑦 = 8 

• 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑏𝑒𝑒𝑑𝑖 𝑟𝑜𝑙𝑙𝑒𝑑 𝑝𝑒𝑟 ℎ𝑜𝑢𝑟 =  100  

• 𝑁𝑜 𝑜𝑓 𝑠𝑢𝑛𝑑𝑎𝑦𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑦𝑒𝑎𝑟 = 52 

• 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟 = 365  

• 𝑂𝑓𝑓𝑠 𝑑𝑎𝑦𝑠 (𝑠𝑢𝑛𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟) = 52 

• 𝐺𝑜𝑣𝑒𝑟𝑛𝑚𝑒𝑛𝑡 ℎ𝑜𝑙𝑖𝑑𝑎𝑦 = 14  

• 𝐶𝑎𝑙𝑒𝑛𝑑𝑎𝑟 𝑦𝑒𝑎𝑟 𝑙𝑒𝑎𝑣𝑒 𝑤𝑖𝑡ℎ 𝑤𝑎𝑔𝑒𝑠 = 12 

𝐸𝑥𝑡𝑒𝑛𝑑𝑒𝑑 𝐹𝑇𝐸 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟 =  
( 8 ∗  107.1429) ∗ (365 − 0 − 7)

(1000) ∗ [(365 − 52) − (12 +  14)]  
 

 

𝐸𝑥𝑡𝑒𝑛𝑑𝑒𝑑 𝐹𝑇𝐸 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟 =  
( 857.1432) ∗ (358)

(1000) ∗ [287]  
 

 

 

𝐸𝑥𝑡𝑒𝑛𝑑𝑒𝑑 𝐹𝑇𝐸 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟 =
306857.27

28700
= 1.07 

 

 



Figure 3: 

Method 2 A: Workload based Extended FTE formulae using weekly workload of beedi rollers in a district of coastal Karnataka, A 

cross-sectional study, 2022-23. 

 

𝑬𝒙𝒕𝒆𝒏𝒅𝒆𝒅 𝑭𝑻𝑬 𝒑𝒆𝒓 𝒘𝒆𝒆𝒌 =  
(𝑯𝒐𝒖𝒓𝒔 𝒘𝒐𝒓𝒌𝒆𝒅 𝒑𝒆𝒓 𝒅𝒂𝒚 ∗ 𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒅𝒂𝒚𝒔 𝒆𝒎𝒑𝒍𝒐𝒚𝒆𝒅 𝒊𝒏 𝒂 𝒘𝒆𝒆𝒌)

𝑺𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒉𝒐𝒖𝒓𝒔 𝒐𝒇 𝒘𝒐𝒓𝒌 𝒑𝒆𝒓 𝒅𝒂𝒚 ∗ 𝑺𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒘𝒐𝒓𝒌𝒊𝒏𝒈 𝒅𝒂𝒚𝒔 𝒊𝒏 𝒂 𝒘𝒆𝒆𝒌
 

➢ Pilot Data: Hours worked per day, Number of days employed in a week 

➢ Standard Conditions:  

▪ Standard Hours worked per day = 8 

▪ Expected number of working days in a week 

 

Method 2 A: Extended FTE calculated based on individual beedi rollers working days in a given week, data from pilot study)  

 

Parameter used in Numerator (Beedi Rolled Per Year According to 

Pilot Data) 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 = 7 

• 𝐻𝑜𝑢𝑟𝑠 𝑤𝑜𝑟𝑘𝑒𝑑𝑝𝑒𝑟 𝑑𝑎𝑦 = 8 

 

Parameter used in Denominator (Beedi Rolled Per Year 

According to Government Norms) 

• Standard 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 = 6 

• Standard 𝐻𝑜𝑢𝑟𝑠 𝑤𝑜𝑟𝑘𝑒𝑑 𝑝𝑒𝑟 𝑑𝑎𝑦 = 8 

 

 

𝐸𝑥𝑡𝑒𝑛𝑑𝑒𝑑 𝐹𝑇𝐸 𝑝𝑒𝑟 𝑤𝑒𝑒𝑘 =  
( 8 ∗  7)

(8 ∗ 6)
 

 

 

 

𝐸𝑥𝑡𝑒𝑛𝑑𝑒𝑑 𝐹𝑇𝐸 𝑝𝑒𝑟 𝑤𝑒𝑒𝑘 =
56

48
= 1.17 

 

 



Figure 4: 

Method 2 B: Workload-based Extended FTE formulae calculated according to the annual workload of beedi rollers in a district of 

coastal Karnataka, A cross-sectional study, 2022-23. 

 

𝑬𝒙𝒕𝒆𝒏𝒅𝒆𝒅 𝑭𝑻𝑬 𝒑𝒆𝒓 𝒚𝒆𝒂𝒓 =  
(𝑯𝒐𝒖𝒓𝒔 𝒘𝒐𝒓𝒌𝒆𝒅 𝒑𝒆𝒓 𝒅𝒂𝒚 ∗ 𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝒘𝒐𝒓𝒌𝒊𝒏𝒈 𝒅𝒂𝒚𝒔 𝒑𝒆𝒓 𝒚𝒆𝒂𝒓)

𝑺𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒘𝒐𝒓𝒌𝒊𝒏𝒈 𝒉𝒐𝒖𝒓𝒔 ∗ 𝑬𝒙𝒑𝒆𝒄𝒕𝒆𝒅 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒘𝒐𝒓𝒌𝒊𝒏𝒈 𝒅𝒂𝒚𝒔 𝒊𝒏 𝒂 𝒚𝒆𝒂𝒓
 

 

➢ Effective working days in a year = (No of days in a year-off days-stand by days) 

o Off days = health issues + festivals or function + [(Weekly off) *52] 

o Weekly off was calculated as number of days in a week subtracted by the number of days employed 

in a week 

o Standby days were counted as days when there was lack of raw materials 

 

➢ 
𝑬𝒙𝒑𝒆𝒄𝒕𝒆𝒅 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒘𝒐𝒓𝒌𝒊𝒏𝒈 𝒅𝒂𝒚𝒔 𝒊𝒏 𝒂 𝒚𝒆𝒂𝒓 =  (𝑵𝒐 𝒐𝒇 𝒅𝒂𝒚𝒔 𝒊𝒏 𝒂 𝒚𝒆𝒂𝒓 − 𝑵𝒐 𝒐𝒇 𝒔𝒖𝒏𝒅𝒂𝒚𝒔 𝒊𝒏  𝒂 𝒚𝒆𝒂𝒓) −

(𝑵𝒐 𝒐𝒇 𝒈𝒐𝒗𝒆𝒓𝒏𝒎𝒆𝒏𝒕 𝒉𝒐𝒍𝒊𝒅𝒂𝒚 +  𝑪𝒂𝒍𝒆𝒏𝒅𝒂𝒓 𝒚𝒆𝒂𝒓 𝒍𝒆𝒂𝒗𝒆 𝒘𝒊𝒕𝒉 𝒘𝒂𝒈𝒆𝒔)]}
 

 

➢ Pilot Data: Hours worked per day, Effective working days in a year 

➢ Standard Conditions:  

▪ Standard working hours 

▪ Expected number of working days in a year 

 

 

 



Method 2B: Extended FTE calculated according to annual workload of beedi rollers in a district of coastal Karnataka, A cross-

sectional study, 2022-23. 

 

Parameter used in Numerator (Beedi Rolled Per Year According to 

Pilot Data) 

• 𝐻𝑜𝑢𝑟𝑠 𝑤𝑜𝑟𝑘𝑒𝑑𝑝𝑒𝑟 𝑑𝑎𝑦 = 8 

• 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 = 365  

• 𝑂𝑓𝑓𝑠 𝑑𝑎𝑦𝑠 = ℎ𝑒𝑎𝑙𝑡ℎ 𝑖𝑠𝑠𝑢𝑒𝑠 + 𝑓𝑒𝑠𝑡𝑖𝑣𝑎𝑙𝑠 𝑜𝑟 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 +

[(𝑊𝑒𝑒𝑘𝑙𝑦 𝑜𝑓𝑓) ∗ 52] = 0 

• 𝑊𝑒𝑒𝑘𝑙𝑦 𝑜𝑓𝑓 = 𝑁𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑤𝑒𝑒𝑘 −

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑒𝑚𝑝𝑜𝑙𝑦𝑒𝑑 𝑖𝑛 𝑎 𝑤𝑒𝑒𝑘 = 7 − 7 = 0  

• 𝑊𝑒𝑒𝑘𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟 = 52 

• 𝑂𝑓𝑓 𝑑𝑎𝑦𝑠 (𝑠𝑢𝑛𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟) = 0 

• 𝑆𝑡𝑎𝑛𝑑𝑏𝑦 𝑑𝑎𝑦 𝑙𝑎𝑐𝑘 𝑜𝑓 𝑟𝑎𝑤 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙𝑠 = 7 

Parameter used in Denominator (Beedi Rolled Per Year 

According to Government Norms) 

• 𝐻𝑜𝑢𝑟𝑠 𝑤𝑜𝑟𝑘𝑒𝑑 𝑝𝑒𝑟 𝑑𝑎𝑦 = 8 

• 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑏𝑒𝑒𝑑𝑖 𝑟𝑜𝑙𝑙𝑒𝑑 𝑝𝑒𝑟 ℎ𝑜𝑢𝑟 =  100  

• 𝑁𝑜 𝑜𝑓 𝑠𝑢𝑛𝑑𝑎𝑦𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑦𝑒𝑎𝑟 = 52 

• 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟 = 365  

• 𝑂𝑓𝑓𝑠 𝑑𝑎𝑦𝑠 (𝑠𝑢𝑛𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟) = 52 

• 𝐺𝑜𝑣𝑒𝑟𝑛𝑚𝑒𝑛𝑡 ℎ𝑜𝑙𝑖𝑑𝑎𝑦 = 14  

• 𝐶𝑎𝑙𝑒𝑛𝑑𝑎𝑟 𝑦𝑒𝑎𝑟 𝑙𝑒𝑎𝑣𝑒 𝑤𝑖𝑡ℎ 𝑤𝑎𝑔𝑒𝑠 = 12 

 

𝐸𝑥𝑡𝑒𝑛𝑑𝑒𝑑 𝐹𝑇𝐸 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟 =  
( 8 ) ∗ (365 − 0 − 7)

(8) ∗ [(365 − 52) − (12 +  14)]  
 

 

𝐸𝑥𝑡𝑒𝑛𝑑𝑒𝑑 𝐹𝑇𝐸 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟 =  
( 8) ∗ (358)

(8 ) ∗ [287]  
 

 

 

 

𝐸𝑥𝑡𝑒𝑛𝑑𝑒𝑑 𝐹𝑇𝐸 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟 =
2864

2289
= 1.25 

 

 

 



Figure 5: 

Method 3: Forecast-based Extended FTE formulae to estimate actual beedi rollers required in a district of coastal Karnataka, A cross-

sectional study, 2022-23. 

𝑨𝒄𝒕𝒖𝒂𝒍 𝑩𝒆𝒆𝒅𝒊 𝒓𝒐𝒍𝒍𝒆𝒓𝒔 𝒓𝒆𝒒𝒖𝒊𝒓𝒆𝒅 =  
𝑨𝒏𝒏𝒖𝒂𝒍 𝒃𝒆𝒆𝒅𝒊𝒔 𝒓𝒐𝒍𝒍𝒆𝒅 𝒊𝒏 𝒊𝒏𝒅𝒊𝒂

(𝑩𝒆𝒆𝒅𝒊 𝒓𝒐𝒍𝒍𝒆𝒅 𝒑𝒆𝒓 𝒉𝒐𝒖𝒓 ∗  𝑯𝒐𝒖𝒓𝒔 𝒘𝒐𝒓𝒌𝒆𝒅 𝒑𝒆𝒓 𝒅𝒂𝒚 ) ∗ 𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝒘𝒐𝒓𝒌𝒊𝒏𝒈 𝒅𝒂𝒚𝒔 𝒊𝒏 𝒂 𝒚𝒆𝒂𝒓
 

 

➢ 𝐴𝑛𝑛𝑢𝑎𝑙 𝑏𝑒𝑒𝑑𝑖 𝑟𝑜𝑙𝑙𝑒𝑑 𝑖𝑛 𝑖𝑛𝑑𝑖𝑎 = {[(𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑏𝑒𝑒𝑑𝑖 𝑟𝑜𝑙𝑙𝑒𝑑 𝑝𝑒𝑟 ℎ𝑜𝑢𝑟 ∗  𝐻𝑜𝑢𝑟𝑠 𝑤𝑜𝑟𝑘𝑒𝑑 𝑝𝑒𝑟 𝑑𝑎𝑦) ∗
(𝑁𝑜 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟 − (𝑤𝑒𝑒𝑘𝑙𝑦 𝑜𝑓𝑓) ∗ 52 − 𝐺𝑜𝑣𝑒𝑟𝑚𝑒𝑛𝑡 𝑙𝑒𝑎𝑣𝑒𝑠 − 𝐶𝑎𝑠𝑢𝑎𝑙 𝑙𝑒𝑎𝑣𝑒)] ∗

 Registered  𝑏𝑒𝑒𝑑𝑖 𝑟𝑜𝑙𝑙𝑒𝑟𝑠 𝑖𝑛 𝑖𝑛𝑑𝑖𝑎} 

  * This gives the number of beedi rolled annually if the registered beedi rollers work according to the government norms. 

                      

➢ 𝐵𝑒𝑒𝑑𝑖 𝑟𝑜𝑙𝑙𝑒𝑑 𝑝𝑒𝑟 ℎ𝑜𝑢𝑟 =  
𝐵𝑒𝑒𝑑𝑖 𝑟𝑜𝑙𝑙𝑒𝑑 𝑖𝑛 𝑎 𝑤𝑒𝑒𝑘

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑒𝑚𝑝𝑜𝑙𝑦𝑒𝑑 𝑖𝑛 𝑎 𝑤𝑒𝑒𝑘∗ 𝐻𝑜𝑢𝑟𝑠 𝑤𝑜𝑟𝑘𝑒𝑑 𝑝𝑒𝑟 𝑑𝑎𝑦
 

➢ Pilot data:  

𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑤𝑜𝑟𝑘𝑖𝑛𝑔 𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟 = (𝑁𝑜 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟 − 𝑜𝑓𝑓 𝑑𝑎𝑦𝑠) 

𝑂𝑓𝑓 𝑑𝑎𝑦𝑠 = ℎ𝑒𝑎𝑙𝑡ℎ 𝑖𝑠𝑠𝑢𝑒𝑠 + 𝑓𝑒𝑠𝑡𝑖𝑣𝑎𝑙𝑠 𝑜𝑟 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 + [(𝑊𝑒𝑒𝑘𝑙𝑦 𝑜𝑓𝑓) ∗ 52] 

 𝑊𝑒𝑒𝑘𝑙𝑦 𝑜𝑓𝑓 = 𝑁𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑤𝑒𝑒𝑘 − 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑒𝑚𝑝𝑜𝑙𝑦𝑒𝑑 𝑖𝑛 𝑎 𝑤𝑒𝑒𝑘 

 

 

 

  



In this method, we calculated the overall number of beedis rolled by registered beedi rollers in India considering beedi rolled per hour 

from qualitative data to act as numerator and in the denominator, we used the pilot data to calculate the total number of beedis rolled 

in a year.  

• 𝐻𝑜𝑢𝑟𝑠 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑝𝑒𝑟 𝑑𝑎𝑦 = 8 

• Beedi rolled per hour = 100 

• 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 = 365  

• 𝑂𝑓𝑓𝑠 𝑑𝑎𝑦𝑠 (𝑠𝑢𝑛𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟) = 52 

• 𝐺𝑜𝑣𝑒𝑟𝑛𝑚𝑒𝑛𝑡 ℎ𝑜𝑙𝑖𝑑𝑎𝑦 = 14  

• 𝐶𝑎𝑠𝑢𝑎𝑙 𝑙𝑒𝑎𝑣𝑒 = 12 

• 𝑅𝑒𝑔𝑖𝑠𝑡𝑒𝑟𝑒𝑑 𝑏𝑒𝑒𝑑𝑖 𝑟𝑜𝑙𝑙𝑒𝑠 𝑖𝑛 𝐼𝑛𝑑𝑖𝑎 = 49,82,294 

 𝑨𝒏𝒏𝒖𝒂𝒍 𝒃𝒆𝒆𝒅𝒊 𝒓𝒐𝒍𝒍𝒆𝒅 𝒊𝒏 𝒊𝒏𝒅𝒊𝒂 

= {[(800) ∗ (365 − 52 − 12 − 14)] ∗  49,82,294 }  

 

 𝑨𝒏𝒏𝒖𝒂𝒍 𝒃𝒆𝒆𝒅𝒊 𝒓𝒐𝒍𝒍𝒆𝒅 𝒊𝒏 𝒊𝒏𝒅𝒊𝒂 =  229600 ∗  49,82,294 

 

 𝑨𝒏𝒏𝒖𝒂𝒍 𝒃𝒆𝒆𝒅𝒊 𝒓𝒐𝒍𝒍𝒆𝒅 𝒊𝒏 𝒊𝒏𝒅𝒊𝒂 =  1143934702400 

 

[ The total number of beedi’s rolled in India has been calculated according to government norms.] 

Parameter used in Numerator 

• 𝑨𝒏𝒏𝒖𝒂𝒍 𝒃𝒆𝒆𝒅𝒊 𝒓𝒐𝒍𝒍𝒆𝒅 𝒊𝒏 𝒊𝒏𝒅𝒊𝒂 =

 1143934702400 

 

 

𝑨𝒑𝒑𝒓𝒐𝒙𝒊𝒎𝒂𝒕𝒆 𝒃𝒆𝒆𝒅𝒊 𝒓𝒐𝒍𝒍𝒆𝒓𝒔

=  
(1143934702400)

(107.1429 ∗ 8 ) ∗ (365 − 0 − 7) 
 

 

𝑨𝒑𝒑𝒓𝒐𝒙𝒊𝒎𝒂𝒕𝒆 𝒃𝒆𝒆𝒅𝒊 𝒓𝒐𝒍𝒍𝒆𝒓𝒔

=  
(1143934702400)

(857.14) ∗ (358) 
 

Parameter used in Denominator (Beedi Rolled Per Year According To Government 

Norms) 

• 𝐵𝑒𝑒𝑑𝑖𝑟𝑜𝑙𝑙𝑒𝑑 𝑝𝑒𝑟 ℎ𝑜𝑢𝑟 =  
6000 

7∗8
=

107.1429  

• 𝐵𝑒𝑒𝑑𝑖 𝑟𝑜𝑙𝑙𝑒𝑑 𝑖𝑛 𝑎 𝑤𝑒𝑒𝑘 = 6000 

• 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 = 7 

• 𝐻𝑜𝑢𝑟𝑠 𝑤𝑜𝑟𝑘𝑒𝑑𝑝𝑒𝑟 𝑑𝑎𝑦 = 8 

• 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 = 365  

• 𝑂𝑓𝑓𝑠 𝑑𝑎𝑦𝑠 = ℎ𝑒𝑎𝑙𝑡ℎ 𝑖𝑠𝑠𝑢𝑒𝑠 +

𝑓𝑒𝑠𝑡𝑖𝑣𝑎𝑙𝑠 𝑜𝑟 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 +

[(𝑊𝑒𝑒𝑘𝑙𝑦 𝑜𝑓𝑓) ∗ 52] = 0 

• 𝑊𝑒𝑒𝑘𝑙𝑦 𝑜𝑓𝑓 = 𝑁𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑤𝑒𝑒𝑘 −

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑒𝑚𝑝𝑜𝑙𝑦𝑒𝑑 𝑖𝑛 𝑎 𝑤𝑒𝑒𝑘 = 7 −

7 = 0  

• 𝑊𝑒𝑒𝑘𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟 = 52 

• 𝑂𝑓𝑓𝑠 𝑑𝑎𝑦𝑠 (𝑠𝑢𝑛𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟) = 0 

• 𝑆𝑡𝑎𝑛𝑑𝑏𝑦 𝑑𝑎𝑦 𝑙𝑎𝑐𝑘 𝑜𝑓 𝑟𝑎𝑤 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙𝑠 = 7 

𝑨𝒑𝒑𝒓𝒐𝒙𝒊𝒎𝒂𝒕𝒆 𝒃𝒆𝒆𝒅𝒊 𝒓𝒐𝒍𝒍𝒆𝒓𝒔 =  𝟑𝟔𝟓𝟔𝟒𝟏𝟐. 𝟐𝟗𝟏 
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