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Abstract 
Background: Undernutrition at the early stages of life can lower child resistance to infections, increase child 

morbidity and mortality and adequate nutrition is the keystone of survival, health and development hence Child 

under nutrition is a major public health problem in Ethiopia. 

 Objectives:  prevalence   of the undernutrition and associated factors (wasting) among children 6 to 59 months 

of age in Debatie woreda Benishangul Gumuz Region.  

 Methods: A community based cross-sectional study was conducted on 566 mother-child pairs of 6-59 month old 

children in February 2017. Anthropometric measurements of length/height and weight of 566 study children 

were taken and the socio-demographic characteristics of the subjects were collected using a questionnaire. Both 

anthropometric and non anthropometric data were entered using Epi-Info version 7. The data were analyzed 

using SPSS Version 20.0. Both Bivariate and multivariate analysis (logistic regression model) were used to 

identify the determinant factors associated with child under nutrition.  

Results: Result of the study revealed that the overall prevalence of under nutrition in the community   51.2 % , 

with 41.3% of the  children  being  stunting, 12.5% children  wasted and   27.2%  for  underweight.  All three 

forms of under nutrition (stunting wasting, and underweight) were more prevalent among boys than girls with a 

statistically significant of P<0.05.  

ANC during pregnancy(AOR=2.4, 95%CI=1.27, 4.46), latrine (AOR=2.9,95%CI=1.53, 5.42), diarrhea episode  

for two weeks before the study period (AOR=3.7; 95%CI=2.03,6.76),material illiteracy 

(AOR=2.8,95%CI,=1.24,6.15), paternal illiteracy (AOR=2.9;95%CI= 1.59-5.43),income of (AOR=6.4; 

95%CI=12.65,15.83) initiation of breast feeding,(AOR=2.9895%CI1.61-5.51) factors associated with wasting.  

maternal illiteracy (AOR=1.84,,95%CI,=1.14,2.96), the family income (AOR=2.07; 95%CI=1.24, 

2.27),initiation of breast milk (AOR=11..4488  9955%%CCII  11..00--22..1133))  dduurraattiioonn  ooff  bbrreeaasstt  ffeeeeddiinngg,,((AAOORR==11..6622,,9955%%11..00--22..4499))  wweerree  vvaarriiaabblleess  

ssiiggnniiffiiccaannttllyy  aassssoocciiaatteedd  wwiitthh  ssttuunnttiinngg..  

illiteracy of mother,(AOR=1.84,,95%CI,=1.14,2.96),family of lower income,(AOR=2.07; 95%CI=1.24, 2.27), 

initiation of  breast feeding,(AOR=1.75 ,95%CI, 1.05, 2.49) ,frequency of feeding  (AOR= 1.85,95%CI, 

(1.07,3.21)  vvaarriiaabblleess  ssiiggnniiffiiccaannttllyy  aassssoocciiaatteedd  wwiitthh  uunnddeerrwweeiigghhtt.. 

Conclusions:  The  prevalence  of  child  undernutriton  among  the  under  five  children  was  high, indicating 

that the  nutrition  situation in study area is very critical. Thus, undernutrition is a major public health problem. 

Further in-depth studies should also be encouraged to look for improved intervention. 

 Key words: under nutrition, stunting, wasting, underweight, children's. 
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the cornerstone for survival, health and development of the nation and well-nourished children  

perform  better  in  school, grow  healthier  and  are  able  to  give  their  own  children(2, 4). 

Nutritional status is the result of complex interactions between food consumption and the 

overall status of health and health care practices .Socioeconomic and family characteristics 

like educational status of the family, monthly income, and ANC utilization ,diarrhea   

influence are factors determine and affect the  nutritional status child and  Appropriate and 

adequate feeding is a pre-requisite to good nutritional status in any given time of human life 

because consumption of nutritionally inadequate diet leads to undernutrition(5,9). 

Over two-thirds of deaths, in the world which are often associated with inappropriate feeding 

practices, occur during the first year of life child and it is one of the leading causes of 

morbidity and mortality in children under the age of five in developing countries including our 

county(11). 

Massive income loss and indebtedness owing to agricultural losses have heavily impacted the 

livelihood and food security  of  farmers,  laborers,  severely  diminishing  their purchasing 

power and more affected groups are children's to be admitted in hospital until they  recover 

and it is important to  determine the severity(12). 

  Since the prevalence of under nutrition in Benishangul Gumuz Reginald state is more than 

the national prevalence, so, this study will be important for the community people in designing 

appropriate preparedness mechanisms and for the regional governments it will be important in 

that they will use the results of the study for the appropriate planning as per the finding. Also 

it will be important to the woredas responsible staffs of the health, agriculture, educational, 

and female offices as they are working for the community, they will use study. 
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2.4. Conceptual frame work 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Conceptual frame work  

Environmental factors: 
Hand washing, diarrhea episodes, housing 
conditions, Sanitation food preparation, Source of 
drinking water, distance to fetch water toilet use 
and way of waste disposal.  

Socio demographic & economic factor . 
 
Sex and age of child, age of mother, 
Educational  status of family, occupation of 
family, religion, sex  of  household head 
,Number  of  6-59  months  children, 
Household income, Family size,  land  
ownership livestock owned, sources of income 
. 
 

 

 

Child care and maternal characteristics 

Breast  feeding status  exclusive BF, prelacteal  
feeding, colostrums feeding, family planning 
pregnancy related problem , age at complementary 
feeding frequency of feeding, duration  of  Breast,  
method  of feeding ,immunization and deworming 
status of the child, , diarrhea episodes  ANC follow up,  

 

 Behavioral factors: 

 Feeding Leftover food to child, not giving 
meat to child, giving honey to the child,  
primary caretaker, Eating with the adults, 
food restriction.  
 

 

Undernutrition 
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4. Methods and materials. 

4. 1.StudyArea 

This study was conducted at Debatie woreda, one of the 20 woredas, or districts, in the 

Benishangul-Gumuz National Region state and the woreda have 25 rural kebeles and 4 urban.  

 Debatie is bordered by Mandura on the north, by the Dura River on the east which separates it 

from the Amhara Region, by the Abay River on the south which separates it from the Kamashi 

Zone, and by Bullen on the west and  total population for this woreda is 66,654, of whom 

33,452 were men and 33,202 were women; 7,399 or 11.1% of its population were urban 

dwellers of all 12,446 were children's.. 

The majority of the inhabitants were Ethiopian Orthodox Christianity, with 45.84% of the 

population reporting they observed this belief, 18.76% were Muslim, and 15.47% were 

Protestant. Of the population urban  dwellers and the five largest ethnic groups reported in 

Dibate were the Gumuz (30.6%), the Amhara (26.3%), the Oromo (24%), the Shinasha 

(16.5%) and the Awi (2%). Gumuz is spoken as a first language by 30.6%, 26.5% speak 

Amhara, Oromiffa 25%, and Shinasha by 16.5% and 2% Awi.  

Concerning education, 15.49% of the population were considered literate, which is less than 

the Zone average of 18.61%; 11.22% of children aged 7-12 were in primary school; 4.62% of 

the children aged 13-14 were in junior secondary school; and 0.71% of the inhabitants aged 

15-18 were in senior secondary school. Concerning sanitary conditions, 14.3% of the urban 

houses and 5.9% of all houses had access to safe drinking water at the time of the census; 

57.6% of the urban and 7.1% of the total had toilet facilities and health and health facility 

coverage, there are about 4 health centers and health posts in each kebeles (sources CSA, 2007 

4.2. Study Period.  

This study was conducted from February to march at Debatie woreda 458 km from the capital 

the Benishangul gumuz region and it is located 547km, from Addis Ababa the capital city of 

Ethiopia. The woreda has 66,654 people of whom 12,446 under five children. 

 

https://en.wikipedia.org/wiki/Districts_of_Ethiopia
https://en.wikipedia.org/wiki/Benishangul-Gumuz_Region
https://en.wikipedia.org/wiki/Mandura
https://en.wikipedia.org/wiki/Amhara_Region
https://en.wikipedia.org/wiki/Abay_River
https://en.wikipedia.org/wiki/Kamashi_Zone
https://en.wikipedia.org/wiki/Kamashi_Zone
https://en.wikipedia.org/wiki/Bulen_%28woreda%29
https://en.wikipedia.org/wiki/Ethiopian_Orthodox_Christianity
https://en.wikipedia.org/wiki/Islam_in_Ethiopia
https://en.wikipedia.org/wiki/P%27ent%27ay
https://en.wikipedia.org/wiki/Amhara_%28ethnicity%29
https://en.wikipedia.org/wiki/Oromo_people
https://en.wikipedia.org/wiki/Shinasha_people
https://en.wikipedia.org/wiki/Awi_people
https://en.wikipedia.org/wiki/Gumuz_language
https://en.wikipedia.org/wiki/Amharic_language
https://en.wikipedia.org/wiki/Oromo_language
https://en.wikipedia.org/wiki/Shinasha_people
https://en.wikipedia.org/wiki/Awngi_language
https://en.wikipedia.org/wiki/Education_in_Ethiopia
https://en.wikipedia.org/wiki/Water_supply_and_sanitation_in_Ethiopia
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4.3. Study Design  

4.4. Study Design:-A cross sectional study that employed quantitative method was 

undertaken.  

4.5. Source populations:-The source populations for the study were all children 6-59 month 

age living in Debatie Woreda  

4.6. Study Population:-Study populations were randomly selected children's 6-59 month age 

from randomly selected kebeles and the source population in the study period. 

4.7. Sampling Design:-A two-stage sampling technique was implemented to draw 

observation units for this study to address study respondents. In the first stage, from a total of 

twenty nine, Kebeles that were found in Debatie district, five Kebeles were selected using a 

random sampling technique. 
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1. Sampling technique and procedure   

 

 

                            

 

                                                                    

  

 

 

 

  

 

 

 

 

 

Figure 2 Schematic representation of sampling technique and procedure   . 
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  3.2  Data collection  

The data were collected from Telaje Garment manufacturing and sales plc  in 

garment sewing section .Both primary and secondary data source were used in 

order to collect relevant data . Primary data was collected from direct observation 

from production floor and interview for line supervisor and other responsible 

persons. The data mainly focused on one type of product within the assembling 

line knows as  five pocket  men Jeans Trouser. Secondary data we re collected 

through reviewing related literature, different books and journal and different legal 

documents. For the effectiveness of this study some garment sewing section line 

balancing  calculation  include work study, time study and SMV were used with 

the relation given accordi ng to (Noor Ahmed Raaz,2015)  as follows  

Daily Line Target = (Total working minutes in a day X No. of operators in a line X 

Line off�������*�D�U�P�H�Q�W���6�$�0�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«���«�«�«�«�«������������  

Individual operator target = (Total working minutes in  a day X line efficiency 

�������2�S�H�U�D�W�L�R�Q���6�$�0�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«���«�«�«�«�«������������ 

Individual operator Efficiency% = (units produced X operation SAM X 100)/Total 

�P�L�Q�X�W�H�V���Z�R�U�N�H�G���«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�����«�«�«�«���������������� 

Line Efficiency% = (Line output X garment SAM X 100) / (Number of operators X 

�P�L�Q�X�W�H���Z�R�U�N�H�G���L�Q���G�D�\���«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«���������«�«�«�«�«���������� 

Note: include helpers and worker doing manual operations in case you have 

included SAM of those operations.  

�0�D�F�K�L�Q�H���3�U�R�G�X�F�W�L�Y�L�W�\�����/�L�Q�H���R�X�W�S�X�W�������1�R�����R�I���P�D�F�K�L�Q�H���X�V�H�G�«�«�«�«���«�«�«�«����������.5)  

Machine productivity is measured in production per machine per shift day.  

Labour  Productivity = Line output / No.of total manpower (operators 

helpers) �«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�� . ( 3.6)  

Standard Time = (Observed time X observed rating) + �$�O�O�R�Z�D�Q�F�H�V�«�«�«�«������������ 

Allowances �± Relaxation allowance, contingency allowance  

Machine utilization% = (Actual Machine running Time X 100) / Time 

�D�Y�D�L�O�D�E�O�H�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«��������������  

Cost per minute = Total cost incurred in labour / Total available  working minute in 
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�D���G�D�\���;���Q�R�����R�I���O�D�E�R�X�U�V�«�«�«�«�«�����«�«�«�«�«�«�«�«�«�«�«�«�����«�«�«���«�«���������� 

Production Cost per unit = Total cost incurred in production in a day/ no. of 

�J�D�U�P�H�Q�W���S�U�R�G�X�F�H�G���L�Q���D���G�D�\���«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�����«�«�«�����«�������������� 

Man to Machine ratio = Total manpower of the fa ctory / Total no. of sewing 

�P�D�F�K�L�Q�H�V�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«����������������  

 3.3  Data analysis  

For this study among nine lines of the factory  one line on the production floor and 

�R�Q�H�� �J�D�U�P�H�Q�W�� �R�U�G�H�U�H�G�� �S�U�R�G�X�F�W�� �Z�K�L�F�K�� �L�V�� �N�Q�R�Z�Q�� �X�V�� �I�L�Y�H�� �S�R�F�N�H�W�V�� �� �P�H�Q�¶�V�� �M�H�D�Q�V��

trouser are selected. For the selected product perform ope ration breakdown 

based  on their style and operational sequences before doing line balance. 

Working out performance breakdown to compare current factory used method 

and possible standard method. Examine work  measurement to establish the time 

for a qualified worker to carry out a specified job at a defined level of 

performance, and also collecting and recording time study to systematic 

recording and crit ical examination of existing and  proposed ways of doing w ork. 

Furthe r Calculation was made for SMV and  Efficiency to know time required 

completing  one piece of garment by a qualified (standard) operator at standard 

condition. Finally for smooth production flow, improve efficiency and pr oductivity ,  

balance d and appropriate line  will be propos ed with modified line layout.    

 

Figure 3.2: general Research work process  
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   3.4 Materials and equipment  

For this thesis work the following material and equipment are used as per their 
required.  

Table 3.1 Materials and equipment  

 

 

 

 

 

 

 

 

 

 

 

 

S /r No.  Type of equipment  Specification  Location  

1 Stopwatch  Standard  K ombolcha  

2 Time study format  Standard  K ombolcha  

3 Stationary   A4 and Ao  paper  K ombolcha  

4 Calculator  Scientific  K ombolcha  

5 Production sheets   As per factory standard  K ombolcha  

6 Daily production report  As per factory standard  K ombolcha  

8 Production boards  As per factory standard  K ombolcha  
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CHAPTER FOUR 

RESULT AND DISCUSSION 

   4.1 Introduction  

  The q uantitative and qualitative research approaches  were used in order to 

collect relevant data. The Qualitative data was collected through direct 

observation from the production floors in garment sewing section. Quantitative 

data was conducted interviewing different management level and responsible 

person . Data  were  recording and ana lysis using table and graph using  different  

formulas  to calculation in empirical numbers and percentage. For this th esis work 

the researcher study  and analysis three main data,  first analysis current company 

used data as it is  given from Industrial engineering department of the company. 

Secondly  analysis current scenario of the factory studied  by the researcher who 

examine  and analysis method  study and time study to the current garment 

assembly line in sewing section.  Thirdly  critically analysis current scenarios of 

assembly line balance and  then implemented proposed solutions on  the line to 

enhance productivity and efficiency.  

4.2 Analysis of the existing scenario of the l ine  

In recent day the company try to implement on indu strial engineering tools that 

called line balancing. Company used single model assembly line that means 

assembly line in which assemblers work on the same product. Machine 

arrangement and production layout are made based on operational breakdown. 

Basically  the company produce three products known us mean and women jeans 

�W�U�R�X�V�H�U���� �M�H�D�Q�V�� �P�H�Q�¶�V�� �F�R�D�W�V�� �D�Q�G�� �M�H�D�Q�V�� �P�H�D�Q�� �V�K�L�U�W�V���� �'�X�H�� �W�R�� �V�L�Q�J�O�H�� �P�R�G�H�O�V��

�S�U�R�G�X�F�W�L�R�Q���V�\�V�W�H�P�¶�V���D�Q�G���S�R�R�U���P�D�U�N�H�W�L�Q�J���V�\�V�W�H�P�¶�V���P�R�U�H���Z�R�U�N���O�R�D�G���R�Q���D���S�D�U�W�L�F�X�O�D�U��

�S�U�R�G�X�F�W�V�� �H�Y�H�Q�� �L�I�� �V�R�P�H�� �O�L�Q�H�� �G�R�H�V�Q�¶�W�� �Z�R�U�N��u p to a month other line work from 

Monday up to Sunday without any gap in order to fulfilment delivery date. the 

Implementations of line balancing in the company is an appreciable but it need 

frequently asses and improving performance parameter , an  operator 

performance good to accomplish task within the time frame but line efficiency 



Parameters No of Inspection Stations 
Reqd

1

Output at 100% Eff. 1169 Last Date of Revision
24-Jun-18

No of Sewing 
Machines

35.4 467.54

Output (pieces per day) 400 Minutes per Day 480 Total Sewing SAM 18.07
Target Efficiency 55% Absenteeism 10% Total SAM's 23.33
Line Efficiency (Balancing - Plan) 41% No Of Operators 44 Total Est AM's 42.42
No. of Workplaces 48 No Of Helpers/Ironers/Checkers 4 Pieces per Op /day 9

Operation Bulletin for JEANS
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Table 4.2: Ti me study for existing scenario  

Ass
ig

n
ed

 

description of operation  
type of machine  

M/c type  No. 
opr  
 

                  Cycle time (seconds)  Ratin
g(%)  

 
 
 

SAM  
1 2 3 4 5 Aug.  

A01  O/L Fly Box and  Left  Fly  3Th o/l  1 32  31  33  30  32  31.6  80  0.53  
B  Front  

B01  
 Attach Side Pkt facing  to 
Pkt  Lining  DNLS  1 14  15  13  14  14  

14  85      0.25  
B02  hem coin pkt  DNLS   

1 
 

12  12  13  12  12  12.2  90  0.23  
B03  press coin pkt edge  Iron  17  16  17  16  17  16.6  85  0.29  
B04  attach coin pkt  DNLS  23  22  21  23  24  22.6  80  0.38  
B06  Sew  Side Pocket Bag To Front  DNLS  2 38  37  39  36  36  37.2  80  0.63  
B07  top s/t side pkt bag  SNL S  1 29  28  27  25  26  27  80  0.46  
B08  Run Stich Side Pkt Bag  DNLS  1 19  20  19  21  22  20.2  85  0.36  
B09  Tack  Side Pkt  SNL S  1 29  29  27  28  26  27.8  80  0.47  

B10  
Sew Left Front Fly & Edge 
S/T  SNL S  2 55  54  57  53  55  

54.8  75  0.87  
B11  J -Stitch  SNL S  1 26  24  24  24  25  24.6  85  0.44  

B12  
Attach Zipper Right Fly & Fly 
Box  DNLS  2 53  52  51  51  51  

51.6  75  0.82  
B13  Front Rise Attach  SNL S  1 43  44  43  42  42  42.8  75  0.68  
B14   Top Stich Front Rise  SNL S  1 26  27  25  24  23  25  85  0.45  

C   Back     
C01  hem back pkt mouth  DNLS  2 21  23  23  19  26  22.4  80  0.38  
C02  sew decoration stitch    1 74  72  73  72  71  72.4  70  1.07  
C03  Mark Back Pkt Position  W /Table  1 18  16  15  19  17  17  85  0.31  
C04  Attach Bk  pkt to back trouser  SNL S  5 125  122  127  119  121  106.4  70  1.58  
C05  Attach  back yoke & trouser  5TH OL  1 32  30  29  31  30  30.4  85  0.55  
C06  top s/t back yoke & trouser  FOA  1 35  34  36  32  35  34.4  80  0.57  
C07  Sew Back Rise  5TH OL  1 18  19  21  23  19  20  80  0.33  
C08  Top Stich Back Rise  FOA  1 29  27  23  28  27  26.8  80  0.45  

D  Assembly     
D01  Sew Inseam  5th ol  1 142  137  144  134  140  139.4  70      2.0 6 
D02  Top Stitch Side Seam  FOA  1 121  128  144  144  144  136.2  70  2.02  

D03  Sew Side Seam  5TH OL  1 147  144  140  155  145  146.2 75     2.32 

D04  Topstitch waist side  SNL S  1 40  38  34  36  35  36.6  80  0.62  
D05  Make Belt Loop  BLM /fdr  1 18  18  19  18  17  18  90  0.3 4 
D06  Mark Belt Loop Position   1 29  26  29  30  26  28  85  0.48  

D07  
Tack Belt Loop On Waist 
Body  SNL S  1 51  51  51  53  51  

51.4  80  0.86  
D08  Waist Band Attach To  Body  SNL S  4 215  178  225  218  224  212  75  3.36  
D09  Topstitch waist band corner  SNL S  4 427  447  440  448  416  435.6  70  6.45  
D10  Bottom Hemming  SNL S  1 51 49 49 52 51 50.4 75     0.8 
D11  Make Tack On Fly, Side Pkt  BT  1 39  41  39  40  48  41.4  80  0.7  
D12  Trimming    32  34  33  30  33  32.4  85  0.58  
D13  Quality Inspection    42  42  43  41  40  41.6  80  0.7  

                 sum                                                                                              
2122 2087 2146 

214
1 2121 

         
2123.4  80  

 
33.39  

Where M/C stands machine type, no.opr stands number of operator, Aug stands 
average, O/l stands overlock,Pkt stands pocket and Bk stands back. 
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The above data was collected by the researcher using stop watch methods for 

five cycle time during produ ction process, in some cause this  cycle  time 

extended up to fifteen if the recording data have high range. From the table the 

researcher only work recording observing time and calculated SAM value other 

such as operation breakdown of five pockets mean jeans trousers, machine 

types and target ou tput take as it is. The data was collected from each operator 

during performing each task , the data was recording in second s  by stop watch 

method, this data is known us observing time, so that in order to  assembly five 

pockets mean jeans trousers �� ���� �� ����  seconds observing time is required  and 

33.39 standard minutes value.  From  this we understand SAM values of the table 

approached to standard SAM value of five pockets mean jeans trousers in table1. 

Table 4.3: Example to indicate how to calculate and fill the  table as follows 
Assi
gne
d 

description of 
operation  
type of machine  

M/c 
type  

No.  
Op
r 

                  Cycle time (seconds)   
SAM  1 2 3 4 5 Aug.  Rati

ng 
(%)  

A01  
O/L Fly Box and  Left  
Fly  

 
3Tho/l  

 
1 

 
32 

 
31 

 
33 

 
30 

 
32 31.6  

80 
0.53  

Where  M/C means machine type , no.opr is number of operator and Aug is average  

According (Sharmin Akter, Kazi Rezwan Hossain 2017)  

Average time= �Ã �������P�E���á
�Ü�@�5 �J 

Where Ti=observing time  

              N=numbers of observing time  

Basic Time= (Observed time X Observed rating )/ Standard rating  

Standard Minute Value (SMV) = Basic time+ allowances  

Efficiency= (per hour production X total SMV)/ (man required X working minute)} 

X 100%  

 So that in order to find out average value      

                           Avg  =32+31+33+30+32/5= 31.6           

 According to ( Noor Ahmed Raaz, 2015 )  

Allowance= Relaxation on allowance + Contingency allowance + Machine Delay 

Allowance.  
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In other way to calculate line efficiency the following data are necessary, the data 

were collected from production department from  Jun, 4, 2018 up to Jun 16, 2018 

for 12 production days  in appendix table 2  is 184 day/pieces . 

According to ( Sharmin Akter, Kazi Rezwan Hossain, 2017 ) 

 Efficiency= {(per hour production X total SMV) / (man required  X working minute)} 
X 100%  

 Where numbers of operator are 44 and garment SAM is 33.39  

Efficiency= {(per hour production X total SMV) / (man required  X working minute)} 
X 100%  

               = 184 *33.39* 8* 100  
                  44*480  

                          = 29.1%   

In addition it is necessary calculate operator efficiency because efficiency is one 

of the mostly used performance measuring tools .An operator with higher 

efficiency produces more garments than an operator with lower efficiency in the 

same  time  frame  

Operator Efficiency:  

According  to (Noor Ahmed Raaz, 2015) ; to calculate the operator efficiency 

following formula should be followed by any industrial engineer.  

Operator efficiency (%) = Total minute produced by an operator  

                                         Total minute attended X 100  

Where, Total minute produced=Total piece made X Average SAM of the 

operation, so  that T otal minute produced=184 *1.020833  

                                                                 = 187. 833  

Where 1.020833 is average SAM from the Table 4.1  

Total minutes attended=Total hours worked in the machine X 60  

                                      = 8hr X 60  

                                      = 480 min  

Operator Efficiency%  =   Total minute produced by an operator *100  

                                       Total minute attended by operator  
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                                    = 187.833  *100  

                                        480  

                                    = 38.13 %  

Process time  

 
     Figure 4.1: process time  

Work measurement refers to the estimation of standard time  for an activity that is 

time allowed for completing one pieces  of job by using  prescribe  methods. 

General  princip le that governs cycle time  are greater accuracy desired in  the 

results, larger should be the numbers  of cycle observed, study  should be 

continued through sufficient  number of cycles  and where more than one operator 

is doing  the same job ,short study(say 10 to 15 cycles)should be conduct on 

each of the several operators than one long study on single operator so that 

based on this g u iding principle The researcher observes and record individual 

operator cycle time to perform each task to be assigned . The graph  indicate 

maximum and minimum o bserving time of 10 operator.  first five observi ng time 

indicate high time taken operation and second five operation are low operation 

time taken .  
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