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2 VISION INSTITUTE OF TECHNOLOGY, Subject: Industrial Engineering
=A% ALIGARH

Unit-1
JIcqlgehdl (PRODUCTVITY)

Introduction to productivity, factors affecting productivity, practical measurement of productivity,
difference between production and productivity, causes of low productivity and methods to improve
productivity, contribution of standardization in improving productivity.

F T (WORK STUDY)

Definition and scope of work study; factors for selection of work study job, uses and limitations of
work study, Inter-relation between method study and work measurement; Human aspects of work
study: Role of work study in improving productivity.
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Veen. Ui 1 Be 0 o

Unit-1
(Introduction)
3curel Teh Tafer 3rerar ufshar § S [afid srawral S AT (Men), 9618 (Materials), Yol
(Capital) STTeTehRY (information) 2T Sl (Energy) %wga#ﬁﬁamﬁr G\@qﬁﬁﬁmﬁm
a3t & T fafArse dog A, ST 0Tadr aUT A &, TR (Transform) Hcll & e &r
3UHH & 36T I g [haT ST Feh |

fopEY 3caTesT YUTTSIT T 3cUTeehdT (Productivity) 3T Teh H2eT T &&TdT & THTT AT ST ehdT &
3Uha H 3T AT ST HATH diieh & YA dlah TR 3cdTge UTod T &F 3¢9 Gahdl
I JHY o8& gl E@i’ eregr H, a9 (Input) & El"ﬂé' Seora [y foar [ (Output) T SET=TT &
ScaTeahaT 3 GEf FAT FEATAT §| "IeATGeRdT I AT (Output) TAT FAAR (Input) & AT &
9 7 aRenia frar s aswar g 1”

""Productivity can be defined as the ratio of output to the input of a production system."

37T 3cUTEhdT (Productivity) = output / input

dIeX 3T (Peter Drucker) & 3[R, “3cUTe o T3 Rl & HEY HeJolel TUTAT LT fFaqd
FeAAH SATH @RI 31TRaH 3T Jred T ST |eh, 3cureen Fgarar g1

foraY 3cute & fafaAToT 3 fore 3rar dar ueter et & ol a1 fihe fordt i &t Sg o, &dT, T,
g (quicker) T TRIATT bR & el o TIT ATATHS T @ TR AT AUT HAd TIH AT &
3cUTeehdT H TaehTH AT Fgelldl & | ST g fhe 3GAN9T Y Ueh FHIY T H 4@ § Al 3cqrcehdT
o1 TR THT ATATST AT JeTet 1 I1$ {aT & AT (value) TUT UG F Tl HATEGAT o AT & eIl
& ¥ F cgad fohaT ST adhar g | 374Tq
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1.2 3c9ICehdl &l HAgcd (Importance of Productivity)

fefa dur 3fdsfaa qef & v 3curgear $ TdhedsT &7 U Agcaqul A g1 ai=f &
Teufert & 3iftrehcrsr feTe ured & & forw syt fondr STer arel EaTerst WA g & | fonelt st
oY TE, GRI&T AT MEIAT & et o [oTT T LT 3T § | =geTcia JATET T T o /ey
HTRHAH HoTo aTel et & TelT HATET T HNSSAH (Optimum) ST HIAT &1 ScdTeehell T
THE &Y BIAT & | ScuTeendl & [A2eITUT T Hedishet &1 3o a3t 3 aR et @ sfaa
Il & STE1 PRI TRl H FER ¥eh fAeTe] (Output) & J& & el HITT BT ¢ |

3cUTgeRdl gae [afdesT 3643T & folw wier & ST dardt &1 S TaftesT Harost & forsareent
(Performances) &1 Jelall el A, ol FHI deh HITooT & fsaree & 3egael & v, IGEIEGH
3cUTEehdl & ATY AT ScUIGehRdT T Jelall F:al & [T, fafdeer fAafRId wReRl &1 ATer Ard
Yl & ToIT AT ¢35 FfAGel & /T ST it & T 3nfe|

mm&iﬁrﬁﬁ%l SHITIT HIRA H Teh TATI HITST (Autonomous organisation) “ITSEIRT
3cuTgehdl YRWE”  (National Productivity Council) & TUTIAT §"\-§»’ ST 97 FRT 3cUTeehdT Hi
SeTaT ST § 1 38 fIT NPC UeRIfaal ST TATSTeT T &, Ifeelsheral (Publications), AT ATATE
aur sifsar-fafsary Mfsar frer 3nfe &I 3uersy HUar 81 Ig T 3curgadr aRkwar ar
AT T T ATY G Fleh YoeleT o TAfHeeT TR & ToIT HiALTOT Swrdshd oY Tarar &1
Tg 39N TF 3UhAT ! 3edenl FAEIT3T AR afafafert & forw smaegesrdar agrrdar ar AT 8
3T AT § |

$ 1.3 3T H IHITAT FHXal a1 HRS (Factors affecting productivity)

3CUTEhell hT TSI hiet ATet i eh 2l T cTUT &l J3it & dTeT ST Fehell 8-

(a) TSEIT 3cUTGahdT Sl THTTA e aTel R (Factors affecting National Productivity)

(b) TATAATOT TUT AT & &F H IcUTGhdT Sl THTfad et Tl SR (factor affecting productivity

Manufacturing and Services)

3RS T Ffgred faavoT i1 TR §-
(a) IERT IcUATGH AT Y THITAT et AT FRP-

i.  HTeTd GETereT
i. TR fATeaor
iii.  Teheileh Ud Yol fAaer
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Unit-1
(i) ATAT WHTET (Human Resources) - HTHTY [AETT T T ALY ScUIGehT H Ueh Hecd Ul hileh

1 FFY TUT T Hecdqol 3Uaoil gaur gonferdt & genfad aet & fav dgar fafaa
FAARIT FT HTGIRAT BT &1 THR g AT S, TAATTAT IcUTGHdT T JcIaT ¥ 8
HTIIT et aTel 8131 H Aeg Y Thdl o

$HE T & FAANRAT AT 3R 3T IcuIeH g1t & T Sicwfed Far @few| SRy gensit
(Working Conditions) ﬁg@awg‘@m‘d’r oY 3 3careahdl ﬁaﬁ@'ﬁ?ﬂ'%l a_s'?ilﬁ'q?—ﬁ?ﬁﬁ
Seetren 8 ScuTeehdl # gt el # HETI Bld & | SHH Tl T oI gl Bl

(i) PR fAFFAT (Government Regulation) — SR T FITGT FXHRT HATeF0T HT ScdGahdT 9
SfcieRel FeITa STeldl & 37cl: TR T O IHeATaRTeh Hleeil bl FHICH el TV | FTAELY AT
QTHTWWQF%NHT%— T TIRIYUT (Cost benefit analysis) T AT AT

(ii) amﬁawa‘ﬁ”@ﬁa‘ar (Technology and Capital Investment) — 3c9TGahdT & ofFd THI deh gur
el 3R FAT T WA & AT Teh FEedquT e Aehelieh (Technology) § T Helel 3feHTe Ta
faera @ 81 A=A Terelieh 1 ashre giam €1 3Nl 31ar AT 3UshAT H 7379 IUHI0T AT
FMNAL ST JIRT dleh 1T Teheileh I THTALT AT AT | SHh ToIT TRR T HT TEATT TAT
3EMT 3 R & D T TGTAT ST AMGT | SATFAN aieT ¥ Jefe TR AN ST o AT AT T T (tax) 3
AT & o TR et r oA glaemsit 7 fAaer e & e dicamge & @t §1 Seaveaee
¢Fg hiSc ol e 3 AT I YcIeT &I A JeTaT ¢ ol ¢

(b) fafRATr TUT AT F & H IUICHAT F THTRT F{ 9Tk FRB-

i.  3cure 3ryar aTed fBarsa,

i.  FMA T g,

iii.  3cUTGeT ehl HTAT AT AT 2T

iv. AT T ierTel JAT FHTTATETAT |
(i) 3uTg 3ryar REed f?.'GlTs'Fl' (Product or System Design ) - If¢ 391G &1 |r§o1|$o-| ool hich
fohell 3cUTE T T TATIT ST Thell § 3R 3T FS HATTRTR 3T HT FH FIh 31 300 H
AT & 91 arelr 9T, 8197 (labour cost), FLMNT TAT 3SR 91T 31T & §Id T ST Tohdl &
ar 388 3cargehdr ﬁaﬁ@?"f & AT TAANUT (Value analysis) 3k 3T 31 3cUTG IERIESIR:]
RS FoRT ST Hehell & | ITTHT T T4 (R & D) & 8 3Tt 3cTe; F8aTget Yree fohd ST Hebel
& | 3CUTG ST HATTeIehIhI T (Standardization) amgqmmwm@ﬁm%mﬂWT%
S thardY & 3T 3cUGhdT Pl FeraT S & |
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(i) #FMTH T 3YFHTOT (Machinery and Equipment) — Teh SR 3cUTG &l IESIED) fFeRa g &
TRAT 3T hi dUT fhde AT alish & a1 ST TehaT &, 30 W 8t 3cargepar werrfad gidt
&1 I glet arel HMT Tod, Aale o} Soel 31 T herdl 7 8 J2ler fonam Sl &, Ig off

FAGcaYUT 81T & | 3cUTGT 1 SelaT o

(iii) 39TEsT Y ATAT AT HTAAT (Production Volume) - ITe T3 utput) F SR T ST aY et
HH A A TG HEA TSI U] TcTET e SISl 2R, TITieh AT 37 T &I H hig
T 8T et 933t | 3TA & Icuree e Ufa o791 e g1 ST 3R 3cureandr seaf|

(iv) FHEY FT Flerer TUT TsTaferdar (Skill and effetiveness of the Worker) - Teh 7 eI $r
oI 7 Teh JTHAT TUT HUST HHAIANT Forell 1 bl Sgal s @ AT H A T H L Fhell 81 7
FATTRAT & TEY &1 T GTATRIT ¥ oY 317 Icuree & fv Wicarfed foram ST @har g1

1.4 Ic9ICh dl &l ATIA (Measurement of Productivity)

3G & AT T JHAE 3682 TR B-

(a) ETETerTeT Ik Ueh TATEH & fAsUTEe (Performance) T 3T€TTT ST,

(b) Ueh TATRET TR TR ot FATCHT &b HEF FTUTETR Jolell el T

(c) FTANTSI (Planned) 3cTTeehall & AT ATEA e ScUTEshdT Sl JelelTcHehdl

3cUTEshdT T HTGT AT F& IRIELTAIT F FHEIT e HFAT § ST ScU1et Jorell & e
YR & 3cUTel (Output) T ScUTGeT 81T & o Tehel 3cUTesT (Aggregate Output) & foIT HTIT Y T
33ATATS (Common) TfoTe TWAT TR BIcT & | SET bR ATet Feh & folder S it a1 41
(Labour) 37T& Heher fAAer 7 TR &1 A 37 A2 & foT ek AT & v 337afeies gfate T@ar
37TaT BT &1 IS 31T IcaTGehdT T AT oY fnam I foad wep &) 32T (Input) AR &
s 8ff AT a2 o [afdee JhRT & HROT 3 FHEAT g bl & o8 foh AT 21 (Labour) T Teh
fAALr (Input) HTT ST oY g&ehr oY g ATOIAT SHA FH3red, 3Herel, A g1 Hehell & TSeTehr
ARGl Tohdll 3UHHA H THI § H g1 Hehcll o |

Ife U [ARTT HIATET (Time period). T8 fIT 3cUTGehdT T ATY T 57 W@ &, & [
(Input)?—R]Tﬁ-ﬁﬁ?f(Output)*m(Rupees)ﬁﬁﬁwmmﬁiﬂmWﬁa?

Y 3cqTEehdT &l 3TTehele fo1eT YohR TohaT SITdT 8-
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Hehol ﬁ?‘ﬁ[ (Aggregate Output) = el [dshY (Gross Sales) = G (HTAT) TAT, Hehel AL (Aggregate

Input) = &I (Cost) = C (HTT)

3d: Pl 3cTIGhdl  Tp=G/C

Fifeh A9 (Profit) P = Hehol [dshd (G) — Hehel fo¥a2r (C)

P/C=G/C-1 IT G/C =P/C +1

3cqlcehdl Tp =1+P/C

Tose g fob I o1t e & ot 3cdreshm 1 gl 3R afe; grfer geft ot Scureshlr 1 AT | & A
BI9TT| S YehR SATSH-SIIIC 3eTUTeT (P/C ratio) & ScUTGehdl & & & &1 Il Tolcll & |

ol ScuTeehcl ! fola=T FehR 3f AT ST Fehe &-

AATX, = AT GAIAGT & 3cufed 3cUrer (i) A &

Y, = 3cUIq (i) 1 38 FAIETE H 918 Hed (F93 #)
ad g Affa 3cag F faw=x, v,
el f19Td (Aggregate Output) = 2 X, Y, (F9F &) = 2 (A=)
S8 Y, Hehel T Y, Tedeh HARIT FHTe 1 3HT e Ifoe @ T0 F Feelant 7ol &
9&r (Monetary terms) 3 UTcd fohaT ST @ehar g1 foRdY 3cdtesT yomelt & fAafRia garersit #r gery,
AT, AP, Gl AT A & &9 7 egard har ST gl
feraflre garel (M) — AT (M) = AR FHT H Scufed 3edTe i St # Tgerd Tard (i) S AT
C) = 9 (ii) 1 9id Ffere omrd, ae
fRfRauery M=3sm ¢
AT 5197 (L) - AT | ST FAATETE H TeTd M T 3cUTE H deolel g AT HleTd TUET Sl
HEAT h; = 9f €0eT A T, A

L=3M G,

fraflra §ft o ofdr (k) - FrafRIT ST @t #1rett 3 SieT ST ehelT §- e T AT 3Tl ol St
Ao TUT SYRIOT TAT Tl Yl S 2T (Cash), TSR 3T |
HIT,

Di = Fﬂ'@'ﬁﬁﬁﬂm (Depreciation) ¢ #)

L = it ofraTeT, A e qaamafe &

A = FHIIGT H Fol el AT R Yoit
R=Wﬁﬁl’ﬁ'3ﬂﬁaﬂ%ﬂIﬂTWW(Equivalent) (X ?ﬁ')
3cT: THATAA Yol TAUT $7fH (K) = (K) =ED + A. 1 +R

Fel ScUTeehel = Hehol fAITc (2) Tehol QRN (M+L+K)
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1.5 3cUIEhdl ATIA & TR (ScUIghdl SeoFd)

(Kinds of Productivity Measurement Productivity Index)

(1) A 3cUIGhdT (Labour Productivity) — Wﬁaﬁﬁmﬁﬁwm (labour-hours) & Y1
H FIET I § | ST T8 S5 AT e AT AR FAFH (Labour mix) F IRact=T & Arafars
I H Fd=T w8

Ad: AHA IcTIGhdT (Labour Productivity)= m#gwrcrﬂﬁr (Total Production from Production)
Expenditure of labour

HH IcUIGehdl i [T b A TG ST Hehell &-

i AU A HRISBRY SRAMHT Y GUR e,

ii. YRS T AATA dglehy, 4H I (Expenditure on Labour)

iii. o qur IR i dicarget garT A AT &l oeTaR Sicaried aidh,

iv.  3curee ST Tafad fafer 1 iAeTor v e,

v. U0 3curg fEomseT aur Rafaaor fafer & aae e, Il

vi. Tad: [3@TH (Self-development) 3 3798T YeTeT Flah &7 garad [Adea=i 3gater ﬂﬁ‘f?ﬁﬁ

8

(2) ‘\I:\Gﬁ 3cUIGehdT (Capital Productivity) — 39 Affiee f®IOT (formulations) 3T & Thd & |
S8 Ueh dl Yot f9dr & g AT (Book Value) 3T So19C AT ST &l & I O g@wr fFaRia
TETEEAT Sl AT 7 Hed & (depreciation) & & H ATeT [T ST AT |

AHd: ﬁ:\Gﬁ 3cqTEehdT (Capital Productivity) = Tl &of 3114 (Total Turnover/ SI9TRIY aT$ ﬁ:\Gﬁ' (Capital
Employed

Yot ScaTeehdT H T FehR gefer s i1 Hehell o-

i, e AT BT IS T TG & 3TUAT h hY STl &, T HIE HHASRT T |

i, Goferd GaTHT ot 81fH, AT 3fe; T dge gt s,

iii.  3cUIGeT T ANATH Tehoiteh JXETUT, 7o fATAHTOT JuTTel, 3R Tellve -3¢ 311 &t

39T Y |

3) FedT AT 3eUGHAT (Raw Material Productivity) - Tgd AR 3T #H SHed ATl Sl ded,
aRserd (finished) 3TUTE T SaTHIT 60% AT 3HA 31T Il B ag?rﬁmﬁﬁﬂ\owj\d edT JTel
fager & 3mar § foraes forw AgcayuT facel Jar 1 erareT et 93l §1 31a: fAdemd scurea &

T &I ATel 3cUTGehdT Ueh HEca Ul R ¢ |
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Unit-1
Hd: hdl AT 3cdIgehdl (Material Productivity) =

Icurfed AT HT AT/ & (Quality / Number of Units Produced)

Fed AT &Y AT (Cost of Raw Material)

Tl AT 3cTTeehd ol fo1eT YohR & F&TT ST TehdT -
i. 3R Sarse o Tae Y,
i, Th, &1TaY 3MTTe 3 et andeh,
iii. 3T uerd et qUT AT oT S ST e,
iv.  TSI9T (Jigs) TUT fFER (Fixtures) ST YATT Flch,
v.  Yerdf & agei gUsTeldr, 31Ediehe Scutal H shel shiat & Tl A&l sl dger FiRIeTor deny,
vi.  Ed 9erdt & fashedl i @it e,
vii.  uert T REATS e qUT Ge3TheT A |
(4) Fef¥eT IcUTERAT (Machine Productivity) —H?ﬁﬂmaﬁiﬁécqlqd JaT 38 foIT 9eT
o1 91 T & Frel T TUCT & HeJUTT SGRT STl halT ST HeheT ¢ |
#A2MeT IcUTEHdT (Machine Productivity) = Sl cqTeed (Output)
amﬁa?q'ga-crmﬁ?rav& (Actual Machine Hours Utilised)

AT IcUTEHdT Sl fAFT YR ST ST ohdT -
i ﬁWHﬂT&ﬂW(Preventive Maintenance) &I,
i.  FrNAA Fr 3fFaa a1fa, sRoT FUT I Fr MRS 31 FT IIRT Wk,
iii.  rAITATRr 3reaTeT Tenciient s SYeT sheh Halfd# Tafer &1 Tt e,
iv. 3 U 3 YR A GIRITETT shetariRat 1 gaer ateh
V. ﬂﬁﬁam(line balancing) 31T ST TIT b |
SWIFT ETTT & HTUR TR 3cUTGHAT T ATYT folo<T Teh ThIAT SIT ThdT &-

Hhel IcATGhdT (Aggregate Productivity)

%ol fovil

1A (land) + %7 (labour) + YT Material) + ":I;Gﬁ (Capital) + 37 faa2r (Other inputs)

1.6 3cUTET dUT 3cUTEehdl 7 =X (Difference between Production and Productivity)

3cUTGsT U 3cUTGehdl l HehoUell qUTH: fHesT §1 3cureet &l 31 qY 3curg fo¥eTe (Total Product
Output) & ST ScUTGHdT Ueh ATUEH g & foraa 9T (Output) TET fATL (Input) & TeaeT &
T T STl & | ScuTeet &l TRATUT (magnitude) ScdTeendl & ge el fohdr for=Tr 8t S ST Fehar
&1 gaehT faeller it Te g1 Tehell & 37Ul ScuTeehdl 3 efel & STds|e Scuteet & TRHATIT & ST 31
Hehell § | $eTYC I FaATeT 1WA @aﬁwﬁa@ﬁﬁéﬁmﬁ@ﬁ?ﬁ%‘l
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e fAder & o Jeftr & ATy Scutest A 38 gefer gl & of 8 FafeTeh & & Scureshdr & gefer

grargl 8 faudrd Afe a2 (Input) ﬁmqajﬁa:mars?m (Output) ﬂ'wa@'ﬁﬁ?ﬂ'%ﬁ

3cUTEH §GT Wed Scdreehdl A AT 3T

$H YN ScUIGehdl &l TF-L] HATL! & G&T (Efficient) IT & § STeifeh Scdleet ol Hosiets
HETEAT 3 TN Y a1f @ § | G Al F, IcuTest 1 7Y Ul & Hoast # AT (Output) A7
ST 3caTGahdT, 3cUTeeT ded FT GaTdT T Yeidd el &1

1.7 HH 3cATGHAT & HROT TUT ScqTGhdT 7 gafer Fr faferat
(Causes of low productivity and Methods of improve productivity)

FH 3cUIGhdTl & HRUI (Causes of low productivity) — Tqmﬁmﬁa:qg@wwﬁm%-

1 HﬂﬁﬂTﬁ'&TﬂWWﬂW(Faulty training)

2. WEFTE‘\TGT{U‘TQ—HBE (Faulty layout)

3. 3cdTee A d=iTioten faferat & quieqor 31Tyt & wiagr

4. 37&TH ITC Yol (Inefficient waste management)

5. 3cdTcet AT T qUT &THT T 3TITIT o Y FeheT |

6. ma’rﬁra’mg‘ra:reﬂaﬁrfrtrﬁﬁ%rﬁﬁ (Faulty working conditions)
TG dT I e aTeh ¥ (Factors Affecting Productivity)
(1) STFFAF (Natural) — $8d 3edeic] ATHT FTehicieh HROT, STelarg, 3TEaT ( Humidity), 3o
(Geographical) 311¢ Tee AR 1A B
(2) Tt =Y TSF (Managerial factors) — ST Heddld Jeada2e UF HoTareiiel Taetie
T&TdT, 9§} ATAATT &¢I (Human Relations) 37Tfe 3Ta &
(3) d®elhr TeH (Technological factors) — SHb 3'1°'_<'|?!IT‘[ TgdTelel (Automation), Jdifead
(Robotics),ﬂﬂ?ﬁilg_cfﬁw (Mechanised Methods) WH@WTWTW%I
4) t\i:\G‘i’l'ﬂFl'(Financial) — ﬁj\sﬁaﬁrmﬂ’r, ﬁ%%ﬁﬁmﬂyﬂﬁ, HSR H AT
31T e SH Aedald A &
(5) |WHATSIF (Sociological) — HfAHI HI ATATHRAT, Jeetll AP & 9fd AR, I
3THATAIY 37T7E Teeh ST 3eclald T &
(6) TIHRY CHGE (Government Policies) — 9% 3-1r_<-l?ﬁ?[ m CIESSEREIE I s B
(Economic Concessions), Eh‘ﬁﬁ?g‘d (Tax relaxations) 31T 3T & |
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ScUTEhdT H a‘?’ﬁl‘ #$r fafrar (Methods of improve productivity)

(1) 3TIR 1 fafAT vg St 33T (Job design),
(2) FRRT IRIEATIAT (Working conditions) APUR,
(3) 3Tga] wiarer (Higher technologies) T 39T,
(4) ITTafe=T (Techniques) WW@W,

(5) @F=F o - HT3C (Plant layout) JE'I'H}TIT,
(6)31'UTEI'HT1%I'€I'F=|'UT ( Quality Control) 9 SIX T,

(7) maidldld AcaTgeT ASTATT (Wage Incentive Schemes)

(8) SITIR T 30T (Globalization of business

(9) 37T THTAT 3cUTesT TeletleT (Effective Production Management)

(10) T g 3 feurar (Political and Economical Stability)

(11) 98] 3TTATSTeT Ud HH-ATT (Better Planning and Coordination)

(12) AT TAT 3YFIOT T oA T 0T TG TIATeleT,

(13) FS=eT oo T ATHDT T ITIRT (Motivate) T,

(14) RIEGRCREICIEIER IR GEEE (Better and effective process control)

1.8 3CATGHAT J& & F ATTHIHIOT FHT FTGTT

(Contribution of Standardization in improving productivity)

HATAIRIOT FHTGGIAAT (inefficiency) I THTCT &k 3cUTeehdl &l S&IdT &dl &l I§ TEIser
(ambiguity) ST FHTC el AT 0T AT 3T T T TROTH gl & fSTad et
31fereh GaTaTqut alieh & O famam ST HehelT B SE h# J[UTAT A G0 oh He (issues) B FIH IR
A HEY G A G LT 81 UTCT & | ATADIRIOT oh T oTet

AT §-

(1) FIFHRIHIOT H AR T TIEATT TUT HHI & A AT/ TG g TishaT & T A
fore SueeT g 8|

(2) FATARTRIOT I 3TETSTAT (Ambiguity) TUT 3TEHelaTolT (Guesswork) 3 FHHT 3T el |

(3) ATHTHIOT & IOTEHT H FUR, ScdTcehcll H R AT AR T HeAlaol TeT g |

(4) ITEh T T & GUR Il & F1Teh FATgent T RITICT Fafcrd HHT clich & G T AT 8 |

(5) T & faarat 3R IR ST gfaeaet 7 FAT 3 gl
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1.9 mﬁ@%m (The benefits of increasing productivity)
(a)&lﬁ'ﬂﬁa?m(for workers) —
i FriE ot A guR T 8l
i.  HeAlgo A GBI B
iii.  dclel 7 gefer gich & oI 3e1eh Staet
iv.  Sile 3 GRET TUT HecffSe o 87T
(b) TTERT & fAT (for consumers)-
i. gl A 3AH Fedfee A N GUR BT & |
ii. o SIAT H SR JUTAT ATel 3cUTE ST Bl & Toled Sildetec $f e g |

(c) 9s=t1sT % fT (For Management)—

i, oITaTel 3 AT TUT TH F g gl |
i. HATYT H g 3TIARTIAT B |
iii.  SToTR & gfasale i a1 (Goodwill) T&dT &1
iv.  UTSale T el TFITT H e fa gl &l
(d) TR & foIT (For Government) —
i STCISSIeT & Ao # G glet & TR b1 311 Y (Tax) & &9 7 3T Tored ITed BT B |
i. T o Serar fAerdr &[S Ser <t 3iferen el Hgr g a1 &
iii.  ITSE h ATYAT T SgaR 3YATIT el H FEG el gl
iv.  9fa cafed e A gefa gl g |
v. TS H IHY FhrE gl
vi.  ITSC HI Hehol 3T ST & AT IS 372 cqaT T T faahra giar g |
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2 T Y (WORK STUDY)

2.1 9R= (Introduction)

1Y HETTA Pl AL HehoTadT LT ¢, ST HIoTd FIFIAT TRFH g &, T § AT T ST 3HHT
it & SRR GUR el U H T Tl eflel 1 TET | it a1 Fourferd el 1 aciare
faferat & e 3R FATereT T 3TaRThAT §H/A A TG & | H1A AT hl HT 36627 HR Y Tl
TATAT TUT 38 ~IATH THI F TUT 7 IATH A GIRT I FIAT |

FTE FEIYA T FET TaetoT dhellsh ¢ AT ScqTeeT Afaraadi HY 3ed (Improve) F F faw
T Y AT § | $HF TAE 3652 Fotoat §-

a. TIeF TUT 3T o 37T Tt g,

b. HITd YITHI & TR THTT G4,

c. HIeTd FH1Al o HodTeheT |
PR IETIA & 33T FHIY T DIE-BIE JET H [T fohar FATar § 1 3T 1€ 30 HH dRTT IT
TRk yeraITel o7t & forw Yeleaawanfid foram sirer 81 sae Tl werat 3 fadr o 3@ it 3
fafey gt r sifg e &1
(Work Study: Definition)

T 3T i [T gt e fovar Srar g-

"1 I FHGTIT 1T T el o Hafdd ALl T AT AT qam O fafert o3 smenia
HIeTeh TS eAT|"

" YA Ueh T dehelieh § oIl 3T ScUIGehdll & AT 1 &Y f3STgeT ahah 372raT qd ¥A1iid
F H Ieot AT GanT 31X 7Y AT Y Tera G 3cUTGehdT &l ST ATd &l #gsTdH el
3t

"Scdree TaTer, s gem3il Tt A 1 AReIvoT ieh VY faTer ATl el Torerd SiHeh o 47 T
HfRhdA U fATTAT JhR & (Most Economically) HhAdTIdeh fHaT ST Heh, I 31eaTeT
FEATAT &

fSifeer ATeTeh HEATET (British Standard Institution) & 3],

"Work Study is a generic term for those techniques, particularly method study and

work measurement, which are used in the examination of human work in all its contexts
and which lead systematically to the investigation of all the factors which affect the
efficiency and economy of the situation being reviewed, in order to effect
improvement."
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3T YhR “I ICITT 3T dehailehl [AAYTAT HT fAT 3r€TIT (Method study) TAT S ATIT

(Work measurement) aTHeh REGIEIE RGIY Tgd ?Iﬁ' dTell Ueh <gI9eh Yq (Generic Term) %’, S
AT HF (Human work) ﬁmﬁuamﬁﬂmﬁ@rw@rm%waﬁﬁqgaﬂm%ﬁ?
e 3 FHAET RS FI FAGEY AT (Systematically investigation) TFHT & AT &
Shfeh Teufd gurar & v 3gehr cardr vd fAdegadr I genfad sd g1"

2.3 (Importance/Objectives of work study)

H IETTA, Tt U ANETOT o fU Far &7 SR A1 & dAT e Fegedt Hr gfd
& foT 3MamET ST B

(i) T& S T IS Hh, AT 3T T Scureenar # et e H ALIH § qdl
SHH SEd HA YT AI0F T T &

(i) I8 fAsuesT & AR A AT I & oT FAT FA ST § Fad FWR wema
e td fAgeaor AR AT B

(iii) T& UP TWUECY YRhAT HT Uleld AT § ST Tg FARYT ar g o foelr off
Graletid e & ST g S P

(iv) a8 #FN=T aur wehaAl 3fe & 3R o3 aor Afar & 3fRad gaer gant 3curg &
AT A A H HAGE Tl ¢l

(v) TE 3ATaTH AAGT ATATATSAT Sl TATCT FAT § [OGd AT H §ad giar g T
T # gefTr gl g

(vi) T8 FRITAT T SR JTHIT (layout) IWAT §, FT F¥ & aTATEGIYT I TTh-
TITo @ ¢ o8 Ad dur 961y &7 #gsidd IREERoT (Transmission) giaT &

(vii) 9RO (Incentive) HSIGY UTTell &1 AN &leh HACUNRAT & HIAel T P AT
el H A fAeld gl

(vil) Ig ATT TAT GG & dgdl YANRT SaRT 3cdleed I dUT ThU defad IT SIERT H
I T GFEATGAT T HH T gl

(ix) RE fARTT va YhaT A FAT 37AT

(x) #fFH A 39F FF A 34F Ao Ao B

2.4 FY-3reYIST 1 ITANATIT (Applications Uses of Work Study)

F HEITT & fAeUledl & 39T AT o Fad 3¢ # HRAAEAT HF dgak da #
& gfar € Sfee 398 FRig FATRAT I 3T HAARAT 9T o gar 1 RIS &
39T O RAffea Rl & FF gonfordt & S8R Jur gHaRmel g & off Ace A
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gl Sl Iudrell, g HAT dAr HW Ife aE A S FE wEEA & fdeudr &
HUATAT T g1 HET A, 1 Heqy & 39 H g et g g-
(i) dl, IETATR, YoT VaT TUT Woldha, & AL & S8 (design) H,
(ii) eI H IcureeT Fraf, MY va G st g A,
(iii) & 1, TESER T B HH TUT Ioat 301G & IfFepeuat (design) #,
(iv) ¥a= faAToT Frafb A,
(v) TeT¥ gEd=aior (Material Handling) a2 ararand (Transport) &,
(vi) SFRT (Offices), $1SRITET (Stores) YT aMerAT (Workhouses) &,
(vii) STeT, ¥l TUT I8 A,
(viii) FoIT TAdeTTar (Energy Economy) SRIshaAT #,
(ix) #ATRTET, Asha dur faavor (Marketing, Sales & distribution) |

2.5 FA-IEIYTHAT Q?WQW?IUT (Essential Qualities of work study person)

Teh i, SiT 1Y ITEATA Y TET &, H cAeheilehl T glel o HTY-ATY f3e=T [0t a1 gler off
3TITH &-

i a%"\’ﬁU(Research), mwm(lnnovation) WW@HTQT%UI
ii. WW@W@WW&@W(EXWHWCM) glaT aTfgu|
i. dg gy, e vg w3 # f3ary IW arelT g AR T
iv.  ORHET, GTceTRiel AT ATcATIART (Selfconfident) Bl=IT ATRT |
v. SR U, TR, §HAT JAT 3TThY e faFdcd aTell 81T AT T
vi. e, ST, sTonifEd @ aRqul g @R |
vii,  HHI H Hed Ugdlelel aTell AT HTRATETET gl arfed|
2.6 F HEIIA & SRIT oY ST aTell WITHTTAAT (Precautions to be taken during Work
Study)
T ITEGT & GNT ol STt alelt YHE Fraenferar foe 8-

(i) T ITCIIARAT I HIT TUT I ST HTHBT H ST T AMQT AT SoTehT THEITHT T
ITFIITd ® T GASTT ARV SHY TETIATAT TUT HTHPT & ST 3T &7 AR ST 81

(ii) ST T F FFaUd his Y 91T HfAS F e 77 e ez sifavara #r Al
ForaT|

(i) ST AR BT 39T HrY foyeaet gropz, For=m feely Teaolt 7 wiFAfeT gu, e aifev|
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(iv) 3cUTEsT H 31T TET Fehrael, SHA-HHAT T Hel AHAT (raw material) ST 3Tl o glel, FeT TT

TET IR T HIA o glalT, 3TTe I TATHHT e THATCT AT AV | ST HTHF T H AT TA T

SR gl ST 8l

(v) 513 3cUTGehdT (Labour Productivity) SeTel & Ugot HMAT  TIwAT T ScUTeeT SeTet Sl ST dat!
T |

(vi) ST TETTeTehell I I TG AT oAal Gall ANGT Jfoeh UG HIA BRHe & ATETH F FHlell
EUY

(vii) FTITITET 7 Y off g & aRadaT 1 U SRt 3r2rar S1ffe Garaat I avw F farer grar
1 O # SR 3Rl I 30¢ HoJSC AT aUT 75 Y AT & A1 TR 3oTeh HSBT T
HATC FIATBIAT B |

(viii) ST 3T G-t AT ST AN & Teatiehl T ol FTURUT HTAE deh Foft hr
F &Y AT TRT| STEH FIT 3eTIARAT ! 391 FrAT H AfAR 3R gaerat H ggraar i
IGEGIN

(ix) SR IT IS & BT HEAGT el @ I HRIEA o dTATaRoT H T 37aeds Fur fomd
ST T1fe | Ig R SAAHF (Ergonomics) FEATAT & |

2.7 F eI EFGT?T:!; ITGRTF A (Pre-requisties of Conducting a Work Study )

F FETTT Y=Y dod GaRT YA ST aTell Teh 0T 3R & et gaer e
FHEATHT I 3R AU AR aleh F faeelfta st & forw forar Srar g1 98 e 3 daey
e T e d 18T &1 R AT T H A TS e AANeh Frawel S df 7l FURAT Re]
37397dl @ YT <eTclT ¢ foh R 3TE0eT A ScuTeshll H Jefidy glch ¢ Forad Yeetiel T STawhi &
HEY Sg} TFaI-Y de1d ¢ | FATed &7 fondd 8ff sgarra o1 ofrer & forw R Sirey arel i 3regaaaT &
g AR A Aar@ & a1 wfgv| Ife Af@wT F1 gt i draem & earg gy ar 9 oy of
JeelTd T AU AgT A & |

S TR &4 S § (o TS AT FIaetl 2T Ts! HIRIGRT G a7 VHT &7 a1l § it i
3T I Gholdl o [oIT 3TaTH & |

FRI-3METIA & fAT AT T TIT A AT [T vt R TR fFar srarg-

(1) i get (Economic Aspect)
(2) CTheAThT 8T (Technical Aspect), T
(3) ATAAIT T&T (Human Aspect)

Page 15 Faculty: shubhendu prashant singh
+91-9910594486; singh.14@iitj.ac.in




Subject: Industrial Engineering

Unit-1

(1) 3w gat (Economic Aspect) —

Y AT 31egas 7 §F 3R oerd AT 81 81 3T fondlt SiTer T ofaell 3raf®r &t 3regaet e
R ST T 37ET T Sl SR TWT TR | U & 37 19 (Job) T TATRRAT &7 ST T ¢ | o ga
ST Y HH e T 31T GEHTTTT &1 VH ST T UgTT=TT THT 81T & Fdifeh d IWd 8-

(i) 3TT 5 (labour) 37aTd, 31UTA SAH 31T FFI AITAT R |

(ii) HTTT AT 7T 1 1At AR,

(iii) TrE=T (Occurrence) &Y 3T AT 3T Soteht 31TeIeh AT AT &

(iv) 3c9TEsT YW@T (Production line) ¥ 3TaRIET (Bottle necks),

(v) 3r98&TTeRd 3T gHeaT |

(vi)WWWﬁ?ﬁFWE@'WW(movement) I

(vii) 3T EhHT (Scrap) AT RUIATHIT (Reprocessing) oITaT

(viii) 3TGCTSH (Overtime) foreil T 37fRreh 87aTcTTeT |

(2) dheAYhY 98T (Technical Factors) —

PRI 3reTTT SNTAIR F1 3reTTT R A7 3 AT & IR 7 3T deheilen! AT IWAT AT
haol TAEY AT ¥ TEATIF THTAT T FET feTeT (Solution) UTCH AT BT & | SH ST T HHSA
foIT Ueh AT Tof TR faaR i & Toree 3rarier g1 36T 81 38 #A2MeT § Tl oigel H e
& ﬁalscgcﬂé’iqéu TET & | URTEHH 3T ¥ Tg IdT ToIdT ¢ [ I8 7T e a1y werdy
U g oh TN FECT T IS 1T AT $IOT A e TR 1Y Y TET 8| oA fehe T AT #R0T & gefer
AT & ST HTAT T THATT §o A6l 81T ¢ | Tg Y T & 6 A 3= a1fa I Ty e W
Fe o foIT TATeT T (rigid) o7 81| AT I 96T &t X I &1 THT & Th 3curee T T&ar d §¢ I
W] I[OTarelT # R fIRTae 31T SR | 1 sheled W AH AT #MeT godt & Aeheilehl TaRISAcT € 58
Feh ST HHEITIHT T Gl it o [T HTaLTeh el §| Aehelichl TaT & ULl & ToIT T SR

AT -

(i) TcTel IOTET TG dTel SIS (Job)

(i) O G, foraTe 31f8e Thg saar €, aar

(iii) ST (Job) & TFaTeUd HHATRAT I AT aTell TRMAR fRASPRI |
(3) ATSTEIT 98T (Human Aspects) —

a1 faftr 3reaaa &1 F § U IR Faifeh T8 3T dlich I THITAT T & o1 0d e aaiHTeT
A AT ST TGT & AT TehdleT AT Ffoldrat 3l qUIRT § Tlleprd o181 & | S fafer sreaarst 7 Averdg
&7 hY Teh HgcaquT (AT &1 Fo 0 Ty aRTEUTS, ST8T AT gaT X faaR ke maeas
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(i) 3Tereh gEle=T gle,
(ii) 31TE2R (inconsistent) El?mé, aar
(iii) FFTRAT FT 3ATTTS TUT 3913 F & IR 7 AP |

(Techniques of Work Study)

F 3reaa &Y RIS aaeliet garT fanar Sirar 81 @t & develie 3rerer-3rereT o1 & 379« Hged
@ 8-

(i) I A 3¢ (Method Study)
(i) T ATIT (Work Measurement)
3UiEd & faqd faavoT e TR §-

(i) FI-RATEr 3reTAT (Method Study) - "SRITAT 3reTaeT, fonel ST &l sheey T adaTeT fafer ar
wfasy ¥ fav gearfad [ &1 saAscy 31ffe@s (Systematic Recording) TUT ST TLI&ToT
(Critical Examination) T & Tora® fop =y Tg H’qﬁl}'ﬁ LT U gHTdT Aot o f9f@a =
T foham 51T Aeh 3R ST 89 T T o1 e "

"Method study is the systematic recording and critical examination of existing or proposed

ways of doing work, as a means of developing and applying easier and more effective methods
and reducing Costs."

o Tafer 3T &1 HET 3687 Sculce ATl T HleTeh T AT TUT 378 HTT2Th FUR
HE 8| 38 T o fafty ganr R v 511 38T 81dT &, 38T G 31egae fhar Sar 1 sas
AT AR el I, TR, AT, ITRI0T, HI, NSRS T IT6eT ITETTT fhaT ST & T2m
m%wmwmaﬁaﬁag%mm%l TAWAH Yeha Tef (Process Charts) & 38T &
w3 faftr va A &1 3eds R Sar 81 @ I A 3917 T IRt @9l Al X AT
&aRT 3 a3 1t T ATeTa-ALMNT 1E AR 31T FoRaT ATAT &1 36 |1 & ST AT AT &1
TTC (Left and Right Hand Chart) GaRT HTeTd GaRT &I ST J&T aIfafafet &1 3regaet fhar Sar gl

379 39era gioTg Gt et Fr Aee T R W T TIoaH v afad [@fe Ara $Hr Sy & aar
T et aTfafafRat va At st Aered HHY AT & T F=Id T ST § ToTad 3T yarfa
& AT W I8 giar g1 et gl gany fhd ST @ 1 T eI, ATSHIARGT HeTTA
(Micromotion Study) TTeheileh GaRT S Tl TR &1 FohaT ST § | 3N 36 Foemfad Guri o faar
forar SITaT g1 38k arer €1 Ig #f ¢@r Srar & b 3cdtesT ey, 3ueior, Al va 3R Fr @afae
39197 BT QT ¢ HUAT Ag |
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3YNF dhailehl T 3TANIT e Teh AT fAFer 1 fAAT0T foram SITar & St 87 9hR & fgda, aITaTvie

Tg fAGeTAT (Economical) 811 Y& 3T & fIT UG IETAT 3T9T-3HeeT giar ¢ Fifh Tg
AT AeT & Toh St faf T T R HAAH g, 98 3T T W Y Fafaa gl 37d: aedsd g

o Taft T3t IX €T TW §U Ueh U HrAAT BT AT feham ST ST WXl T SAAgIR &
AT A 3G HI F GHAY JAUT U T Tad g1 9T FTaqd 3¢ TNT 1 T |

(ii) T ATIT (Work Measurement) - " FT3 HETTA H 3 gAY AGTIYVT Ahelieh & Hecldrd
I AT Tl ST & TS 37 ehotienl & 3ToATET fohaT ST § ST Ueh T19Y (qualified) HT&h
CaRT Ueh fAfRISE SiTe &l Ueh GATUTRE J[OTar F T Sellel 7 ofaTel alel HHY ol FT e 0T el
gl”

"Work measurement is the application of techniques designed to establish time for a qualified
worker to carryout a specified job at a defined level of Performance."

I AT T fohaT & &F $T91T & gafichel foham ST Hehell &

(1) ATTRIRIT (Standardisation)
(2) HHI HATYT (Time Measurement)

U gafad /Y AT Fa & ¢ Ig 39T 8l oar & & 395 fir I arer @iy a9
afATaTRrAT, ScuresT AT & TN, ISR T FAT TAT HI Sl FAT fafer quiey & TRenSa
S | 37T Uk faIflad Reprs Fe11ehe T@1 STaT § | I faf@d Rents g "AreTehianior” Fgatdar g |

HATARTROT & gRATd i TAfY 7 6T THT &1 A9 fFam SI1aT § | T A9 Af & yr: o
31e 8 T ST | S8 ford S T DIE-BIE gehsl & die fordm e §1 T g7 Teft ammart &
ST THY TAIT-37T9T AIC R FoIAT ST § | TG FHIY Teh Terqard (Stop-watch) GRT TFdesT HITT
ST & | TR |t 77T} 31 F13T T ot ER SIS 1 H o3 el FHY T AT Y [orT STl 81
a%m?rgmmww (Total work cycle time) FgeITAT & |

THI T Y T Ueh ATRUT HAh SaRT A I FHY & YR W & fhar s &1 e sg
FHY T JoleT [HHTOT T R h1 X 7§ ARECideh Hideh GaRT B & 1 ol AT T A &
Wﬁw@%%ﬁﬁ@%ﬁ (Performance Rating) F&d gl mt’iﬁmﬁ
(Rating Number) 39eTstT 81T &, TSTHehT HETIAT ¥ 3WIFd FlTCTgUHHq P AT AT (Normal
Time) & IRaafdd a o &| T AT & Tl T S &t T S TAY 91ed 81T &, I8 37 Hd
I oY T HTeleh GHI (Standard Time) FEITdT &
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3 Yo "ATAS HH%H?W%WWWWWW?WWQ’UHWW

?mﬁ@aﬂ@?ﬂl"

S ATYT & 3847 (Objectives of Work Measurement) - S AT ¥ foia=ifel i@ 3ggeat dr qfc
gl |

(1) #1f8& TAI=FUT (Labour Control) 3T FTAT ST |

(2) ATeTeh T3 IgYTd (Standard Costing System) SelTel & HEGG T |

(3) gafas RIS &1 AT THT (Standard Time) AT T |

(4) S AIcHTET TTSTAT3IT (Sound Incentive Schemes) aii%l'ﬂ'{:laicfo T 9GTeT shiadT|
(5) 3cTGeT AraTelT (Production Planning) 3T TR e |

(6) T4 TS 3YHIUTT T aEATIh TTRTS AT Y STThTRY ST |

(7) 3cUTee AT 7 Al STt 3og AR 317 JHTdT Fe7eTT |

(8) HATAT ATFd TATTAT H HETIAT T |

2.10 F fafeY srewaer g2 1 AT # Faey

(Relationship between Method Study and Work Measurement)

1Y FAfe 3reaTe YT HRIATY Sl 3M9H A Geafoud gid & | SR fafer 3reaget &1 graey fand
SIS 37aT Yshel A gl aTel 1l & Al § § STdieh 1 AT T T Sla AT Tohed § 53
3T THT T ATT e HH el dAT ThH F oI AT THT TURT i 4 § 5 sRifafe
LY GaRT AT T T Tl U 3ol Al @ TR a0 R H 97T g1 31 Gleil & #ALY
T T T 2.1 GaRT & i foham s g

[e=]
J | E— j
ard faftr semgs &4 "7
I # 3a faferal q1a P wEEiEar
B I B B fow ) Ta B > e
v v
e B wan § a5 @ wfsar
— hidilid 1 e a2
- wReddefiad@d [T » 3w wwg @ fofea ava &)
T e fmardt, Frats va P, do= &
| oo sl e 2 < i, s, o Fraeor,
3P e 35 e A WA IR A & & e P
| 3 e Ak & WS SR wfta &)
L S — |

fRrx 2.1—ard RAft g aw R w9 A Ty
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