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L A B O U R  H O A R D IN G  IN  T H E  IN D IA N  M A N U F A C T U R IN G  

IN D U S T R IE S  

 

 

  Lab ou r h oa rd in g  stan d s  fo r a ll th e  fr ic tion s  in vo lved  in  th e  lagged  

ad ju s tm en t o f lab ou r  in p u ts  to  sh or t-ru n  f lu c tu ation s in  ou tp u t [B ow er  e t a l 

(1 9 8 2 ) , O k u n  (1 9 6 2 ); an d  S o low  (1 9 6 4 )] .  T h is  con cep t h as  b een  

va riou sly d escrib ed  b y  d ifferen t sch o lars, v iz . “ e ffo r t var ia tion ”  [M an g an , 

(1 9 8 3 ) ] an d  “ rese rve  lab o u r fo rce ”  [M ille r, (1 9 7 9 )].  W e are  accep tin g  th e  

b road  d efin itio n  o f B ow er (1 9 8 2 ) , o f lab o u r h oa rd in g , to  avo id  d istin c tion  

b e tw een  h o ard ed  w o rk e rs an d  h oa rd ed  w ork in g  h ou rs  [Les lie  (1 9 7 9 )]  o r  

b e tw een  p a id -fo r lab ou r  h o ard in g  an d  u n p aid -fo r lab ou r  h o ard in g  [T aylo r 

(1 9 7 9 ) ].   

T h e  es tim ates o f th e  ex ten t o f lab ou r  h oa rd in g  are v ery  im p o rtan t 

b ecau se th ey m easu re th e m agn itu d e o f u n d e ru tiliza tio n  o f in p u ts o f 

lab ou r.  T h ese  es tim ates sh ow  th a t th e  u n d er u tiliza tion  o f lab ou r is n o t 

on ly th e u n em p loyed  m an p ow er, b u t a lso  th e ex ten t o f u n d e r em p lo ym en t 

o f em p loyed  w ork e rs  [(T aylo r  (1 9 7 4 )] . T h is m easu re is o f im m en se 

im p ortan ce fo r  th e lab ou r  su rp lu s d eve lop in g  econ om ies in  g en era l an d  fo r  

th e In d ian  econ om y in  p a rticu la r, w h ere th e p h en om en on  o f lab ou r  

h oa rd in g  affects  th e  ex ten t o f lab o u r ab sorp tion . 

In  th e p resen t p ap er  an  attem p t h as b een  m ad e  to  m easu re  in te r-

tem p ora l tren d s  in  th e lab o u r h oard in g  an d  its  d eterm in an ts  in  In d ian  
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m an u fac tu r in g  in d u s tr ies.  For  th is p u rp ose , th is p ap er h as  b een  organ ized  

in  fou r  d ifferen t S ec tion s .  In  S ection -I, w e  are p rov id in g  th e th eo retica l 

b asis  o f th e  co n cep t o f lab ou r  h oard in g  an d  its d eterm in an ts . In  S ection -II , 

w e are p resen tin g  d if fe ren t m eth od s  o f estim atin g  lab ou r  h oa rd in g .  

S ec tion -II I d ea ls  w ith  estim ates  an d  d eterm in an ts  o f lab ou r h oard in g  in  

In d ia . F in a lly in  S ec tion -IV , w e  h av e p resen ted  th e  m ain  con c lu sion s  o f 

th e stu d y. 

I . T H E O R E T IC A L  B A S IS  O F  T H E  C O N C E P T  O F  L A B O U R  

H O A R D IN G  A N D  IT S  D E T E R M I N A N T S : - 

It is  a  b as ic  exp lan a tion  g iv en  in  th e s tan d ard  m ic ro -econ om ic 

th eory, th a t lab o u r p rod u ctiv ity w ou ld  b e less d u rin g  b o om  th an  in  

recession .  T h is exp lan a tion  is  b ased  on  th e law  o f d im in ish in g  re tu rn s.  It 

is  b ecau se, it w ill b e ad v isab le  on  th e  p ar t o f a  f irm  to  u se th e ir least 

e ffic ien t w ork ers a t th e tim e  o f b oom  an d  re ta in  th e w ork ers  w ith  h igh er  

p rod u c tiv ity d u r in g  recession .  T h is exp lan ation  is con s is ten t w ith  n eo-

c lassica l p rod u c tion  fu n ction .  T h is is b ecau se, th e am ou n t o f lab ou r  

req u ired  to  p rod u ce ad d ition a l u n its  o f ou tp u t from  a fixed  cap ita l stock  

w ill in crease (d u e  to  law  o f d im in ish in g  re tu rn  to  a  v ariab le  in p u t).  If  firm  

co n tin u es to  p rod u ce  o u tp u t th rou gh ou t th e  cyc le , th en  lab ou r  p rod u ctiv ity 

w ill in c rease  w h en  ou tp u t fa lls . T h is exp lan a tion  o f m ic ro -econ om ic 

an alysis is a lso  con s is ten t w ith  f ixed -co -effic ien t p rod u c tion  fu n ction . I t 

ru les o u t th e p oss ib ility  o f su b stitu tion  b etw een  cap ita l an d  lab ou r . U n d e r 

th ese  con d ition s, th e d esired  leve l o f em p loym en t w ill va ry in  d irect 

p rop or tion  to  ch an g es in  th e leve l o f ou tp u t. 
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H ow eve r, in  rea lity, it h as  b een  ob serv ed  th at ch an ges  in  th e  

em p loym en t a re m u ch  sm aller th an  th e ch an ges in  ou tp u t [K en d r ick  

(1 9 6 1 ) , K u h  (1 9 6 0 ), O k u n  (1 9 6 2 ) an d  P etten g il (1 9 8 0 )] .  T h e m id -1 9 6 0 s 

w itn essed  th e b eg in n in g  o f m ore em p irica l w ork  to  u n d e rstan d  th e  

re la tion sh ip  b etw een  ou tp u t an d  em p lo ym en t w ith  th e h e lp  o f lab ou r  

d em an d  fu n c tion s  [H am erm esh  (1 9 9 3 ) ].  S im ilar  a ttem p ts  w ere m ad e to  

es tim ate  em p loym en t fu n ction  fo r th e  In d ian  m an u factu rin g  secto r  [S eth  

an d  S e th  (1 9 9 1 ) , (1 9 9 1 a)  an d  (1 9 9 4 )] .  T h ese  em p ir ica l es tim ates sh ow ed  

th at em p loye r fo r  cer ta in  reason s a re  n o t in terested  to  red u ce em p lo ym en t 

b y as m u ch  as fa ll in  d em an d  fo r  th e ir  p rod u ct.  T h is  em p irica l 

ob servation s w as su p p o rted  b y an o th er  se t o f em p ir ica l ob servatio n  th at 

p rod u c tiv ity o f lab o u r ten d ed  to  fa ll d u rin g  recess io n  an d  r ise d u r in g  b oom  

[B o w er e t a l (1 9 8 2 ), K en d rick  (1 9 6 1 ), K u h  (1 9 6 0 ) , O k u n  (1 9 6 2 ) an d  

P etten g il (1 9 8 0 ) ].  N o t o n ly  th is , it w as  ob served  th at sh are  o f p ro fit to  

to ta l in com e d ec lin es d u rin g  recess ion , th a t is  sh a re o f w ages  to  va lu e  

ad d ed  r ises d u rin g  recession . [H u ltg ren  (1 9 6 0 )  an d  (1 9 6 5 ) , M orre ll 

(1 9 8 1 ) , N eild  (1 9 6 3 )  an d  S o low  (1 9 6 8 ). 

T h ese fin d in gs  w ere to ta lly  in co n sisten t w ith  th e exp lan a tion s  g iven  

b y m icro -econ om ic th eo ry.  S ch o lars ob se rved  th at, th e ex isten ce  o f th e 

p ractice o f lab ou r  h oard in g  can  b e con sid ered  as th e s in g le  exp lan ation  fo r  

th e co -ex isten ce o f a ll ab ove m en tion ed  em p ir ica l ob se rva tion s . T o  

u n d ers tan d  th e  re la tion sh ip  b etw een  lab ou r  h oard in g  an d  ab ov e m en tion ed  

em p irica l o b se rva tion s  on e  h as  to  exam in e th e p rocess o f ad ju stm en t o f 

in p u ts o f lab ou r  to  th e ch an ges  in  th e  leve l o f ou tp u t. T h e lab ou r  m ark et 
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m ech an ism  w ork s  th ro u gh  ad ju stm en t lag s an d  exp ected  sa les  [Fa ir (1 9 6 9 )  

an d  T aylo r (1 9 7 4 ) ]. 

D u r in g  th e ear ly p h ase o f recession , em p loye rs  w ill b e  re lu ctan t to  

lay-o ff w o rk e rs u n til th ey  are con fid en t th at th e fa ll in  d em an d  o f th e ir 

p rod u c t is  g o in g  to  stay  fo r lo n ger  d u ra tion . T h eir re lu c tan ce to  d em an n in g  

is re la ted  to  th e  co sts o f d em an n in g  an d  rem an n in g . T h ere fo re, if fa ll in  

d em an d  o f th e ir  p rod u c t is  tem p orary an d  m an n in g  an d  d em an n in g  cos ts  

are h ig h , in stead  o f lay in g -o ff w ork ers , em p loye rs m ay k eep  reserve lab ou r  

fo rce ; w h ich  lead s to  lab ou r  h oa rd in g . T h e ex is ten ce  o f lab ou r h oard in g  

d u r in g  recess ion  resu lts in  lagged  ad ju stm en t o f em p loym en t to  ch an ges in  

th e lev e l o f ou tp u t. T h is  cau ses  th e fa ll o f p rod u ctiv ity o f w o rk e rs d u r in g  

recession  an d  in creases  th e p rop or tion  o f w ag es to  th e va lu e-ad d ed . 

O n  th e  co n trary, d u r in g  th e  p h ase o f reco very, em p loye rs w ill b e  re lu ctan t 

to  em p loy  m ore w o rk e rs  u n less an d  u n til th ey exp ect th at th e  g row th  in  th e  

d em an d  fo r th e ir p rod u ct is g o in g  to  las t fo r  a  su b stan tia l p eriod . 

T h e refo re, in creases in  th e d em an d  fo r  lab ou r in p u t w ill b e  m et in itia lly  b y 

in creas in g  th e u se o f h o ard ed  lab ou r , w h ich  w as  k ep t d u rin g  recess ion . It 

is  th e lagged  ad ju s tm en t o f em p loym en t, w h ich  in c reases  p rod u ctiv ity  o f 

w ork ers d u rin g  reco very . T h is  su ggests  th at it is  th e lagg ed  ad ju stm en t 

m ech an ism  o f em p loym en t, w h ich  m ak es average p rod u ctiv ity o f lab ou r  

to  m ove  p ro cyc lica lly  [P e tten g il (1 9 8 6 ) , ch . 1 3 ] . H en ce , th e ex ten t o f 

lab ou r h oard in g  d ep en d s on  fr ic tion s , w h ich  ex ist in  th e  lagg ed  ad ju stm en t 

o f in p u ts o f lab o u r to  ch an g es in  th e leve l o f ou tp u t. 
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S ev era l reason s  h ave b een  id en tified  to  exp la in  th e ex isten ce o f 

fr ic tion  in  th e  lab ou r  m ark e t ad ju stm en t. T h e  lags in  th e  ad ju stm en t 

m ech an ism  em erge  b ecau se o f, (a) tech n o lo g ica l co n stra in ts a ris in g  from  

th e in d iv is ib ility  in  th e  p rod u ction  p rocess, (b )  th e con tractu a l 

co m m itm en ts b etw een  em p loye rs  an d  em p loyees ,  (c )  tran sac tion  cos ts  o f 

m an n in g  an d  d em an n in g , an d  (d )  em p loye rs  m ay n o t lik e  to  lay-o ff 

stra teg ic  m an p o w er w h ich  h av e skills  th at are f irm  sp ec ific  o r  are n o t 

av a ilab le  in  ab u n d an ce in  th e lab o u r m ark et, even  d u rin g  w o rst o f 

c ircu m stan ces [O k u n  (1 9 6 2 )  an d  O i (1 9 6 2 ) ]. 

T ech n o log ica l in flex ib ility  is  co n sid ered  to  b e an  im p o rtan t 

d e term in an t o f lab ou r h oard in g . T ech n o log ica l in flex ib ility  em erg es w h en  

p rod u c tion  is carried  o u t w ith in  th e w ork fo rce  o rgan ized  in to  d iscrete  

g rou p s  o r gan g s. T h e  im p ortan t ch arac ter is tic  o f th e gan g typ e  o f op eratio n  

is th a t th e  con tr ib u tion  o f in d iv id u al w o rk e r to  ou tp u t can n o t b e sep ara ted  

from  th e ou tp u t o f a  g an g so  th at ch an ges in  em p loym en t occu r in  ju m p s 

o f w h o le gan g. [(A lch ian  an d  D em setz  (1 9 7 2 )] . If  th e s ize o f th e g an g is  

fixed , th en  it su gg ests th a t th e re ex ist so m e  k in d  o f d iv is ion  o f lab ou r  

w ith in  th e gan g . T h erefo re, con stan t lab ou r p ro d u ctiv ity w ou ld  resu lt if  

lab ou r fo rce w as red u ced  b y  th e low est com m on  facto r o f th e coeffic ien t 

co n n ec tin g  su ccessive  gan g s [T aylo r  (1 9 7 4 )] . T h is  im p lies th at fo r a  

g reater  ran ge  o f ou tp u t, var ia tion  in  em p loym en t rem ain s stab le . 

It h as a lso  b een  argu ed  b y  so m e  sch o lars, th at lab o u r h oa rd in g  on  

th e p art o f a  firm  can  b e  v iew ed  as an  a ltern ativ e s tra tegy to  h o ld in g  

in ven tor ies o f fin ish ed  go od s [M ille r (1 9 7 1 ) ]. A  f irm  w ith  im p e rfect 
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k n o w led ge reg ard in g  flu c tu a tion s  in  d em an d  fo r  its  p rod u cts m ay ch oose  

b e tw een  th ese tw o a ltern ative stra teg ies  d ep en d in g  on  th e re la tive cos ts  o f 

each  a lte rn a tive. T h erefo re , it is  b e lieved  th a t th ere is  a  p os itive  

re la tion sh ip  b etw een  cos t o f h o ld in g  in ven tor ies o f f in ish ed  good s  an d  

lab ou r h oard in g . H ow ev er, th is p os itiv e re la tion sh ip  m igh t b e  a ffected  d u e  

to  th e ex isten ce o f cos t o f m an n in g  an d  d em an n in g  b ecau se a firm  w an ts  

to  m in im ize lab ou r  co st ove r th e  cyc le . T h erefo re  a  firm  can  save h ir in g  

an d  fir in g  cos t b y h o ard in g  lab ou r  d u r in g  recession  u n til an  u p tu rn  is  

ex p ected  in  th e d em an d  o f its  ou tp u t. H en ce, a  firm  m u st ch oose h ow  

m u ch  lab ou r  to  h oard  d u rin g  d o w n  tu rn , b ecau se it faces th e  ch o ice  

regard in g  in cu rrin g  cos ts  o f d em an n in g  i.e . red u n d an cy p aym en ts  (D C ) 

an d  h ave to  in cu r  m an n in g  cost (M C ) w h en  recove ry star ts . W h ile  m ak in g  

ch o ice rega rd in g  lab ou r  h oard in g , a  firm  m ay d ec id e to  h oa rd  w ork ers  so  

lon g  as  Wt ≤ D C + M C  [C lark  (1 9 7 3 ), B ow er e t a l (1 9 8 2 ) p .1 9 ]  

In  th e ex istin g  lite ra tu re  o n  d e te rm in an t o f lab ou r  h oa rd in g , m o st o f 

th e sch o la rs  h ave g iv en  im p or tan ce  to  th o se var iab les, w h ich  c rea te  lags  in  

th e ad ju stm en t m ech an ism  in  th e  lab ou r m ark et. T h ese facto rs can  b e  

stu d ied  in  th e m ic ro  s tu d ies  o r c ross-section  s tu d ies b y co llec tin g  

in fo rm ation  ab o u t th ese var iab les th ro u gh  a su rvey.  In  a  stu d y w h ich  

p e rta in s to  m acro -leve l an d  in ten d s to  stu d y in ter -tem p ora l tren d s in  th e  

lab ou r h oard in g , it is  d if ficu lt to  ge t tim e series  d a te on  th ese var iab les. 

T h e refo re, w e h av e id en tified  a  se t o f p roxy va riab les fo r w h ich  tim e  ser ies  

d a ta are ava ilab le .  T h ese var iab les are  (a) s ize  o f th e  en terp r ise; (b ) cap ita l 

in ten sity  o f an  en terp rise;  (c )  com p osition  o f lab ou r  fo rce in  term s o f 
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p rod u c tion  an d  n on -p rod u c tion  w o rk e rs  an d  (d ) lagged  em p loym en t. I t is  

th eor ized  th a t s ize o f th e o rgan ization  p rov id es h o ard in g  cap ac ity to  an  

en terp r ise . G en e ra lly sm a ll en terp r ises h ave  less h oard in g  cap ac ity an d  

a lso  are n o t covered  b y lab ou r  leg is la tion ; th erefo re , it is  b e lieved  th at th ey 

can  res tru ctu re  th e ir m an p o w er w ith  m o re f lex ib ility . 

T h e  re la tion sh ip  b etw een  cap ita l in ten sity  an d  lab ou r  h o ard in g  is 

an tic ip ated  to  b e n egativ e b ecau se tech n o log ica l ch an g e is exp ec ted  to  

in crease red u n d an cy.  H ow ever , if d u e to  s tron g  lab ou r  leg is la tio n , an d  a ll 

th e facto rs m en tion ed  ab ove w h ich  affect th e p rocess o f ad ju stm en t o f 

m an p o w er, en terp rises  are  u n ab le to  ad ju st th e ir m an p ow er, th en  

re la tion sh ip  b e tw een  h oard in g  an d  cap ita l in ten s ity can  b ecom e p ositive . 

T h e  com p os itio n  o f w ork e rs  in  term s o f p ro d u ctio n  an d  n on -

p rod u c tion  w o rk e rs  is a lso  an  im p or tan t in flu en ce o n  lab o u r h oard in g .  It 

is  exp ec ted  th at as s ize  o f th e en terp rise  in creases, th e  p rop or tion  o f n o n-

p rod u c tion  w o rk e rs to  p rod u c tion  w o rk ers in c rease .  It is  b ecau se , w ith  

tech n o lo g ica l ch an ge an d  econ om ies o f sca le , p ro p ortion  o f w ork ers  

req u ired  a t th e  sh op -floo r d ec lin es. H o w ever , ea rlie r stu d ies h av e fou n d  in  

th e case  o f In d ia , p rop ortio n  o f n o n -p rod u c tion  w o rk ers e ith e r fa lls  o r  

rem ain  con s tan t. T h is h ap p en s  b ecau se  n on -p rod u c tion  w ork ers are 

essen tia lly  p rod u c ts o f b u reau cra tiza tion  in  in d u stry .  T h e refo re, th ey are  

p a rt o f f ixed -co st to  th e en te rp rise.  H en ce, as  s ize  g row s, en te rp r ise w ill 

e ith er m a in ta in  th e ir p rop or tion  o r red u ce th e ir n u m b er in  o rd er  to  

m in im ize f ixed  cos ts  [B h asin  an d  S eth  (1 9 8 0 ), G o ld ar  an d  S e th  (1 9 7 5 ) ]. 

S tu d ies con d u cted  in  th e case o f d evelop ed  m ark et econ om ies  o n  th e o th er  
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h an d  su gges t th a t as p rop ortio n  o f n o n -p rod u c tion  w o rk ers to  w o rk e rs  

in crease, lab ou r  h o ard in g  w ill a lso  in crease , b ecau se  in  th ese econ om ies  

th ey con stitu te  s tra teg ic  m an p ow er [D elh an ty (1 9 6 8 ) ] 

F in a lly , w e h ave u sed  lagg ed  em p loym en t, as an o th er  d ete rm in an t 

o f lab ou r h oard in g .  M ost o f th e s tu d ies h ave g iven  im p or tan ce  to  th is  

va riab le , b ecau se lab ou r  h oa rd in g  is  d e fin ed  “as a ll th e  fr ic tion s  in vo lved  

in  th e lagg ed  ad ju s tm en t o f lab o u r in p u t to  sh ort ru n  f lu c tu ation s  in  

ou tp u t” .  H ig h er  th e va lu e  o f lag ged  em p loym en t va riab le , it is  exp ec ted  to  

in crease lab ou r h oa rd in g . 

A p ar t from  th ese m ark et re la ted  cost o f m an n in g  an d  d em an n in g , 

sta te  a lso  som etim e im p oses m an n in g  an d  d em an n in g  costs. T h ese are  

larg e ly assoc ia ted  w ith  th e p o licy  reg im e ad op ted  b y th e  gov ern m en t. 

S in ce , in d ep en d en ce In d ian  eco n om y h as exp erien ced  tw o d istin c t p o licy 

reg im es. T h e f irst p o licy reg im e  cam e in to  b e in g  im m ed iate ly  a fter  

in d ep en d en ce in  1 9 4 7  an d  con tin u ed  u p  to  1 9 8 4 . T h is p o licy  reg im e  w as  

ch aracte rized  b y sta te -led  in d u str ia liza tion  th rou g h  in ves tm en t in  p u b lic  

en terp r ises. T h e g overn m en t fo llo w ed  in w ard -look in g  ap p roach  o f im p o rt-

su b stitu tion  th rou gh  c rea tion s  o f h igh  tar if f an d  n on -tariff  w alls. In d ian  

econ om y exp e rien ced  ex trem e fo rm  o f go vern m en t in te rven tion  th rou g h  

licen s in g  o f in ves tm en t, regu la tion  o f co m m od ity as w ell as  cap ita l an d  

lab ou r m ark e ts .  

T h e  lab ou r  m ark et regu la tion s h ave  crea ted  p roh ib ito ry con d ition s  

regard in g  m an n in g  an d  d em an n in g  d ec is io n s o f th e f irm . For  th e secu rity 

o f em p loym en t, gove rn m en t h as con fe rred  th e s ta tu s  o f “w ork m an ”  u n d e r 
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th e In d u str ia l D isp u tes  A ct 1 9 7 4 , w h ich  can n ot b e  a ltered  on ce  g iven  to  a  

w ork er . T h e p e rm an en ce o f em p lo ym en t is  fu rth er  gu a ran teed  b y  th e  

gov ern m en t th rou g h  In d u s tr ia l D isp u te (A m en d m en t)  A ct o f 1 9 7 6  an d  

1 9 8 4 , w h ich  en v isage th a t w r itten  p erm iss ion  is m u st fro m  th e re levan t 

sta te  go vern m en t e ith er  to  c lo se th e p lan t o r  to  re tren ch  w ork ers. 

G ove rn m en t regu la tion s h ave  a lso  im p o sed  cos ts  on  d em an n in g  (f ir in g  

co sts ) th rou gh  leg is la tion . A ccord in g  to  In d u str ia l D isp u te A ct, in  th e 

ev en t o f re tren ch m en t, a  fac to ry  w ork er  w ith  m ore  th an  2 4 0  d ays o f w ork  

is en titled  to  on e  m on th s n o tice in  w ritin g  an d  1 5  d ays  sa lary as  

co m p en sa tion  fo r  each  yea r o f com p leted  serv ice at f if ty  p e rcen t o f b asic  

p ay p lu s d ea rn ess a llow an ce. T h ese regu la tion s su ggest th at th is  p o licy 

reg im e  c rea ted  an  econ o m ic en v iron m en t w h ere  d em an n in g  o f w ork er  w as  

m ad e  legally v ery  d iff icu lt an d  fin an c ia lly very exp en sive. T h ere fo re, it is  

ex p ected  th at th is p o licy reg im e en co u raged  lab ou r  h oard in g . 

 S in ce  1 9 8 5 , n ew  p o licy reg im e b eg an  to  tak e roo ts  an d  it rece ived  

m om en tu m  afte r 1 9 9 1  w h en  gove rn m en t o f In d ia  ad o p ted  th e stru c tu ra l 

ad ju s tm en t p rog ram m e an d  a lso  ad op ted  W T O  m an d a ted  p o licy reg im e. 

T h is n ew  p o licy  reg im e  h as in ten s if ied  in tern a l an d  ex te rn a l com p etition . 

T h ese fo rces  o f com p etitio n  a re com p e llin g  m an u fac tu rin g  en te rp r ises  to  

restru c tu re th e ir o rgan iza tion a l stru ctu re  an d  tech n o lo gy to  ach ieve  

co m p e titiven ess. W h a tever  stra teg y th ese  en terp rise  ad o p t fo r  

restru c tu r in g , it is  b o u n d  to  h ave con seq u en ce  fo r  d em an n in g . D esp ite  th e 

fact th at g overn m en t h as n o t in itia ted  an y lab ou r  m ark et re fo rm s, b u t d u e  
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to  th e ch an ges  in  th e s tan ce  o f th e g overn m en t an d  w eak en in g  o f trad e  

u n ion s , it is  exp ec ted  th at th e  ex ten t o f lab o u r h oa rd in g  m ig h t d ec lin e. 

I I .  M E T H O D S  F O R  M E A S U R IN G  L A B O U R  H O A R D IN G   

Lab ou r h oard in g  can  b e es tim ated  th ro u gh  its im p act on  lab ou r  

p rod u c tiv ity. T h is req u ires com p ar ison  b e tw een  th e actu a l ou tp u t p er  

w ork er  w ith  th e  p o ten tia l o r  fu ll em p loym en t o u tp u t p er  w ork er . I f ac tu a l 

ou tp u t p er w ork e r is less th an  p o ten tia l ou tp u t p er w ork er, it sh ow s th a t 

e ith er m ore  ou tp u t cou ld  b e ob ta in ed  w ith  cu r ren t leve l o f em p lo ym en t o r  

less  lab ou r is req u ired  to  p rod u ce th e actu a l ou tp u t th an  cu rren tly b e in g  

u sed . 

If  w e  accep t th a t a t an y p o in t in  tim e, an  in e las tic  su p p ly o f lab ou r 

w ill set a  lim it to  p ro d u ction , th en  fu ll em p lo ym en t ou tp u t- lab ou r ra tio  can  

b e  es tim ated  b y id en tify in g  p eak s  in  a  tim e ser ies o f ou tp u t lab ou r ra tios . If  

w e accep t th at a  p eak  lev e l o f lab ou r p ro d u ctiv ity is econ om y’s sh or t-ru n  

lim it to  p rod u c tion , th en  lab ou r  h oa rd in g  can  b e  estim a ted  b y ju st 

co m p arin g  th e  ac tu a l o u tp u t- lab ou r ra tio  w ith  its  sh ort-ru n  p eak . T h u s, 

lab ou r-h oa rd in g  (H )  can  b e m easu red  as 

 

               Qt     Q t*  

         H  =   1  -      L t      L t*                   x  1 0 0                        (  i  )  

 

W h ere  Qt / L  t is  ac tu a l lab ou r  p rod u ctiv ity  an d  Qt 
* / L  t 

*  rep resen ts 

p o ten tia l lab ou r  p rod u ctiv ity  in  p e riod  t.  T h is m easu re is  b ased  on  th e  

assu m p tio n  th at th ere is zero  lab ou r  h oa rd in g  at a ll th e sh or t– ru n  p eak s.  
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T h is m e th od  w as u sed  b y  T aylo r (1 9 7 4 ) to  es tim ate lab ou r h oa rd in g . T h is  

m eth od  is lik e  th e  W h arton  In d ex  o f cap ac ity u ti liza tion  d eve lop ed  b y 

K le in  a lon g  w ith  its m o d if ication s [K le in  (1 9 6 0 ); K le in  an d  S u m m ers  

(1 9 6 6 )  an d  K le in  an d  P reston  (1 9 6 7 ) ]. T h e refo re, th e re a re seve ra l 

p ossib ilities  to  m od ify th is m easu re o f lab ou r h oard in g  d ep en d in g  on  h ow  

on e  m easu res th e p o ten tia l ou tp u t [S eth  (1 9 9 9 )] . 

T h is tech n iq u e  fo r m easu rin g  lab ou r h oard in g , m en tion ed  ab ove h as  

ce rta in  se riou s  d raw b ack s.  In  th is m eth od , it is  assu m ed  th at th ere  are 

co n stan t sh ort-ru n  re tu rn s  to  lab ou r . T h is  su g ges t th at d ec lin e  in  an y  

ou tp u t b e lo w  sh o rt-ru n  p eak , th at co u ld  b e ach ieved  b y  lab ou r a lread y  

em p loyed , is id en tica lly m atch ed  b y p rop or tion a te d ec lin e in  lab ou r  

u tiliza tio n . I f th is assu m p tion  d o es n o t h o ld  goo d  an  e rro r w ill em erge in  

th e estim a tes  o f lab ou r  h o ard in g  [Les lie  an d  L ian g  (1 9 7 7 ) ]. T h ere fo re, if in  

th e sh or t-ru n  p rod u ction  re la tion s  exp er ien ce d im in ish in g  re tu rn s  to  sca le , 

lab ou r h oard in g  w ill b e u n d er  estim ated , an d  if  in creas in g  re tu rn s  to  sca le  

p reva ils th en  lab ou r  h o ard in g  w ill b e o ver  estim ated . 

T h e  assu m p tio n  o f con s tan t re tu rn s to  sca le  a lso  im p lies th a t lab ou r  

an d  cap ita l are  n o t su b stitu tab le  in  th e  sh or t-ru n .  If lab ou r an d  cap ita l are 

p e rfect su b stitu tes in  th e sh or t-ru n , th en  ou tp u t w ill b e u n affected  if 

ch an ges in  th e in p u ts  o f lab ou r are com p en sated  b y ch an ges in  th e u n its  o f 

cap ita l, w h ich  exactly  o ffse t each  o th er. H en ce w h en  facto r  in p u t are  

p e rfect su b stitu tes, flu c tu atio n s in  th e lab ou r  p rod u c tiv ity can  n o t b e u sed  

fo r m easu rin g  lab ou r  h oard in g . 
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T h e  o th er  d raw b ack , w h ich  is  a ttr ib u ted  to  th is  m easu re , a rises  

b ecau se it u ses tren d  th rou g h  p eak  m e th o d  to  estim ate lab ou r h oa rd in g . 

T h is p ro ced u re assu m es th at th e id en tified  p eak s from  th e tim e  series o f 

ou tp u t lab o u r ra tios sh o u ld  b e o f eq u al stren g th .  I f p eak s are  o f u n even  

stren g th , th e  estim a tes  o f lab ou r  h oard in g  w ill b e in ap p rop ria te . T o  

ove rcom e th is d if ficu lty, w e assu m e th a t th e g row th  in  lab ou r  p rod u ctiv ity 

fo llow s a tren d  th at is d evo id  o f an y m ark ed  sh ift over  a  sh or t p er io d . 

T h e  o th er  sh o rtcom in g  th at em erges w h en  w e u se tren d  th rou g h  

p eak  m easu re is  th at if  m os t recen t o u tp u t- lab ou r ra tio  is n o t a  p eak  va lu e, 

th en  m easu res o f lab o u r h oard in g  fo r recen t p er iod  w ill su ffer  from  

d ow n w ard  b ias . T h erefo re, series  m ig h t n eed  ex trap o la tio n . In  o rd er to  

ove rcom e th e w eak n ess  assoc ia ted  w ith  tren d  th rou g h  p eak  m easu re, an  

a lte rn a tive m easu re w as su gg ested . C h ristan o  (1 9 8 1 ) h as d escrib ed  th is  

m easu re  in  d eta il. In  th is m eth od , en tire  tim e se ries o f va lu e ad d ed - lab ou r  

ra tios  is  u sed  fo r  f ittin g  tren d  lin e.  W e ob ta in  th e d if fe ren ces  b e tw een  

ac tu a l an d  o b se rved  va lu es o f va lu e-ad d ed  p er w ork e r. T h e  m ax im u m  

p os itive d ev ia tion  from  th e  tren d  lin e is  ad d ed  to  th e in tercep t. T h is  

p roced u re  sh ifts  th e cap ac ity lin e u p w ard  w ith  th e sam e slop e . T h erefo re , 

cap ac ity u tiliza tio n  ra tes a re  es tim a ted  from  th e m od ified  cap ac ity lin e.  

S om e sch o la rs  h ave d evelop ed  en tire ly  n ew  m easu re  o f lab ou r h oard in g  

b ased  on  em p loym en t fu n c tion  [M ille r (1 9 7 1 ) an d  T ay lo r  (1 9 7 4 )] . In  th e 

p resen t p ap e r w e  are u s in g  b o th  th e  m eth od s, as d evelop ed  b y  T ay lo r  

(1 9 7 4 )  an d  m o d if ied  W h ar ton  m easu re (C h r is tan o ,1 9 8 1 ) m en tion ed  ab ove  

fo r m easu rin g  lab ou r  h oard in g  in  In d ia . 
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I I I .  T R E N D S  A N D  D E T E R M IN A N T S  O F  L A B O U R  H O A R D IN G  

IN  IN D IA . 

T ren ds: T o  es tim ate  tren d s an d  d e term in an ts o f lab ou r  h o ard in g  w e h ave  

u sed  tim e ser ies  o f d ata o f re levan t v ariab les  rep o rted  in  A n n u a l S u rvey  o f 

In d u str ies  (A S I) . T o  get th e  rea l va lu es  o f d if fe ren t var iab les w e h ave  u sed , 

w h o lesa le  p rice in d ex  (W P I) o f m an u factu r in g  secto r as  d e fla to rs . T h e  d a ta  

as  rep or ted  in  A S I h as u n d ergon e  ch an ges in  in d u str ia l c lass if ication  in  

1 9 7 3  w h ich  h as m ad e it d if ficu lt to  ch oose com p arab le  in d u stry  leve l d ata.   

D u e to  th is reaso n  w h ile  es tim a tin g  h oa rd in g  fo r th e agg reg ate  

m an u fac tu r in g  w e  are u sin g  a  tim e se ries from  1 9 6 0 -6 1  to  1 9 9 7 -9 8  (th e 

year fo r  w h ich  th e la tes t d ata are  av a ilab le ). For  estim atin g  in ter- in d u s try 

d ifferen ces in  lab ou r h oa rd in g , w e are  u s in g  a tim e series  o f d a ta  from  

1 9 7 3 -7 4  to  1 9 9 7 -9 8 . 

T h e  sch o lars (S eth , 1 9 9 8  P  3 9 2 ) w h o h ave stu d ied  h isto ry  o f tren d s  

in  ou tp u t in  In d ian  in d u s tr ies d iv id e  th e en tire  p o st in d ep en d en ce p er io d  

in to  fou r su b -p e riod s; - T h ese  su b -p e riod s are 1 9 5 0 -1 9 6 5 ; 1 9 6 6  to  1 9 7 5 ; 

1 9 7 6 -1 9 8 5  an d  1 9 8 6  to 1 9 9 7 -9 8 .  S in ce h oa rd in g  o f lab ou r is  la rge ly  

re la ted  to  in d u stry ’s p erfo rm an ce, it is  exp ected  th at tren d s in  lab ou r 

h oa rd in g  m ay a lso  fo llo w  th e  sam e p attern .  For  th is  reason , w h ile  

es tim atin g  tren d s  at th e aggregate lev e l w e co m p u ted  lab o u r h oard in g  

u s in g  T ay lo r  M eth od , d efin ed  h e re  as  H1 , b y id en tify in g  p eak s in  each  o f 

th ese  su b  p e riod s . T o  u n d erstan d  h ow  far  in d u s tr ia l p erfo rm an ce  affects  

lab ou r h oard in g , w e  h ave a lso  estim ated  lab ou r  h oa rd in g  fo r  each  su b -

p e riod . W e h ave a lso  u sed  m od ified  W h ar to n  In d ex , d eve lo p ed  b y 
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C h r is tan o  (1 9 8 4 ) , to  es tim a te  lab ou r h o ard in g , d efin ed  h e re as H2 . T h e  

resu lts a re rep or ted  in  T ab le  I an d  th e g rap h  is  d ep ic ted  in  f igu re  I.  T h e  

an alysis o f tab le  I sh ow s th at m od ified  tren d  th rou gh  p eak  m eth od  (H2) 

p rov id es  system atica lly h ig h er  ra tes o f lab ou r  h oa rd in g  in  com p arison  to  

T ay lo r ’s  m e th od  (H1).  T h ese d ifferen ces can  b e a ttr ib u ted  to  th e 

d ifferen ce  in  th e  m eth od  b e in g  u sed .  In  th e case o f H1, w e are u sin g  loca l 

p eak s o f each  su b -p e riod  to  estim ate h oard in g .  T h erefo re  th e re la tive  

stren g th  o f each  p eak  affects  th e ra te  o f h oa rd in g .  W h ereas, in  th e case o f 

th e H2  , w e are  u s in g  th e g lob al p eak  o f th e en tire  p eriod .  H en ce it g ives  

h igh e r v a lu es o f lab ou r  h oard in g . B u t it sh ou ld  b e n o ted  th a t th o u gh  th e  

m agn itu d es  g iven  b y th ese tw o  m eth od s  a re d ifferen t, th ey fo llow  th e sam e 

tim e p ath .   

B ecau se  o f d ifferen ce  in  m eth od o log y b e in g  u sed  to  ca lcu la te  H1 

an d  H2 it is  q u ite  ap p aren t th at H1  es tim ates are  n o t ab le  to  exp la in  th e 

re la tion sh ip  b e tw een  in d u str ia l p e rfo rm an ce an d  lab o u r h oa rd in g .  

W h ereas, in d u str ia l p er fo rm an ce h as  b een  b etter  in  th e  firs t an d  th e las t 

su b -p e riod s an d  re la tive  stag n ation  an d  p artia l recov ery  d u rin g  secon d  an d  

th ird  p e riod  resp ective ly, it is  n o t gettin g  re f lec ted  in  th e estim a tes  o f 

h oa rd in g  (H1). O n  th e o th er  h an d  estim ates  b ased  on  m od if ied  m ethod  

(H 2) c lear ly sh ow  th e  exp ected  in ve rse re la tion sh ip  b etw een  in d u str ia l 

p e rfo rm an ce an d  lab ou r  h oa rd in g . I t is  b ecau se o f th is  re la tive  ad van tage  

o f H 2 o ver  H1 estim ates , w e  are u sin g  H2  es tim ates fo r  fu rth er  em p ir ica l 

an alysis. T h e sam e p atte rn  is  v is ib le  w h en  w e p lo t th ese v a lu es in  th e 

g rap h , w h ere  th e h oa rd in g  cu rve o f H2 c lear ly sh ow s th e  exp ec ted  ch an g es 
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in  th e lab ou r  h o ard in g  in  th e fo u r p h ase o f in d u s tr ia l p er fo rm an ce  ( figu re  

I) . T h e  g rap h  a lso  sh o w s th e re la tio n sh ip  b etw een  p o licy reg im e an d  th e  

ra te  o f lab o u r h oa rd in g  in  th e In d ian  in d u s try.  A s it is  q u ite  ev id en t from  

th e g rap h  an d  tab le  I th at th e ra tes o f lab ou r  h o ard in g  are con sisten tly 

fa llin g  a fter  1 9 8 5  an d  th ey a re q u ite  low  in  com p ar ison  to  th e o th er th ree  

p h ases  o f in d u str ia l p e rfo rm an ce (p a rt o f th e  f irst p h ase  o f p o licy  reg im e).  

It estab lish es th a t lib era lized  p o licy reg im e h as red u ced  th e  ex ten t o f 

lab ou r h oard in g  in  th e In d ian  in d u s try. T h e  sam e is  b e in g  su p p o rted  b y th e  

sta tis tica l s ign ifican ce o f th e d if fe ren ce in  th e m ean  h oa rd in g  ra tes  fo r  tw o  

p o licy reg im es (see T ab le I). 

In te r in d u s try d ifferen ces in  th e tren d s o f lab ou r h o ard in g  are  

rep or ted  in  tab le-II . In  o rd er  to  m ak e com p ar ison s am on g  th e in d u str ies, 

w e h ave  com p u ted  average  lab o u r h oard in g  an d  coe ff ic ien t o f va ria tion  to  

k n o w  its re la tive stab ility  d u r in g  th e p er io d  1 9 7 3 -1 9 9 8 . T h e tab le  sh ow s 

th at th ere is  n o  ap p aren t re la tion sh ip  b etw een  u sed - b ased  c lassif ica tion  o f 

in d u s tr ies  an d  th e  ex ten t o f lab o u r h oa rd in g . I t h as a lso  b een  ob served  th at 

in d u s tr ies  w h ich  sh ow  low er ave rag e h oa rd in g , gen era lly h ave h igh  

co eff ic ien t o f va ria tion  in d icatin g  th a t th ey su ffe r from  w id e flu c tu ation s in  

lab ou r h oard in g . 

D eterm in a n ts   

H oard in g  is exp ected  to  b e d eterm in ed  b y cap ita l in ten sity (K /E ), 

co m p o sition  o f lab ou r fo rce (N P /P ) , s ize o f th e  f irm  (E /F)  an d  th e  las t yea r 

leve l o f em p loym en t (Et-1)  

H  =  f (K /E , N P /P , E /F, Et-1)  
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H  =  ra te  o f h oa rd in g , N P  =  T o ta l n o . o f n o n -p rod u c tion  em p lo yees, K  =  

C ap ita l ,E  =  T o ta l n u m b er  o f E m p loyees , 

P  =  T o ta l n u m b er  o f w ork ers , F =  T o ta l n u m b er  o f firm s ,   

E t-1 =  Last years n u m b er  o f em p lo yees. 

T h e  re la tion sh ip  b etw een  th ese v ariab les  h as b een  es tim a ted  u s in g  

th e s tan d ard  tech n iq u es  ap p lied  to  tim e series  an d  p an el d a ta. For tim e  

se ries d a ta in  a  m u ltivar ia te  fram ew o rk , C o in teg ratio n  [E n d e rs  (1 9 9 5 ) ] h as  

b een  u sed .  T h e p an el d ata h as  b een  an alyzed  w ith  th e h e lp  o f K m en ta ’s  

m eth od  (1 9 8 6 ), f ixed  effect m eth od  an d  ran d o m  effec t m e th o d  [H s iao  

(1 9 8 6 ) ]. 

T h e  co rre la tion  m atrix  o f th e v ariab les  is sh ow n  in  tab le  III . I t sh o w s 

ve ry h igh  n ega tive corre la tion  (-0 .8 1 5 3 6 )  b etw een  th e ra te  o f h oa rd in g  an d  

cap ita l-em p loyees ra tio ; in d icatin g  th at cap ita l in ten sive in d u str ies d id  n o t 

h ave su ffic ien t in cen tive an d  n eed  fo r  h o ard in g .  E m p loym en t s ize o f th e  

firm  is  p os itive ly re la ted  to  h oard in g  i.e . la rg e f irm  h ad  h igh e r h oard in g  

ra tio . T h e  re la tion sh ip  w as  a lso  in vestigated  u sin g  th e  G ran ger  cau sa lity 

an alysis (A gga rw al, 1 9 9 9 ). T h e p a ir-w ise an a lys is  sh ow s th at each  o f th ese 

facto rs , K /E  ra tio , em p loym en t s ize, N P /P  ra tio  an d  Et-1 d o es h e lp  in  

cau sin g  h oa rd in g  (tab le  IV ) . 

In  o rd e r to  fin d  ou t th e  exact n atu re o f th e re la tio n sh ip  b etw een  

th ese  va riab les, a  tim e series  an a lysis w as  a lso  con d u cted .  U n it ro o ts  

p e rfo rm ed  on  th em  sh ow ed  th a t excep t E /F a ll o th er  se ries a re  n on -

sta tio n ary in  leve ls.  W e th ere fo re rep eated  th e tes ts a fte r d if fe ren c in g  th e 

va riab les an d  fou n d  th em  to  b e sta tion a ry in  f irst d if feren ces.  T o  fin d  ou t 
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i f th e  n on - s ta tion a ry tim e series  m ay b e co in tegrated , as  p o in ted  ou t b y  

E n g le an d  G ran ger  (1 9 8 7 ), th e test w as p er fo rm ed  on  th e  resid u a ls .  T h e  

resu lts in d icated  th at h oa rd in g  is co in tegra ted  w ith  cap ita l-em p loyees ra tio , 

n on -p rod u c tion  w ork e r to  p rod u c tion  w o rk e r ra tio  an d  th e  lagg ed  n u m b er  

o f em p loyees . 

T h e  E n g le -G ran ger  m eth od o lo gy is  cr itic ized  on  tw o co u n ts  (a)  th at 

th e p ro ced u re is  b ased  o n  tw o step s; th e  f irst is  to  gen erate, th e er ro r  series  

et an d  th e  seco n d  s tep  u ses  th ese gen e rated  er ro rs to  es tim ate a  regress io n  

o f th e fo rm  ∆e t-1  =  a1e^
t-1+ …   H en ce , an y er ro r  in trod u ced  in  th e firs t step  

en ters in to  step  2 ,  (b ) th e p roced u re o f test o f co in tegration  is b ased  on  th e 

ch o ice o f th e  va riab le  on  th e  le ft h an d  sid e an d  d ep en d in g  on  th is ch o ice  

w e m ay h ave  d ifferen t co in tegra tion  resu lts.  T h u s in  a  m u ltiva ria te  

fram ew ork  th e re  m ay b e  m ore th an  o n e co in tegratin g  vecto r. 

Jo h an sen ’s (1 9 8 8 )  p roced u re  o f id en tify in g  co in tegra tin g  

re la tion sh ip  is th e refo re ap p lied .  T h e lag  len g th  se lection  cr iter ion  o f A IC  

an d  S C  (tab le  V ) su g ges ts  th e in c lu sion  o f on e  lag . T o  exam in e w h eth er  an  

in te rcep t sh ou ld  b e in c lu d ed , th e lik e lih ood  ra tio  tes t h as  b een  carried  ou t 

(tab le  V I)  w h ich  in d icates  th at an  in tercep t sh ou ld  b e  in c lu d ed  in  th e  

m od el. T h e Joh an sen ’s  p roced u re o f id en tify in g  th e  n u m b er o f 

co in tegratin g  re la tion s, b ased  on  E igen  va lu es, im p lies  th e ex isten ce o f on e  

co in tegratin g  re la tion  am on g th e va riab les a t b o th  5 %  an d  1 %  leve l. For  a t 

m ost on e re la tion  th e  resu lts are:  

E igen  va lu e  =  0 .2 9 8 4 8      LR  = 2 0 . 4 4 2 0  (2 9 .6 8  at 5 % ). 
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T h e  n orm alized  co in tegra tin g  re la tion  assu m in g  on e  co in teg ratin g  re la tio n  

is g iv en  b y  

H  =  4 .6 5 e-7 K /E  –  2 .9 7 8 1  N P /P  –  6 .6 9 e-9  Et-1 +  0 .5 5 3 4 7  

t =   ( -0 .5 5 4 8 )  ( -1 .8 4 7 4 ) ( -0 .2 2 2 2 ) 

T h e  re la tion sh ip  im p lies  th at in  th e lon g  ru n  th e ra te  o f h o ard in g  is  

n egative ly  re la ted  w ith  K /E , N P /P  an d  Et-1 an d  N P /p  is m o re sign ifican t in  

ex p la in in g  th e ra te  o f h o ard in g  in  In d ian  m an u fac tu rin g  sec to r . 

T h e  es tim a tion  o f th e v ecto r er ro r  correctio n  m od el th en  yie ld s th e  

fo llow in g . 

∆H  =  0 .0 0 5 2 4 – 0 .0 4 3 5 e c t+ 0 .0 2 4 1 4  ∆H -1 –  1 .6 6 e-6 ∆(K /E ) -1 + 0 .4 8 8  ∆(N P /P )-1 

t         (0 .1 8 4 1 )   (-0 .3 1 4 3 )  ( .1 3 1 6 )               (-0 .7 2 3 7 )             (0 .4 2 6 1 )  

                                             +  2 .3 7 e-8 ∆ (Et-1) -1  

                                 (1 .7 0 9 1 ) 

S in ce  th e t ra tio  o f er ro r  correction  term  (ect) is  n o t s ign if ican t, it 

im p lies th at th e h yp o th esis o f a  lo n g-term  re la tio n sh ip  d oes n o t ge t su p p or t 

an d  th e m o d el m ay n o t b e on e  o f e rro r cor rec tion  o r co in tegration .  O n e  

p ossib le  reaso n  is ab u n d an t ev id en ce sh ow in g  th at ig n or in g  stru c tu ra l 

b reak s , th at m ay ex ist in  a  lon g  tim e se ries, lead s to  m is lead in g  in feren ce  

on  b o th  u n its roo ts  an d  tests fo r  co in teg ratin g  re la tion sh ip s (M ad d a la , P  

2 3 7 ).  N o t a ll-co in tegratin g  re la tion sh ip s n eed  h ave m ean in g  in  th e sen se 

o f lon g  te rm  econ o m ic re la tio n sh ip s .  T h a t th e  series  o f ra te  o f h oard in g  

sh ow s som e stru ctu ra l ch an ges  is ev id en t from  tab le  I. 

M ad d a la  an d  K im  (1 9 9 8 )  h ave h ig h ligh ted  som e m ore p rob lem s 

assoc ia ted  w ith  th e Joh an sen ’s  test.  T h e m ain  p rob lem  is  th e sen sitiv ity to  
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m issp ec if icatio n  o f th e lag  len g th  (p .2 2 0 ).  A n o th e r ir r itan t is  th at if w e  

ob ta in  m ore th an  o n e co in tegra tin g  re la tio n , th en  it is  d if ficu lt to  ch oose  

on e  o f th em .  S o  on e  h as  to  b eg in  w ith  econ om ic  th eory  an d  fin d  

ju stif ica tion  o f a  p a rticu lar re la tion sh ip .  T h e Joh an sen  tes t is  a lso  b ased  o n  

assu m p tio n s, som e o f w h ich  m ay n o t b e satis fied .  It assu m es n o  tren d  in  

th e ser ies an d  an  in tercep t in  th e co in tegratin g  re la tion  an d  h om osced astic  

er ro rs. 

E S T IM A T E S  U S IN G  P O O LE D -T IM E  S E R IE S  C R O S S  S E C T IO N  

D A T A  FO R  1 8  IN D IA N  IN D U S T R IE S  B A S E D  O N  2  D IG IT  

C LA S S IFIC A T IO N .   

 W h en  w e estim ated  th e re la tio n sh ip  in  th e p an e l d ata, th e fo llow in g  

m od el w as u sed : 

H it =  β0+β1  (
K /E)  it +  β2  (

N P/P)  it+  β3(E ) it-1+  U it   

i  =  1 , … 1 8           t  =  1 , … … 2 4  

 W h ere  i is  th e v a lu e fo r  each  in d u s try an d  t is  th e tim e p er iod , Uit is  

th e n orm a lly d is tr ib u ted  erro r term . 

 S in ce  th e p an e l d ata can  b e  es tim ated  b y th ree d ifferen t p roced u res; 

i.e . K m en ta ’s p oo led  m eth od , f ixed  e ffect m od e l (FE )  an d  ran d om  effect 

m od el (R E ) d ep en d in g  on  th e assu m p tion s, w e estim a ted  a ll th e  th ree  

regress ion s [H s iao  (1 9 8 6 ) , A ggarw al an d  G o yal (2 0 0 0 ) ].  T estin g  th e  

s ign ifican ce o f th e g rou p  effects an d  th e  H au sm an  tes t rev ealed  th at th e 

K m en ta m o d el is th e  m ost ap p rop r ia te  (T ab le  V II). T h e  m od e l is  b ased  o n  

th e assu m p tion  o f c ross-section al h eterosced as tic ity an d  tim ew ise au to  

regress ion . T h ere fo re, th e es tim ation  is  free fro m  au to corre la tion  an d  
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h e terosced astic ity. B o th  D -W  s tatistics  an d  B P G  an d  G le jse r tests o f 

h e terosced astic ity con firm ed  th e  sam e. T h e  re la tion sh ip  o b ta in ed  from  it is  

as  fo llow s : 

H = 0 .3 1 5 4  –  0 .2 0 8  7 2 e-1 (K /E ) +  0 .2 2 8 5  (N p/P)– 0 .1 1 0 9 8 e-6  (Et-1) 

t   (1 0 .3 9 )  ( -3 .8 2 3 )               (3 .3 6 4 )    ( -7 .0 5 0 )  

D W  =  1 .9 7 2 5 ,   R2(b etw een  ob serv ed  an d  P red ic ted )  =  0 .5 0 4 8  

B P G  (R2) =  1 .9 7 8  (p  =  0 .5 7 6 9 )  ~  χ2
3  ,  

  G le jser χ2
3  =  0 .1 1 2  (p  = 0 . 9 9 0 3 )  

T h e  eq u atio n  su p p or ts th e  re la tion sh ip  o f ra te  o f h oa rd in g  w ith  K /E , 

N P /P an d  Et-1 .  T h e  resu lts in d ica te th at K /E  an d  Et-1 a re  s ign ifican tly an d  

n egative ly  re la ted  to  th e ra te  o f h oa rd in g  an d  su p p orts eco n om ic  th eory.  

O n  th e  o th e r h an d  N P /P d ep ic ts  a  tren d  as sh o w n  b y  d evelop ed  econ o m ies . 

T h is is  b ecau se N P /P  ra tio  a ltered  sign ifican tly a fter  1 9 8 0 ’s  w h ich  cov ers  

th e m a jo r p er iod  o f o u r  tim e se ries o f d ata . 

IV .  S U M M A R Y  A N D  C O N C L U S IO N : 

T h e  stu d y  c lea rly sh ow s th at th ere h as  b een  con tin u ou s  ex is ten ce  o f 

lab ou r h oard in g  in  th e  In d ian  m an u factu rin g . H o w ever , its  m agn itu d e h as  

b een  va ryin g  acco rd in g  to  d ifferen t p h ases  o f in d u str ia l p er fo rm an ce 

ex p er ien ced  b y th e  In d ian  econ o m y d u r in g  th e tim e p e riod  o f stu d y i.e . 

1 9 6 0 -6 1  to  1 9 9 7 -9 8 .  M easu res  a lso  sh o w  th a t th e re  are m ark ed  in ter -

in d u s try va ria tion s in  th e  lab ou r  h o ard in g  to  th e ex ten t o f 1 4 %  to  3 2 %  

accord in g  to  H 1  an d  1 7 %  to  4 8 %  b y H 2 .  H ow ev er, w e  d id  n o t ob serv e 

an y p attern  in  estab lish in g  re la tion sh ip  b etw een  u sed -b ased  in d u str ia l 

c lassificatio n  an d  h o ard in g .  A  c lea r p ic tu re m ay em erge if  on e tak es a  
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stu d y  con cen tra tin g  o n ly  on  exp la in in g  in te r- in d u s try va ria tion s  w h ich  

w ou ld  tak e  m u ch  larger  sp ace ( it is  a  fo cu s o f an o th er  p ap er o f th e  

au th o rs) . 

A  tim e  series  an alysis o f th e d eterm in an ts o f th e ra te  o f h oard in g  b y 

co in tegratio n  m eth od  an d  K m en ta ’s p o o led  m eth od  sh ow ed  th at it is  

re la ted  to  th e cap ita l in ten sity, th e com p os itio n  o f lab o u r  fo rce  an d  th e 

lagged  lev e l o f em p lo ym en t. 

It is  an  eye op en er  fo r th e p o licy m ak e rs th a t th e re h ave  b een  

co n sisten tly  h igh er  ra tes o f lab ou r  h o ard in g  in  th e In d ian  m an u fac tu r in g  

secto r.  T h ese h igh  ra tes  o f h o ard in g  su b stan tia lly  in c reased  lab ou r  cost 

an d  cou ld  b e o n e o f th e  reaso n s fo r  lo w  com p e titiven ess  o f th e In d ian  

in d u s try.  T h ese h ig h  ra tes can  p ar tly b e  attr ib u ted  to  in c reased  lab ou r  

m ark et im p er fection s, h ig h  ra tes o f ab sen tee ism  am o n g w ork ers an d  

p e rh ap s som e sh or tages  in  sp ec if ic  sk ill ca teg ories.  H ow eve r, su b stan tia l 

ro le  can  b e  ascrib ed  to  regu la tion  o f th e lab ou r  m ark et.  T h e refo re it is  

su gges ted  th at gove rn m en t sh ou ld  am en d  lab ou r regu la tio n s to  m ak e  

d ec is io n s rega rd in g  m an n in g  an d  d em an n in g  m ore  flex ib le  w h ich  h e lp s  

th e en te rp r ises to  ad ju st th e ir  m an p ow er acco rd in g  to  f lu c tu ation s in  

ou tp u t. 
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S eth , V ijay  K  an d  A sh ok  S eth  (1 9 9 1 ); “ Lab ou r  A b sorp tion  in  In d ian  

M an u factu r in g  S ecto r; In d ian  Jou rn al o f In d u str ia l R ela tio n s, V o l. 2 7 , (1 )  

p . 1 9 -2 8 . 

S eth , V ijay  K  an d  A sh ok  S e th  (1 9 9 1 a) ; D em an d  fo r  Lab ou r in  In d ian  

M an u factu r in g  In d u s try 1 9 6 0 -1 9 8 4 ; Jo u rn a l o f In d ian  S ch oo l o f P o lit ica l 

E co n om y, V o l.3 , p .5 2 1 -5 3 3  

S eth , V ijay K  an d  A sh ok  S eth  (1 9 9 4 ) : D yn am ics  o f L ab ou r  A b sorp tion  in  

In d u stry; D eep  an d  D eep  P u b licatio n , N ew  D elh i. 

S o low , R  (1 9 6 4 ) ; T h e  S h or t-R u n  R elation  o f E m p lo ym en t an d  O u tp u t”  

P resid en tia l A d d ress to  E co n om etric  S oc ie ty, (M im eo)  



 27 

T ay lo r , J (1 9 7 0 ) ; “ H id d en  U n em p loym en t, H oard ed  L ab ou r  an d  th e  
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       F ig u re I  : T he in ter-tem pora l trends in  labou r h oa rd ing . 

            

 

            N ote : ser ies 1  is for H 1  and  series 2  is for H 2  
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TABLE I : LABOUR HOARDING IN INDIAN MANUFACTURING INDUSTRY 
year Hoarding1 Hoarding2 mean of h1 mean of h2  
1960 0.12954065 0.22578111 0.04492331 0.2496144  
1961 0.03142438 0.18305507    
1962 0.05662344 0.24342696    
1963 0.02888059 0.25767196    
1964 0.0230708 0.286657    
1965 0 0.3010946    
1966 0.14872049 0.3582084 0.0693713 0.4049644  
1967 0.19849366 0.41957861    
1968 0.15121881 0.40867855    
1969 0 0.32880965    
1970 0.00428336 0.35526589    
1971 0.04762857 0.40434958    
1972 0.03004621 0.41334723    
1973 0.05899433 0.44901558    
1974 0.01848603 0.44306702    
1975 0.03584158 0.46932377    
1976 0.27874759 0.44697154 0.18084412 0.4384615  
1977 0.26528766 0.4525914    
1978 0.1560255 0.38848722    
1979 0.24641899 0.4686055    
1980 0.30932834 0.5256693    
1981 0.20522153 0.46804645    
1982 0.12106415 0.42630178    
1983 0 0.36306959    
1984 0.04550335 0.40641045    
1985 0.50295549 0.36533648 0.2664348 0.1872224  
1986 0.47756879 0.34796516    
1987 0.48228709 0.36810482    
1988 0.40976467 0.2951334    
1989 0.36153678 0.25364479    
1990 0.30110668 0.19990353     
1991 0.33518243 0.25433867  mean of h2 variance of h2  
1992 0.26683526 0.19401529  policy  regime I 0.37973937 0.00772592  
1993 0.15613118 0.09038488  policy  regime II 0.18722242 0.01992463  

1994 0.1037169 0.05234506 
Z for equality of 

means  4.48596329  
1995 0.04317088 0.00729489 critical value  1.95996108  
1996 0.02339629 0.0054245    
1997 0 0    
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Table 2A 
 
List Of Industries Based On ASI Classification 
 
Industry code  Industry 
(2digit) 

 
20-21      Manufacture of Food Product 
22         Beverages ,Tobacoo And Related Products 
23          Cotton Textile 
24       Wool, Silk, Manmade Fibre Textiles 
25       Jute And Other Vegetable Fibre Textiles 
26      Textiles Products 
27       Wood And Wood Products, Furniture And Fixtures 
28        Paper And Paper Products , And Printing And Allied 

Industries 
29  Leather And Products Of Leather, Fur And Substitutes Of 

Leather 
30    Basic Chemical And Chemical Products (Except Petroleum    

Products And Coal) 
31       Rubber, Plastic,Petroleum And Coal Products 
32       Non-Metallic Mineral Products 
33      Basic Metal And Alloy Industries 
34      Metal Products And Parts Except Machinary And 

Equipment 
35-36      Machianary And Equipment (Other Than Transport 

Equipment) 
37         Transport Equipment And Parts 
38        Other Manufacturing Industries  
40 Electricity 
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Table II: Mean and variation in Labour Hoarding in different 
industries(ascending order) 

 h1 h2 
Industry Mean Standard  

Deviation 
Coefficient  
of 
Variation 

Industry Mean Standard  
Deviation 

Coefficient  
of 
Variation 

23 0.1440 0.1099 76.3043 35 0.1771 0.0970 54.7771 
34 0.1799 0.1284 71.3674 23 0.2123 0.0973 45.8446 
28 0.1839 0.1458 79.2675 25 0.2218 0.1230 55.4687 
31 0.2179 0.1927 88.4539 34 0.2294 0.0795 34.6444 
25 0.2230 0.1294 58.0341 20 0.2321 0.1528 65.8391 
32 0.2252 0.1728 76.7058 28 0.2451 0.1038 42.3518 
27 0.2258 0.1679 74.3638 31 0.2568 0.1756 68.3737 
40 0.2315 0.1927 83.2157 32 0.2733 0.1284 46.9716 
35 0.2323 0.1663 71.6031 30 0.3058 0.1731 56.5950 
30 0.2402 0.1772 73.7509 40 0.3188 0.1355 42.4960 
37 0.2554 0.2289 89.6256 27 0.3565 0.1320 37.0308 
22 0.2657 0.1616 60.8240 22 0.3673 0.1422 38.7110 
24 0.2725 0.1959 71.8947 37 0.3786 0.1417 37.4347 
26 0.2825 0.1862 65.9171 26 0.3941 0.1542 39.1342 
20 0.2920 0.2000 68.4726 29 0.4058 0.1332 32.8118 
29 0.2939 0.1908 64.8980 24 0.4323 0.1477 34.1673 
33 0.3215 0.2495 77.6264 38 0.4640 0.1776 38.2741 
38 0.3234 0.2173 67.1826 33 0.4877 0.1532 31.4006 

 

 

 

Table-III : Correlation Matrix 
 E(t-1) hoarding2 K/E E/F NP/P 

E(t-1) 1     
Hoarding2 -0.2886 1    
K/E 0.7322 -0.8154 1   
E/F -0.7945 0.4174 -0.7069 1  
NP/P 0.8897 -0.3698 0.794 -0.829 1 
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Table IV : Granger Causality Tests 
Null Hypothesis observations F-statistics Probability 

Lags=2    
E(t-1) does not Granger cause 
Hoarding  

36 4.5035 0.01919 

K/E does not Granger cause 
Hoarding  

36 6.3963 0.00472 

E/F does not Granger cause 
Hoarding  

36 5.59827 0.0084 

NP/P does not Granger cause 
Hoarding  

36 4.1633 0.02503 

 

 

Table V : Optimal Lag Length Test 
LAGS 1 2 3 4 
AIC 37.992* 39.308 39.987 39.522 
SC 38.86* 40.188 40.876 40.42 

 

 

 

Table VI: Likelihood ratio test for the inclusion of intercept in the VAR 
model with 1 lag. 

 VAR with 
intercept  

VAR without 
intercept  

LR  Critical 
value 

Log Likelihood  -682.8604 -691.208 16.695 3.841 
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Table VII : Estimates  of Panel Data 
Dependent Variable :Rate of Hoarding (H2) 

 Estimated coefficients 
Variables Kmenta's Method Fixed Effect Method Random Effect 

Method 
K/E (-)0.02087  (-.823)* (-).04249  (-.317)* (-)0.04035  (-9.2)* 
NP/P 0.22855  (3.364)* (-).3172 (-1.467) 0.005488  (.1508) 
E(t-1) (-)0.1110e-6  (-7.050)* 2.20e-9  (0.035) (-) 5.7e-8  (1.197) 
constant .3154 (10.39)* 0.4585 (7.789)* 0.39111(8.406)* 
No. of observations 432 432 432 
groups 18 18 18 
Time 24 24 24 
R^2 - 0.2396 0.2346 
R^2 oe 0.5048 - 9- 
DW 1.9725 - 0.04035 
Hausman's Test - - X^2=39.51 

Note:  
1. The figures in the bracket are tabulated t - values. 
2. R^2oe refers to R^2 between observed and estimated values. 
3. * Denotes significance. 
4. The F- test for the significance of Group effect based on R^2 and R^2oe implies    
that both intercepts and slopes are same. So Kmenta's Model is more appropriate.    

 


