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ABSTRACT

This research  addresses the  performance of th e  purchasing function  

in  a business o rg an iza tio n . The research  is  designed to  analyze the  

impact o f  various purchasing op era tin g  environments on th e  performance 

o f  the  firm .

Three independent v a ria b le s  a re  used in the  study: 1) n a tu re  of

the  performance goals and measures fo r  the purchasing fu n ctio n ; 2) the  

type of in te ra c tio n  required  o f purchasing , and 3) the amount o f s t r a ­

te g ic  inform ation  provided to purchasing . Through th ese  v a r ia b le s ,  

th is  research  explores th e  impact o f th e  performance measurement system 

and the degree of in te g ra t io n  (through v a ria b le s  two and th ree ) o f  the  

purchasing  fu n ctio n  on th e  performance o f the  firm .

The research  provides several co n tr ib u tio n s  to  th e  f i e ld  o f pur­

chasing management. These co n tr ib u tio n s  in clu d e : 1) th e  development

o f a s im ula to r fo r  ev a lu a tin g  the  e ffe c tiv e n e ss  of v arious ways of 

managing the  purchasing fu n ctio n ; 2) th e  prov ision  of a methodology fo r  

q u an tify in g  th e  performance o f th e  purchasing function  as i t  impacts 

th e  firm ; 3) the  q u a n ti ta t iv e  eva lu a tio n  of th e  impact o f  performance 

measurement systems and degree o f in te g ra t io n  (through components of 

in te r a c t io n  and inform ation) upon purchasing and firm  performance; 4) 

th e  a p p lic a tio n  of an e x is t in g  methodology to  a new f ie ld  o f resea rch ; 

and 5) th e  a d d itio n  of em pirical research  in an area  where l i t t l e  ex- 

i s t s .

The research  methodology i s  a lab o ra to ry  sim ulation  in  which sub­

j e c t s ,  perform ing th e  ro le  of a purchasing manager, respond to  various

vi i i
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problem s i tu a t io n s  v ia  an in te ra c t iv e  s im u la tio n . The su b jec ts  are 

randomly assigned  to a treatm en t or p a r t i c u la r  type of purchasing 

environm ent. The computer sim ulation s im ula tes  the  operations of a 

m anufacturing operation  over twelve p e rio d s . The sim ulation "imple­

ments" the s u b je c t 's  responses and cap tu res  the  impact on the dependent 

v a ria b le ,  p r o f i t .

The fin d in g s  of the  research , analyzed through u n iv a r ia te  analy­

s i s ,  in d ic a te  th a t  the  nature  of the  purchasing  environment (o r the 

manner o f managing the  purchasing fun ctio n ) produces a s ig n if ic a n t  

impact on th e  f irm 's  p r o f i t .  S p e c if ic a l ly ,  th e  re s u l ts  in d ic a te  th a t  

an e ff e c tiv e n e ss  performance measurement system provides s ig n if ic a n tly  

higher p r o f i t  performance fo r th e  firm  than  an e ff ic ie n c y  performance 

measurement system ; requ ired  in te ra c t io n  provides s ig n if ic a n tly  higher 

p r o f i t  fo r  the  firm  than optional in te r a c t io n ;  and high s tr a te g ic  in ­

form ation provides s ig n if ic a n tly  h igher p r o f i t  f o r  the firm  than low 

s tr a te g ic  inform ation '. The performance measurement system, type o f 

in te r a c t io n ,  and amount o f s tr a te g ic  in form ation  impact the  f irm 's  

p r o f i t  through the  elements of demand, s a le s ,  m ateria l c o s ts ,  lab o r 

c o s ts ,  inven to ry  carry in g  c o s ts ,  purchasing c o s ts ,  and number of back­

o rd ers .
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1.0 INTRODUCTION

According to  the  1980 Annual Survey of M anufacturers [132], the 

c o s t  o f m a te ria ls  accounts fo r  59 p e rcen t of the  revenue received by 

the  average m anufacturing firm . When c a p ita l expenditures are  includ­

ed , t h is  f ig u re  r is e s  to  63 p e rcen t. This means th a t  more d o lla rs  are 

spent fo r  purchased m a te ria ls  and se rv ic es  than fo r a l l  o th er  expenses 

combined, in clu d in g  wages, s a la r ie s ,  d e p re c ia tio n , and ' tax e s . Thus, 

th e  e ffe c tiv e n e ss  o f th e  purchasing function  can have a s ig n if ic a n t  

impact on th e  p r o f i ts  o f many firm s.

The impact o f th e  purchasing function  on the  f irm 's  p r o f i t  per­

formance has been recognized in  recen t y e a rs .  However, much confusion 

s t i l l  e x is ts  as to  th e  ro le  of th e  purchasing function  in  a business 

o rg an iz a tio n . For example, general managers a re  not even in agreement 

t h a t  th e  purchasing function  has th e  so le  r e s p o n s ib il ity  o f purchasing 

m a te r ia ls .  According to  a survey by Ammer [1 0 ], le s s  than 20-percent 

o f the  general managers surveyed gave u n q u a lif ied  endorsement to  th is  

ro le  of th e  purchasing manager. In a d d itio n , many general managers, 

and a la rg e  number of purchasing managers, do not b e lieve  th a t  purchas­

ing can make a s ig n if ic a n t  d i re c t  c o n tr ib u tio n  to the  f irm 's  p r o f i t  

o b je c t iv e s .

Because of t h is  confusion as to  th e  ro le  of purchasing in  a b u si­

ness o rg an iz a tio n , i t  appears as though the purchasing function  is  

o ften  mismanaged. Two key components in  the  management o f  purchasing

1
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are  th e  degree of in te g ra t io n  of the  purchasing function  in to  the oper­

a tio n s  o f  the firm  and th e  nature  o f th e  performance measurement system 

being used to d i r e c t  th e  purchasing fu n c tio n . Both of th ese  components 

a lso  in flu en ce  th e  ex te n t to  which th e  purchasing function  i s  used to 

enhance th e  performance o f the  firm .

The purchasing  function  of today i s  o ften  not in te g ra te d  in to  the 

f irm 's  o p e ra t io n s , thereby performing l i t t l e  p lanning , and is  d irec ted  

by a performance measurement system emphasizing fun ctio n al e ff ic ie n c y . 

In c o n tr a s t,  however, many authors b e lie v e  th a t  in  to d ay 's  more com­

p lex , v o la t i le  buying environm ent, a firm  needs a purchasing function 

which i s  in te g ra te d  in to  the f irm 's  o p e ra tio n s , performs long-term 

plann ing , and focuses on functional and firm  e ffe c tiv e n e ss  [2 ,5 ,2 0 ,2 2 , 

45 ,46 ,111 ,125]. This research  seeks to  examine th is  incongruence and 

experim en tally  determ ine the  impact on th e  f irm 's  performance of v a r i ­

ous methods of managing the  purchasing fu n c tio n .

This ch ap ter con tinues with a d iscu ssio n  of th e  in te g ra t io n  o f the 

purchasing  fu n ctio n  and subsequently  d escrib es  the  performance measure­

ment system s fo r  the  purchasing fu n c tio n . Mext, a sh o rt n a rra tiv e  is  

provided on the  re la tio n s h ip  of t h is  study to  s tr a te g ic  purchasing. 

The c h ap te r  concludes by p resen tin g  the  need fo r  the  proposed research 

and the p o te n tia l  c o n tr ib u tio n s  o f  th is  rese a rch .

1.1  In te g ra t io n  of th e  Purchasing Function

The management of a business o rg an iza tio n  has the  opportunity  to 

determ ine the  degree to  which th e  purchasing fun ctio n  i s  involved in 

the  o p e ra tio n s  o f  th e  f irm . Management may choose to  develop an " iso ­

la te d "  fu n c tio n —one which e s s e n t ia l ly  op era tes  as i t s  own e n ti ty ;  or
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i t  may choose to develop an " in teg ra ted "  purchasing  fu n c tio n —one which 

o p erates w ith a to ta l  firm  p e rsp ec tiv e . C le a rly , the  degree of in te ­

gratio n  of th e  function  e x is ts  along a continuum. I t  i s ,  however, gen­

e ra l ly  p o ss ib le  to  ca teg o rize  the  function  as being e s s e n t ia l ly  i s o l a t ­

ed or in te g ra te d  on the b asis  of e x is tin g  c h a ra c te r i s t ic s .

The purchasing function  of today tends to  be managed as an i s o la ­

ted fu n c tio n . Purchasing gen e ra lly  p a r t ic ip a te s  in few nonpurchasing 

d ec is io n s  and does not in te r a c t  on a reg u la r  b a s is  with o th er in te rn a l 

fu n c tio n s. Purchasing is  gen e ra lly  no t involved in  the  f irm 's  p lanning 

process; consequently , the  function  does no t u su a lly  rece ive  any d i r e c t  

in form ation from the process nor c o n tr ib u te  any inform ation to  the  

p rocess. In a d d itio n , purchasing is  not perform ing s u f f ic ie n t  ( i f  any) 

p lanning w ith in  th e  function  i t s e l f .  The purchasing function  in  most 

business firm s is  in  essence m ostly a ta c t ic a l  o pera tion  and, in f a c t ,  

the  purchasing in d iv id u a ls  tend to  view them selves in t h is  manner [4 6 ].

Purchasing has h is to r ic a l ly  been neglected in  the  f irm 's  planning 

p rocess. Reasons fo r  th is  n eg lec t have included the  follow ing [2 ,4 6 , 

100]:

1. Following World War I I ,  U.S. p ro d u c tiv ity  exceeded demand, r e s u l t ­

ing in  more m arketing problems than buying problem s.

2. Purchasing has t r a d i t io n a lly  been a low-key, i s o la te d  fu n c tio n , not 

drawing much a tte n tio n .

3. Purchasing does not have th e  "glamour" m arketing seems to  have.

4. Many purchasing decisions involve judgmental co n s id e ra tio n s , making 

i t  d i f f i c u l t  to  use q u a n tita tiv e  models.

5. Many purchasing people have been s e le c te d , t ra in e d ,  and conditioned
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to  perform a highly demanding operational jo b .

6. Purchasing in d iv id u a ls  have been passive because of management's 

view o f th e  function  and th e  lack of s tr a te g ic  decision  making.

7. Purchasing i s  m otivated to perform an operational ro le  because of 

the  performance measurement system and the  a t t i tu d e s  o f o ther execu­

t iv e s .

8. Resistance to  change i s  p reva len t and changes a re  needed to  in ­

crease th e  scope of purchasing.

The purchasing function  has been opera ting  as an iso la te d  u n it  fo r  

some tim e and only w ith in  the past decade have c ri t ic ism s  been waged

ag ain st the  function  fo r i t s  performance. For the most p a r t ,  purchas­

ing appears to  have been meeting i t s  main r e s p o n s ib il ity  o f providing

m ate ria ls  when they were needed. There i s  increasin g  evidence, howev­

e r,  th a t  th e  buying environment has been rap id ly  changing and becoming 

more complex, and w ill continue to  do so . Rising worldwide demand, 

r is in g  n a tio n a lism , few sources o f s ig n if ic a n t  m a te ria ls ,  technology, 

and in f la t io n  a re  combining to  c re a te  an environment with permanent 

supply problem s, making the  a c q u is itio n  o f m ate ria ls  a d i f f i c u l t ,  i f  

not im possib le , p rocess. In a d d itio n , firm s o f today a re  opera ting  in 

a more com petitive  s e ll in g  environment and excess co sts  cannot be t o l ­

e ra ted . T herefore , purchasing in d iv id u a ls  a re  being requ ired  to  per­

form th e i r  jobs e ffe c tiv e ly ,  but a t  a lower c o s t.  To enable purchasing 

to  meet the  challenges of the supply environment and th e  requirem ents 

of the  s a le s  m arket, i t  i s  suggested th a t  purchasing needs to  be in te ­

g rated in to  the  o pera tions o f  the  firm .

An in te g ra te d  purchasing function  is  an ac tiv e  u n it o f the  f irm 's
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o p era tio n s  and possesses two key c h a ra c te r i s t ic s :  1) The purchasing

fu n ctio n  i s  involved in  th e  f irm 's  communication p ro cess , and th e re fo re  

has access to  g re a te r  amounts of in fo rm ation ; and 2) The purchasing 

fun ctio n  in te r a c t s  to a g rea te r  e x te n t  with the o th er in te rn a l func­

t io n s ,  top management, and the  ex te rn a l environment. Both o f th ese  

c h a ra c te r i s t ic s  o f  an in te g ra te d  purchasing fu n ctio n  can enable pur­

chasing to  c o n tr ib u te  more fu lly  to  the  performance of th e  firm .

As an in te g ra l  u n it  o f th e  firm , purchasing  has inform ation as to  

expected fu tu re  demands, short-te rm  changes in demand, p ro jec ted  needs 

fo r  new m a te r ia ls ,  and upcoming changes in cu rre n t m ateria l s p e c if ic a ­

t io n s .  In a d d it io n , purchasing is  aware o f  th e  g o a ls , o b je c t iv e s , and 

long-term  plans o f  the  firm  i t s e l f .  This inform ation enables purchas­

ing to  deal w ith s u p p lie rs  on a more informed b a s is ; th e  function  is  

ab le  to  plan ahead to  ensure fu tu re  supply ; and purchasing has th e  

o pp o rtu n ity  to  perform i t s  function  in  accordance with th e  o b jec tiv e s  

of the  firm .

Performing as  an in te g ra te d  fu n c tio n , purchasing a lso  in te r a c ts  to  

a g re a te r  e x te n t with the  o th er in te rn a l  fu n ctio n s  and top management. 

This h igher level of in te ra c t io n  on the p a r t  of purchasing can provide 

v aluab le  b e n e fi t  to  the  firm  as the  purchasing function  has the  oppor­

tu n ity  to  provide needed supply inform ation  to the  f irm 's  planning pro­

ce ss . This inform ation  can provide va luab le  a s s is ta n c e  in  developing 

plans fo r  m arketing, expansion, f a c i l i t y  lo c a tio n , product l in e ,  d iv e r ­

s i f i c a t io n ,  and o th er s tr a te g ic  d e c is io n s  of the firm . In a d d itio n , 

through such in te ra c t io n ,  purchasing can obtain  inform ation which w ill 

help th e  function  to b e t te r  serve th e  f ir m 's  needs.
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To i l l u s t r a t e  th e  ro le  of an in te g ra te d  purchasing fu n c tio n , i t  

may be helpfu l to  re tu rn  to th a t  po in t in  h is to ry  when most businesses 

were very small and most products and markets were ra th e r  sim ple. At 

th a t  tim e, th e  owner of the  business and the  c h ie f  executive o f f ic e r  

were g e n e ra lly  th e  same person, and th is  person p a r t ic ip a te d  in n early  

every th ing  th a t  occurred . The owner/CEO was d i re c t ly  involved in  the 

s e l l in g  s id e  o f the  business as well as th e  purchasing side  and, as a 

m atter o f co u rse , became very much aware o f th e  re la tio n sh ip  between 

h is  purchasing d ec is io n s  and the  impact o f  th ese  dec is io n s  on h is s a le s  

volume.

For example, consider a 16th century t a i l o r  [111]. At some p o in t 

in  tim e, th e  t a i l o r  (owner/CEO) may have considered  the idea of reduc­

ing the  m ate ria l co s ts  o f h is  c lo th es  in o rd er to  in crease  his p r o f i t s .  

This red u ctio n  in c o s ts  could have been accom plished by s u b s ti tu t in g  a 

lower q u a li ty  and th e re fo re  le s s  expensive c lo th  fo r  the c lo th  c u rre n t­

ly  being used. Such a move may have appeared to  be very lo g ica l to  the

t a i l o r ;  however, th e  t a i l o r  soon learned  th a t  h is  customers bought

c lo th e s  on th e  b as is  o f value, ra th e r  than p r ic e  a lone . I f  the s u b s ti ­

tu tio n  o f lower q u a li ty ,  le s s  expensive c lo th  did not impact the  prod­

u c t 's  value as perceived by h is  custom ers, th e  intended r e s u l t  was 

re a liz e d  and the  la rg e r  p r o f i ts  were o b ta in ed . On the o th er hand, i f  

the  s u b s ti tu t io n  decreased th e  value of th e  product in  th e  eyes o f  h is  

custom ers, s a le s  would d e c lin e , thereby d im in ish ing  the t a i l o r ' s  p ro f­

i t s .

In a comparable manner, the  t a i l o r  (owner/CEO) a lso  recognized 

th a t  he could sometimes in crease  the  value o f h is  product by a c tu a lly
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in c re a sin g  h is m ateria l c o s ts .  For example, he could purchase a higher 

q u a li ty ,  more expensive c lo th  to  make h is c lo th es  look b e t te r  and l a s t  

lo n g er. I f  th e  use of t h is  h igher q u a li ty , more expensive c lo th  in ­

c reased  th e  value o f the  c lo th e s  in the  eyes o f the  custom ers, more 

custom ers would have been w il lin g  to  buy th e  c lo th e s , even a t  a higher 

p r ic e .  As a r e s u l t ,  h is  s a le s  and consequently h is  p r o f i ts  would have 

in cre a se d . Through tim e and experience, th e  t a i l o r  developed an under­

s tan d in g  o f the  re la tio n s h ip  between h is purchasing d e c is io n s  and h is 

s a le s  volume; th is  re la tio n s h ip  became th e  b as is  fo r  e v a lu a tin g  h is 

purchasing  a l t e rn a t iv e s .  The owner/CEO was now consciously  using the 

purchasing  function  to  in crease  sa le s  and p r o f i ts .

The b u sin ess  firm s o f  today are  much d if f e re n t  than th a t  o f the  

t a i l o r ' s  as they are  la r g e r ,  d epartm en ta lized , and managed by several 

s p e c i a l i s t s  r a th e r  than one in d iv id u a l.  These s p e c ia l is ts  o ften  pos­

s e ss  a very narrow p e rsp ec tiv e  and focus on the  performance o f th e i r  

own departm ent, o b liv io u s  to  th e  performance of th e  firm . The purchas­

ing fu n ctio n  i s  o ften  a fu n ctio n  op era tin g  as a "narrow-minded" func­

t io n ,  immersed in  i t s  own d a ily  a c t i v i t i e s .  In t h i s  age o f sp e c ia liz a ­

t io n ,  management appears to  have l o s t  s ig h t  o f the  p o te n tia l o f  pur­

chasing  to  enhance th e  f ir m 's  s a le s  and p r o f i t s .  By in te g ra t in g  pur­

chasing  back in to  the  o p e ra tio n s  o f  the  f irm , management has the oppor­

tu n ity  to  use th e  p o te n tia l  o f  th e  purchasing function  to  b e n e fi t  the  

f irm .

1.2 Performance Measurement System fo r the  Purchasing Function

Another component in  th e  management o f  th e  purchasing function  is  

th e  performance measurement system . A performance measurement system
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re f e r s  to  the manner in which management m otivates and measures pur­

chasing performance. Through the  performance measurement system , man­

agement s e ts  th e  goals and o b jec tiv es  fo r  the  purchasing fu n c tio n . 

These goals and o b jec tiv es  provide a focus fo r  th e  purchasing function  

and, as in d ic a te d  by the Locke model, d i r e c t  p u rch asin g 's  ac tio n s  to ­

ward the  achievement of th ese  goals and o b je c tiv e s . The Locke model of 

goal s e t t in g  [83] in d ic a te s  th a t  in d iv id u a ls  g en era lly  seek to  achieve 

the  goals which a re  s e t  fo r  them; th e re fo re ,  management can in flu en ce  

purchasing behavior through the  goals i t  s e ts  fo r  the  functio n .

Management has long regarded purchasing  as a su b sid ia ry  se rv ic e  

function  with the ro le  of a id ing  the o th e r  more im portant fu n c tio n s . 

Amrner [9] has found th a t  top management o f te n  perce ives purchasing as 

performing a "passive" ro le .  He notes t h a t  th e  purchasing m anager's 

performance is  considered to  be s a t is fa c to r y  i f  1) he op era tes  h is  

department e f f i c i e n t ly ,  as measured by o p e ra tin g  c o s ts ,  and 2) he does 

not an tagonize those executives who r e a l ly  do make a d i re c t  c o n trib u ­

tio n  to  company o b jec tiv e s . The im p lica tio n  behind th is  f ind ing  is  

th a t  management perceives purchasing to  be a r e a c t iv e , ta c t ic a l  opera­

t io n .  This m anagerial viewpoint causes management to  contro l purchas­

ing with a system emphasizing functional e f f ic ie n c y .

A performance measurement system emphasizing departmental e f f i ­

ciency focuses on th e  a b i l i ty  of th e  purchasing  function  to  minimize 

co s ts  and o p era te  e f f i c i e n t ly .  Typical performance measures in  th is  

type of system include the  amount o f  c o s t reduction  achieved, the  to ta l  

c o s t o f  pu rchases, th e  a b i l i ty  to  m aintain a p r ic e  co n tro l p o lic y , and 

in te rn a l o p era tin g  e ff ic ie n c y  measures such as th e  time req u ired  to
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process a purchase r e q u is it io n , the number of r e q u is it io n s  processed in 

a p a r t ic u la r  amount of tim e, or the  time requ ired  to place an order 

with a su p p lie r. These e ff ic ie n c y  measures a re  useful fo r  reducing or 

e lim in a tin g  unnecessary c o s ts , but they may also  encourage purchasers 

to  continue to  reduce co s ts  below a "reasonable" le v e l ,  o ften  a t  the  

expense of q u a li ty ,  d e liv e ry , or vendor r e la t io n s .  In ad d itio n , these  

measures do l i t t l e  to  m otivate and a c tu a lly  improve purchasing p e rfo r­

mance.

Recent research  [92] in d ica te s  t h a t ,  in  American business firms 

today, th e re  i s  an overwhelming use of an e ff ic ie n c y -o r ie n te d  p e rfo r­

mance measurement system . There i s  doubt, however, whether th is  i s  a 

b en e fic ia l manner by which to contro l th e  purchasing fu n ctio n . L e t 's  

re tu rn  fo r  a moment to  th e  s itu a tio n  o f th e  t a i l o r .  In h is  s itu a tio n ,  

i f  he had e s ta b lish e d  e ff ic ie n c y -o r ien te d  g o a ls , the  t a i l o r  would work 

to  minimize h is  c o s ts .  Therefore, the  t a i l o r  would purchase le s s  ex­

pensive, lower q u a li ty  c lo th . This a c tio n , as p rev iously  in d ica ted , 

could e i th e r  m aintain the  p ro d u ct's  perceived value, thereby increasing  

th e  t a i l o r ' s  p r o f i t s ,  or i t  could decrease the p ro d u ct 's  perceived 

v a lu e , decreasing  th e  t a i l o r 's  p r o f i t s .  This dichotomy in d ic a te s  th a t  

try in g  to  minimize c o s ts  may not always be b e n e f ic ia l .  With an e f f i ­

c iency o rie n ted  system , th e  a l te rn a t iv e  a c tio n  o f purchasing a higher 

q u a lity  c lo th  would most l ik e ly  not have been considered as i t  would 

have increased  the t a i l o r ' s  purchase c o s ts .  T herefore , the  p o s s ib i li ty  

o f  in creasin g  the t a i l o r ' s  p ro f i ts  by in creasin g  th e  p ro d u c t 's  p e r­

ceived value would not be a v a ila b le .

The purchasing function  o f today i s  la rg e r  than the  t a i l o r 's  and
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more removed from the sa le s  s ide  of the  firm , b u t the  concepts s t i l l  

apply . There may be in stan ces  when the  goal of c o s t m inim ization fo r 

the  purchasing function  may not be a b en e fic ia l p ra c t ic e  to  follow .

And th e re  may be tim es when the  purchasing function  should be allowed

(and encouraged) to in crease  i t s  own co s ts  to  provide increased  b e n e fit  

to  th e  firm . This s i tu a t io n  spurs th e  suggestion  th a t  perhaps the  

purchasing fun ctio n  should be d ire c te d  w ith a system which focuses on 

the fu n c tio n 's  e ffe c tiv e n e ss  r a th e r  than i t s  e ff ic ie n c y .

A performance measurement system emphasizing the  e ffe c tiv e n e ss  of 

the  purchasing function  focuses on the  a b i l i ty  o f th e  function  to  con­

t r i b u te  to  th e  a tta in m en t of the  goals and o b jec tiv e s  o f th e  firm . In 

t h is  type of performance system, the  performance of the  purchasing

system is  often  measured a g a in s t o b jec tiv e s  such as the  a b i l i ty  to  gain

long-term  su p p lie r  re la tio n s h ip s ,  the  m aintenance of su p p lie rs  who 

p rovide .q u a lity , on-tim e d e liv e ry , th e  p rov is ion  of accu ra te  in fo r ­

mation as to the  fu tu re  supply environm ent, or th e  fu n c tio n 's  c o n trib u ­

tio n  to  the f ir m 's  performance.

An e ffe c tiv e n e ss -o rie n te d  performance measurement system is  be­

l ie v e d  to allow the  purchasing function  to  develop and employ i t s  po­

t e n t i a l  to  enhance th e  f in a n c ia l p o s itio n  of th e  firm . In a d d itio n , 

such a performance system encourages th e  purchasing function  to  develop 

a broader firm  p e rsp ec tiv e  ra th e r  than a departm entalized  p e rsp e c tiv e . 

This "systems" p e rsp ec tiv e  may allow  th e  fu n ctio n  to  i n te r a c t  more 

cohesive ly  with the  o th er in te rn a l fu n c tio n s .

Management has th e  o p p o rtu n ity , through th e  performance measure­

ment system, to in flu en ce  th e  manner in which th e  purchasing function
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perform s. C e rta in ly , management would l ik e  to develop a purchasing 

fu n ctio n  which works toward th e  b e n e f i t  o f the firm . A purchasing 

fu n ctio n  managed by an e ff ic ie n c y -o r ie n te d  performance system may pro­

vide some b e n e f i t  to  the  firm ; however, a purchasing function  governed 

with an e ffe c tiv e n e ss -o rie n te d  performance system has th e  p o ten tia l to  

provide much g re a te r  b e n e fit  to  the  firm .

1.3 Relationship  to  S tra te g ic  Purchasing

The p a r t i c u la r  concepts of e f f i c i e n t  and e ffe c tiv e  purchasing can 

be re la te d  to  th e  idea of ta c t ic a l  and s tr a te g ic  purchasing. S tra te g ic  

purchasing has been given many d e f in i t io n s  [12 ,13 ,115,125,126], bu t in 

a general sense s tr a te g ic  purchasing can be viewed as those d ec isions 

which l in k  th e  firm  to  i t s  environm ent. The environment in  th is  case 

may be th e  in te rn a l firm  (conversion p ro ce ss ) , the inpu t (supply) mar­

k e t,  o r th e  output (sa le s )  m arket.

A firm  deals with i t s  environment a t  many d i f f e re n t  le v e ls ,  each 

r e q u ir in g  d i f f e r e n t  types of d e c is io n s . For example, a t  tim es a buyer 

in  a la rg e  company may be p rim arily  concerned with expediting  an o rder 

from a p a r t i c u la r  su p p lie r  (a t a c t ic a l  i s s u e ) ,  whereas a t  o th er tim es 

the  buyer might focus on the development o f a long-term  re la tio n s h ip  

with th e  su p p lie r  (a s tr a te g ic  i s s u e ) .  The inform ation needs a s so c ia t ­

ed w ith th ese  d e c is io n s , the  natu re  of th e  d ec is io n s, and the  a b i l i ty  

to  implement th e  dec is io n s  a re  a l l  very  d i f f e re n t .  T herefore , th ese  

two typ es  o f d ec isions must be recognized .

This dichotomy is  s im ila r  to  th a t  o f  purchasing e ff ic ie n c y  versus 

purchasing e ffe c tiv e n e ss . S p e c if ic a l ly , purchasing d ec isions which a re  

t a c t ic a l  (o r o p e ra tio n a l)  in n a tu re  tend to  deal with ro u tin e , s h o r t-
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ran g e , s tru c tu re d  kinds o f problems (s im ila r  to  e ff ic ie n c y  types of 

d e c is io n s ) .  At the  o th er end of th e  continuum are  s tr a te g ic  purchasing 

d e c is io n s . These dec is io n s  a re  ty p ic a lly  o f a longer range, le s s  

s tru c tu re d  n a tu re  and deal with th e  fu tu re  needs o f  the  company (sim i­

l a r  to  e ffe c tiv e n e ss  types of d e c is io n s) .  These kinds o f d ec isions 

o fte n  req u ire  much inform ation from th e  f irm 's  environment and a re  

lin k e d  to  the  f ir m 's  goals and o b jec tiv e s .

Because o f th e  s im ila r ity  o f  th e  concept o f t a c t ic a l / s t r a te g i c  

purchasing  to  t h a t  o f e f f ic ie n t /e f f e c t iv e  purchasing , l i t e r a tu r e  from 

both a reas  may be a p p lic a b le  in t h i s  resea rch .

1.4  Meed fo r  the Research 

Although th e  purchasing function  i s  v i t a l ly  im portant to  th e  p ro f­

i t  performance o f many f irm s, r e la t iv e ly  l i t t l e  research  has been con­

ducted in  t h i s  a re a . Adamson [2] notes th a t  ex tensive  research  and 

a tte n tio n  has been focused on the  m arketing fu n ctio n , the  output side  

o f  th e  firm , w hile  very l i t t l e  co n sid e ratio n  has been given to  purchas­

in g , the  in p u t s id e  o f th e  firm . Argenti [14] observes th a t  o f  twelve 

s tandard  te x ts  on s tra te g y  and p lanning , only four [1 ,24 ,103,136] men­

t io n  supply s t r a te g i e s ,  and then only b r ie f ly .

Research has been performed which examines the a c t i v i t i e s ,  char­

a c t e r i s t i c s ,  and e ffe c tiv e n e ss  o f  the in d iv idua l purchaser but l i t t l e  

work has been performed on the  e ffe c tiv e n e ss  o f  th e  purchasing function  

as a u n it  or how to  manage the purchasing function  to enhance i t s  con­

t r ib u tio n  to  th e  firm . Some work e x is ts  in  th e  area o f purchasing per­

formance measurement, but em pirical work i s  d i f f i c u l t  to  f in d . Several
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authors have promoted concepts and b e lie f s  in d ic a tin g  th a t  purchasing 

could be more e f f e c t iv e  i f  i t  were in te g ra te d  in to  th e  f irm 's  planning  

process and flow o f  communication but no em pirical da ta  i s  presented  

[2 ,5 ,2 0 ,2 2 ,1 1 1 ,1 2 5 ]. In d u str ia l "success s to r ie s "  and anecdotes have 

been p resen ted  in the  l i t e r a t u r e ,  i l l u s t r a t i n g  the  p o s it iv e  e f f e c t  

purchasing can have on firm  performance, but again no data  e x is t s .  The 

re la tio n s h ip  between purchasing and firm  performance has not been em­

p i r i c a l l y  in v e s tig a te d .

I t  is  known th a t  the  ac tio n s  o f the  purchasing function  impact the  

performance o f th e  firm . The d ire c tio n  and e x te n t of th is  impact may 

depend upon how th e  purchasing function  i s  managed. The research  ob­

je c t iv e  o f  th is  study i s  to  examine the  impact on th e  f irm 's  p e rfo r ­

mance of various ways of managing the  purchasing fu n c tio n .

This research  in v e s t ig a te s  th e  e ff e c ts  o f th re e  elem ents in the  

management o f the  purchasing fu n c tio n . These elem ents a re  the  nature 

of the  performance measurement system being used to  d i r e c t  th e  pur­

chasing fu n c tio n , th e  type of in te ra c t io n  req u ired  of purchasing , and 

the  amount o f s tr a te g ic  inform ation possessed o r  ob tained  by th e  pur­

chasing fu n c tio n . The second and th ird  e lem ents, type o f  in te ra c t io n  

and amount o f s tr a te g ic  in form ation , may be considered  se p a ra te ly  as 

in flu en c in g  fa c to rs  on-the performance of the  purchasing fu n ctio n  or 

they may be considered  to g e th e r as primary in d ic a to rs  o f th e  degree o f 

in te g ra t io n  o f the  purchasing fu n ctio n .

The research  examines two types o f performance measurement sys­

tems: an e ff ic ie n c y -o r ie n te d  performance measurement system and an

e ffe c tiv e n e ss -o rie n te d  performance measurement system . An e ff ic ie n c y -
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o rie n ted  system focuses on minimizing co s ts  and maximizing departmental 

op era tin g  e ff ic ie n c y . Performance measures include the c o s t of pur­

chases , the  amount o f  co s t sav ings, and op era tin g  e ff ic ie n c y . An e f ­

fec tiv e n e ss -o r ie n te d  performance measurement system cen te rs  on the  

a b i l i ty  of the  purchasing function  to  co n tr ib u te  to  the  atta inm en t of 

th e  f irm 's  goals and o b jec tiv e s . Performance measures include th e  

co n trib u tio n  to  p r o f i t ,  q u a lity  of su p p lie r  r e la t io n s ,  and ex ten t of 

customer s a t i s f a c t io n .

Two types o f  in te r a c t io n ,  op tional and req u ired , a re  examined in 

the  resea rch . In an environment in  which in te ra c t io n  i s  o p tio n a l, 

purchasing personnel p a r t ic ip a te  in  few nonpurchasing d ec is io n s , do not 

re g u la rly  i n te r a c t  with the  o th er in te rn a l fu n c tio n s , and do not con­

t r ib u te  to  th e  f irm 's  planning p ro cess . In such an environm ent, pu r­

chasing possesses l i t t l e  knowledge about what i s  occurring  in  the  o th er 

fu n c tio n s . In an environment in  which in te ra c t io n  i s  req u ired  of th e  

purchasing fu n c tio n , purchasing personnel a re  a c tiv e  p a rt ic ip a n ts  in 

nonpurchasing a c t i v i t i e s ;  they have high w ork-rela ted  in te ra c t io n  with 

th e  o th er in te rn a l  fu n c tio n s; and they reg u la rly  p a r t ic ip a te  with top 

management in  th e  corpora te  planning p rocess. In t h is  type o f environ­

ment, purchasing possesses much knowledge about th e  f irm 's  in te rn a l 

a c t i v i t i e s  and the  planning p rocess.

Two lev e ls  o f  s tr a te g ic  in form ation , low and h igh, a re  in v e s t ig a t ­

ed in  the  resea rch . S tra te g ic  inform ation includes inform ation such as 

the  natu re  and c h a ra c te r is t ic s  o f th e  end custom er, the  goals and ob­

je c t iv e s  of the  firm , and fu tu re  expected market con d itio n s  and tre n d s .

The research  i s  conducted through an in te ra c t iv e  lab o ra to ry  sim­
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u la t io n  experim ent- A fu ll  f a c to r ia l  design w ith e ig h t treatm ents 

(2x2x2) is  used. The research  method invo lves o b tain in g  decisions from 

a sample o f  su b je c ts  as they respond to  a s e r ie s  of purchasing s i tu a ­

t io n s  through a sim ulation  of th e  o p e ra tio n s  of the firm . The sub­

j e c t s ,  p lay in g  th e  ro le  o f a purchasing manager, a re  randomly assigned 

to  an experim ental trea tm en t. The su b je c t  i s  asked to  s e le c t  a re ­

sponse to  a s e r ie s  of purchasing problem s. Feedback on the s u b je c t 's  

performance i s  provided to the su b je c t a f t e r  each problem s i tu a t io n .  

The im pact o f each response on the  f irm 's  p r o f i t  i s  captured by the  

computer s im u la tio n . The data  from the  sim u la tio n  is  then analyzed. 

The fo llow ing  ch ap ters  d iscuss the  re le v a n t  l i t e r a t u r e  fo r the re ­

se a rc h , th e  resea rch  methodology, the  experim ental r e s u lts  and analy­

se s , and th e  im p lica tio n s  of the  resea rch .

1.5  C on tribu tions of th e  Research 

The major c o n trib u tio n s  o f  th e  research  in c lu d e :

1. The development of a sim ulator fo r e v a lu a tin g  th e  e ffec tiv en ess  of 

v a rio u s  ways o f  managing the  purchasing fu n c tio n .

2. The p ro v is io n  o f  a methodology fo r q u an tify in g  th e  performance o f 

th e  purchasing  function  as i t  impacts th e  firm .

3 . The q u a n ti ta t iv e  eva lua tion  of the  impact o f performance measure­

ment system s and degree o f in te g ra tio n  (through i t s  sep ara te  components 

o f  in fo rm ation : the  amount o f s tr a te g ic  inform ation  possessed by the 

purchasing  fu n ctio n  and in te ra c t io n :  th e  type of in te rn a l  in te rac tio n  

req u ired  o f purchasing) upon purchasing and firm  performance.

4 . The a p p lic a tio n  o f an e x is t in g  methodology to  a new f ie ld  o f re ­
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search .

5. The a d d itio n  o f em pirical research  and in s ig h t  in  an a rea  where 

l i t t l e  e x is t s .
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2.0 LITERATURE REVIEW

This chap ter p resen ts  a review of previous research  re le v a n t to 

th is  s tudy . The review encompasses the  to p ics  of the  importance and 

ro le  o f  the  purchasing fu n c tio n , the  in te g ra tio n  and performance meas­

urement system o f th e  purchasing fu n c tio n , s tr a te g ic  purchasing, and 

m ethodologies s im ila r  to  th a t  used in th is  resea rch .

2.1 Importance and Role o f the  Purchasing Function 

Every business firm  has a b e t te r  chance fo r success i f  i t s  pur­

chasing function  i s  o p e ra tin g  p roperly . In most firm s , purchasing 

p lays such an im portan t ro le  th a t  purchasing e ffe c tiv e n e ss  i s  e sse n tia l 

fo r  p ro f i ta b le  o p e ra tio n s . The importance of th e  purchasing function 

was noted over twenty y e a rs  ago in a Wall S t re e t  Journal a r t i c l e :  "On 

th e  average, 52 cen ts  o f  each d o lla r  brought in by a co rpora tion  goes 

back ou t fo r  purchases; a bad buy can conceivably p r ic e  a company's 

product out o f  th e  m arket." [129, p . l ]

In 1969, an execu tive  in  an aerospace firm  to ld  an audience:

"We fu lly  recognize  th a t  50 p ercen t o f our d o lla r s  a re  on the 

o u ts id e  and we must m aintain th e  same s u rv e illa n c e  over our su p p lie rs  

t h a t  we do inhouse. Otherwise we could lo se  our s h i r t ,  e i th e r  f in an ­

c i a l l y ,  schedu le-w ise , or performance-wise because of ac tio n s  or lack 

o f  a c tio n  on the  p a r t  o f  the  su p p lie r . We can no longer a ffo rd  to take 

t h i s  r i s k . "  [108, p .6]

Additional in d ic a tio n  as to  the  importance of purchasing i s  pro­
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vided by the  follow ing ob serv a tio n s: [92]

1. The 1980 Annual Survey o f M anufacturers in d ic a te s  th a t  in the  aver­

age m anufacturing firm , th e  purchasing fun ctio n  c o n tro ls  63 percen t of 

the  f irm 's  s a le s  d o l la r .  The p o ten tia l impact of th is  control has been 

noted by several in d iv id u a ls  [7 ,22 ,104 ,105 ,110].

2. The e f f e c t  o f  purchasing performance on the  f irm 's  p r o f i t  can be 

s u b s ta n t ia l .  V ic to r Pooler comments on the  lev erag e  of th e  purchasing 

fu n ctio n :

" I f  the average company spends 53 p e rcen t of 

i t s  s a le s  d o lla r  on goods and se rv ic es , a company 

with a s a le s  volume o f  S60 m illio n  would spend 

531.8 m illio n  to  cover the c o s t of purchased 

m a te r ia l,  s u p p lie s , and s e rv ic e s . At an average 

p r o f i t  margin of nine p ercen t, i t  takes 56 m illio n  

in sa le s  to  produce a p ro f i t  o f 5540,000; y e t ,  by a 

reduction  o f only f iv e  percen t in  th e  c o s t  o f  

purchases, t h i s  p r o f i t  can be increased  by 29 

p ercen t (5159,000)". [104, p. 19]

Burt [22] a lso  notes t h i s  leverage e f f e c t ,  in d ic a tin g  th a t  a re ­

duction in  purchasing expenditures can g rea tly  im pact th e  f irm 's  p ro f­

i t a b i l i t y ,  and fo r  the  equal impact on p r o f i t ,  i t  i s  often e a s ie r  to

reduce purchasing expend itu res than to  in crease  s a le s ,  decrease labor

c o s ts ,  decrease overhead, o r in crease  p r ic e s  by th e  needed amount.

3. The e ff e c tiv e n e ss  and e ff ic ie n c y  of an o rg an iza tio n  depends upon 

the provision  of an adequate flow o f goods and se rv ic e s  by purchasing. 

Fisk [48] notes th e  accuracy of th is  o b se rv a tio n , in d ic a tin g  th a t  mas­
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t e r  schedule s ta b i l iz a t io n  is  dependent upon the  purchasing functio n , 

fo r  w ithout the  cooperative e f f o r ts  of th e  "ou tside  firm s" v a lid  m aster 

schedules a re  not p o ss ib le .

4. The in creasin g  sc a rc ity  o f m a te ria ls  and energy sources req u ires  

purchasing to  work to  insu re  adequate su p p lies  fo r  the  o rg an iza tio n . 

This s itu a tio n  of decreasing  sources of supply and the  need fo r plan­

ning on the  p a r t  o f  purchasing is  recognized by several au thors [20,44, 

45,70 ,105,112].

5. E ffec tiv e  purchasing can help decrease o r con tain  the  in f la tio n a ry  

c o nd itions in the  economy. The impact t h a t  purchasing can have on in ­

f la t io n  and the  economy has been noted several tim es by th e  National 

A ssociation  o f Purchasing Management [96 ,97] and Hoagland [6 2 ,6 3 ].

I t  is  g en era lly  re a liz e d  th a t  i t  i s  im portant fo r  a firm  to  pos­

sess an e f fe c tiv e  purchasing fu n c tio n . Confusion a r i s e s ,  however, in  

determ ining what the  ro le  of the  purchasing function  should be. Dins- 

more [38] in d ic a te s  th a t  th e  ro le  of a successfu l purchasing function  

i s  th a t  of f ind ing  sources and m ate ria ls  th a t  w ill secure fo r  the  firm  

the g re a te s t  u ltim ate  value. Lewis [81] notes th a t  among many groups 

th ere  e x is ts  th e  b e l ie f  th a t  th e  primary ta sk  o f an in d u s tr ia l  buyer i s  

th a t  o f securing  goods a t  th e  lowest p o ss ib le  p r ic e  o b ta in ab le , when 

a c tu a lly  the  ro le  o f th e  buyer i s  much broader, in clud ing  task s  such as 

reviewing re q u is it io n s ,  ev a lua ting  s u p p lie rs ,  and performing q u a lity , 

s e rv ic e , and co st t ra d e o ffs .  Yet, survey data [10] in d ic a te s  th a t  le s s  

than 20 percen t of the  general managers surveyed b e liev e  t h a t  the  pur­

chasing function  should be so le ly  allowed to  purchase th e  necessary 

m a te ria ls .  Rather, they b e liev e  th a t  purchasing should be given recom­
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mendations as to  ex ac tly  which item s to  purchase. In ad d itio n , twenty 

percen t o f  the survey respondents want to  give the  user contro l over 

s u p p lie r  s e le c t io n .

In a survey q u estio n n a ire  o f  purchasing managers and c h ie f  oper­

a tin g  o f f i c e r s ,  Pooler and Pooler [105] examine th e  ro le  of purchasing 

in  in d u s try . The r e s u l ts  in d ic a te  th a t  th e  ov era ll ro le  of purchasing 

in in d u s tr ia l  firm s has increased  in th e  rec e n t p a s t and w ill continue 

to  in c re a se  in  th e  fu tu re .

Purchasing plays an im portan t ro le  in  th e  p r o f i t  performance o f a 

firm , y e t  only in  the  p as t decade has any s ig n if ic a n t  amount of r e ­

search been performed in  the  a rea . This study attem pts tc  add to  th a t  

body of knowledge.

In th e  follow ing th re e  se c t io n s , th e  independent v a ria b le s  to be 

used in  th e  research  are d iscu ssed . These v a ria b le s  a re : 1) the

amount o f  s t r a te g ic  inform ation a v a ila b le  to  th e  purchasing function ,

2) the  ty p e  o f in te ra c t io n  requ ired  of pu rchasing , and 3) the nature of 

the  performance measurement system fo r  th e  purchasing fu n ctio n . Tne 

f i r s t  two v a ria b le s  to g eth er rep re se n t th e  degree of in te g ra tio n  of the  

purchasing function  w hile th e  th ird  v a r ia b le  stands alone in  rep resen t­

ing the  performance measurement system .

2.2 In te g ra tio n  o f th e  Purchasing Function 

The degree of in te g ra t io n  of th e  purchasing  function  r e fe rs  to  the  

e x te n t to  which the  purchasing function  i s  involved in th e  operations 

o f the  f irm . The degree o f in te g ra t io n  can be a broad, a b s tra c t  con­

cep t with which to  work; th e re fo re , fo r  th e  purpose of explanation  and
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ex perim en tation , t h i s  v a ria b le  i s  decomposed in to  two primary f a c to rs :  

1) the amount o f s tr a te g ic  inform ation provided to the  purchasing func­

t io n ,  and 2) the  type of in te ra c t io n  req u ired  o f purchasing .

The use o f  th e  above components to  rep re se n t an in te g ra te d  pur­

chasing fun ctio n  i s  supported by a previous work by Reck, Woodson, and 

Long [111]. These au thors describ e  an in te g ra te d  purchasing function  

as a key p a r t ic ip a n t  in the  f irm 's  s tra te g y  p rocess, in te ra c tin g  with 

th e  in te rn a l  fu n c tio n s  and o b tain ing  and provid ing  inform ation to  the 

pro cess . This d e sc r ip tio n  includes the  flow o f s tr a te g ic  inform ation 

to  and from th e  purchasing function  and th e  need fo r  purchasing to 

in te r a c t  w ith th e  o th er in te rn a l  fu n c tio n s . A d d itio n a lly , previous 

survey work by the  author [66] in d ic a te s  th a t  th ese  components a re  most 

often  used in  d iscu ssin g  an in te g ra te d  purchasing fu n c tio n .

The amount o f  s tr a te g ic  inform ation provided to  the purchasing 

function  and th e  type o f in te ra c tio n  req u ired  o f purchasing is  d is ­

cussed n ex t. Following th is  d isc u ss io n , th e  need fo r  an in te g ra te d  

purchasing function  i s  p resen ted .

2 .2 .1  Amount of S tra te g ic  Inform ation

The amount o f s tr a te g ic  inform ation  provided to  the  purchasing 

function  i s  a key component in  d ep ic tin g  the degree o f in te g ra tio n  of 

the  fu n c tio n . An in te g ra te d  purchasing fu n c tio n , because of i t s  in ­

volvement in  the  o pera tions  o f  th e  firm , has access to a g rea te r  amount 

o f s tr a te g ic  inform ation  than does an is o la te d  purchasing fu n ctio n . In 

ad d itio n , t h i s  in form ation  i s  c le a re r  and more complete since i t  i s  

d i re c t ly  conveyed by the  o r ig in a l source- ra th e r  than being inform ally  

tra n sm itte d  through various channels.
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O rganizational an a ly sts  p lace varying degrees o f importance upon 

the  communication process o r flow of in form ation . For example, Chester 

Barnard [15] e s s e n t ia l ly  p laces communication as the  cause o f  a l l  e lse  

t h a t  happens in an o rg an iza tio n , while o th er  resea rch e rs  [47,78] place 

l i t t l e  o r no emphasis on th e  communication p rocess. Wilensky [139] 

suggests th a t  four fa c to rs  determine the importance o f communication 

fo r  the  o rg an iza tio n : 1) th e  degree to  which th e  o rgan iza tion  is  in

c o n f l i c t  o r com petition  w ith the external environm ent; 2) the degree of 

dependence upon in te rn a l  support and u n ity ; 3) the  degree to  which 

in te rn a l  op era tio n s  and external environment a re  su b jec t to  planned 

in flu e n ce ; and 4) the  s ize  and s tru c tu re  o f th e  o rg an iza tio n , i t s  h e t­

e ro g en e ity  of membership and d iv e rs ity  o f g o a ls , and i t s  c e n tr a l i ty  of 

a u th o r i ty .

These fa c to rs  in d ic a te  th a t  communication is  most im portant in  

th o se  o rg an iza tio n s  (and o rgan iza tiona l segments) which deal with un­

c e r ta in ty ,  are complex, and have a technology th a t  d o e sn 't  allow  fo r 

ro u tin iz a t io n .  F u r th e r , th e  more an o rgan iza tion  i s  people- and idea- 

o r ie n te d , the  more im portan t communication becomes.

In re la tio n  to  the  purchasing fu n c tio n , th ese  fa c to rs  suggest th a t  

communication is  r a th e r  im portant in th e  fu n c tio n . The purchasing 

fu n c tio n  g en e ra lly  in te r a c ts  with an u n certa in  supply environment; the 

fu n c tio n  c o n s is ts  o f  many d iv erse  a c t i v i t i e s ;  purchasing a c t iv i t i e s  are  

not easy to  t o ta l ly  ro u tin iz e ;  and th e  purchasing fun ctio n  is  extremely 

peop le- and id ea -o rie n te d .

An inform ation  flow i s  genera lly  based upon both soc ia l fac to rs  

and o rg an iza tio n a l f a c to rs .  For th is  resea rch , s ince  the  flow o f in ­
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form ation does not involve personal c o n ta c t ,  th e  social f a c to rs  of th e  

inform ation  process a re  not considered . The o rg an iza tio n a l f a c to rs  

a re , however, re le v a n t and are th e re fo re  d iscu ssed .

The prim ary o rgan iza tiona l c o n s id e ra tio n s  a re  those of v e r t ic a l  

and h o rizo n tal communication. V ertical communication w ith in  an o rg an i­

za tio n  in v o lv es  upward, downward, and ex te rn a l communication flow s. 

Downward communication g en era lly  flows from top management to  the  in d i­

v id u als  in  th e  subunits  while th e  reverse  flow occurs in upward commun­

ic a t io n .  E xternal communication r e fe rs  to  communication w ith the  o u t­

side  environm ent.

Katz and Kahn [67] id en tify  f iv e  elem ents of downward communica­

t io n s .  The f i r s t  elem ent is  th a t  o f  job in s t r u c t io n ,  in which a subor­

d in ate  (o r subfunction) i s  informed what to  do e i th e r  through d i r e c t

o rd e rs , t r a in in g  se ss io n s , job d e s c r ip tio n s , or o th er such mechanisms. 

The in te n t  of such in s tru c tio n s  i s  to  ensure  r e l i a b le  job performance.

The second element r e la te s  to  the  meaning o f the  job and i t s  r e l a ­

tio n sh ip  to  th e  r e s t  o f th e  o rg an iz a tio n . I t  i s  through th is  i n fo r ­

mation th a t  in d iv id u a ls  are  provided w ith the reasons f o r  and impor­

tance o f  t h e i r  function  w ith in  the  o rg an iza tio n .

The th ir d  elem ent i s  inform ation regard ing  the procedures and 

p ra c t ic e s  w ith in  the o rg an iza tio n . The purpose o f th is  inform ation  i s  

to  e n lig h ten  th e  subordinate  (o r  subfunction) as to  the op e ra tio n s  o f  

th e  o v e ra ll f irm .

The fo u rth  element o f  downward communication involves feedback to  

the  ind iv id u a l (o r the  function ) regard ing  h is /h e r  performance (or th e  

performance of the  fu n c tio n ). Feedback, a lthough c re a tin g  varied  r e ­
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sponses, i s  g en era lly  found to  be a c o n s is te n t  p a r t  o f downward commun­

ic a t io n s .

The f i f t h  and f in a l  element o f  downward communication involves th e  

communication of ideology. Through th e  t ra n s fe r  o f  ideology, the  o r­

gan iza tion  t r i e s  to  involve the  subord inate  (or subfunction) in to  the  

purposes o f th e  o rgan iza tion  and convince him/her to  accept and work 

toward the  o rg a n iz a tio n 's  o r su b u n it 's  g o a ls . Hall [54] in d ic a te s  th a t  

th is  t ra n s fe r  of goal inform ation i s  e s se n tia l  fo r  th e  e ff e c tiv e  func­

tio n in g  of th e  indiv idual and the e f fe c tiv e  implementation o f the  in d i­

vidual 's  id eas . I f  th e  indiv idual (or subfunction) i s  not aware of 

what the  goals r e a l ly  a re , h is  own ac tio n s  may not c o n tr ib u te  to  the  

o rg an iza tio n . Members of an o rg an iza tio n  must know the  "system" i f  

they are to  opera te  w ith in  i t  o r to  change i t .

Downward communication is  an im portant flow o f communication w ith­

in  an o rgan iza tio n  and i t  i s  the  primary means by which a function  

(purchasing included) or an indiv idual rece iv es  inform ation  on job 

.re s p o n s ib i l i t ie s ,  th e  importance of the fu n c tio n 's  o rg an iza tio n a l ro le ,  

or the  ro le  and procedures of the  o rg an iza tio n  i t s e l f .

Upward communication, in accordance w ith Katz and Kahn [6 7 ], gen­

e ra l ly  tak es  th e  form o f what the  person says 1) about h im se lf, h is  

performance, and h is  problems, 2) about o th ers  and th e i r  problems, 3) 

about o rg an iza tio n a l p rac tic e s  and p o l ic ie s ,  and 4) about what needs to  

be done and how i t  can be done. Obviously, th is  type o f communication 

can range from a personal com plaint to  a fac t-b ased  suggestion fo r  the  

improvement o f the  o rg an iza tio n . Upward communication is  im portant as 

i t  i s  a primary means by which top management gains in fo rm ation . This
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in form ation  may concern the f irm 's  ex terna l environment, the o v e ra ll 

performance o f the firm , rne performance of the  in d iv idua l subfunc­

t io n s ,  o r problems e x is t in g  w ith in  the  subfunctions.

V ertica l communication a lso  occurs w ith in  an o rgan iza tio n  in  the  

form o f  ex te rn a l communication. This type of communication includes 

th e  flow of inform ation  between th e  customers and th e  firm  and the 

su p p lie rs  and th e  firm . I t  a lso  includes th e  a tta in m en t of basic

inform ation  about e i th e r  th e  supply or s a le s  environment. Such 

ex te rn a l communication i s  necessary  i f  th e  o rg an iza tio n  is  to  deal 

e f f e c t iv e ly  with i t s  various environm ents.

The second major type of o rg an iza tio n a l communication is  th a t  o f 

h o riz o n ta l communication. Horizontal communication can occur both

w ith in  an o rg an iza tio n a l subfunction  or between subfu n ctio n s . Communi­

ca tio n  w ith in  a subfunction  g en e ra lly  dea ls  with ta sk -o rie n te d  informa­

t io n  and serves t o  coord ina te  fu n ctio n al e f f o r ts  on various a c t i v i t i e s .  

Communication between subfunctions serves to  coord inate  a c t i v i t i e s  

between the  fu n ctio n s  and i s  v i ta l  fo r  the o vera ll co ord ina tion  of

o p e ra tio n s . Such communication i s  a lso  b e n e fic ia l in so lv ing  c o n f l ic ts  

between the  fu n c tio n s .

The f a c to r  o f  communication is  q u ite  amenable to  experim entation; 

th u s , a s ig n i f ic a n t  amount o f  research  has been conducted using th is  

f a c to r .  Several au th o rs  have attem pted to  determine th e  communication 

system th a t  i s  most e f f i c i e n t  under p a r t ic u la r  circum stances [19 ,36 , 

79 ]. Katz and Kahn [67] and Blau and S co tt [19] note th a t  th e  more 

complex the  ta s k ,  th e  more time i s  req u ired  fo r th e  communications 

network to  become s tru c tu re d . Guetzkow [52] d iscu sses  problems o f
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omission and d i s to r t io n ,  and Katz and Kahn [67] and Jacoby e t  a l . [65] 

d iscu ss  problems of inform ation overload .

This resea rch  uses the fa c to r  of in fo rm ation  as an independent 

v a ria b le ;  however, th e  inform ation i s  provided to  the su b jec ts  w ithout 

personal c o n ta c t and w ithout th e  in te n t  to  overload th e  su b je c ts  with 

in fo rm ation . Depending upon th e  experim ental trea tm en t, incom plete in ­

form ation i s  a t  tim es provided.

Communication, or th e  flow o f  in fo rm ation , i s  necessary w ith in  an 

o rg an iz a tio n . The key to the communication process i s  to  ensure th a t  

the  c o rre c t  people ge t th e  c o rre c t  inform ation  ( in  q u a lity  and q u a n ti­

ty) a t  th e  c o rre c t  tim e . For the  purchasing fu n c tio n , tim ely  convey­

ance o f t h is  inform ation  is  necessary because th e  function  is  e n ti r e ly  

dependent in  i t s  o pera tion  upon inform ation  flows both from th e  o th er 

functio n s  o f  th e  firm  and from th e  ex terna l environm ent,

Every fu n c tio n a l a c t iv i ty  w ith in  th e  firm  g enerates inform ation 

to ,  and /o r req u ire s  inform ation from, th e  purchasing system. The in ­

form ation s e n t  to  purchasing can be e s s e n t ia l ly  divided in to  two major 

ca te g o r ie s  [4 0 ]:

1. S tatem ents o f  needs fo r  m a te ria ls  and se rv ic es  obtained from 

ou tsid e  the  firm .

2. Requests fo r  inform ation  a v a ila b le  w ith in  purchasing or o b tain ab le  

from o u tsid e  th e  firm .

A b r ie f  d e sc r ip tio n  o f some o f th e  inform ation  flowing to  th e  pur­

chasing function  from th e  in te rn a l fu n ctio n s  i s  as follow s:

The planning  fu n ctio n  provides purchasing with inform ation 

necessary  to  ob tain  the long-term  fu tu re  requirem ents o f th e
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firm  fo r  f a c i l i t i e s ,  m a te ria ls ,  and o u tsid e  se rv ic e s . This 

in fo rm ation  is  e s p ec ia lly  im portant in  p reparing  fo r  fu tu re  

c o n s tru c tio n  and fo r  raw m ate ria ls  in t ig h t  or dim inishing 

supply.

S a les  fo re c a s tin g  provides sa le s  fo re c a s ts  to  purchasing fo r  

p erio d s  up to  twelve months in  advance. Such inform ation  

allow s purchasing  to o b tain  the optimum balance between th e  

co n d itio n s  in  th e  m arketplace and the needs o f th e  firm .

The accounting function  provides inform ation on payments to  

s u p p lie rs ,  c o s t  s tu d ie s  fo r  make or buy d ec is io n s , and 

comparison o f actual expenditures to budget.

The production  function  o ften  provides inform ation on th e  

q u a li ty  requirem ents fo r  m a te ria ls . Production con tro l

p rov ides inform ation on what m ate ria ls  a re  needed and in what 

q u a n ti t ie s  fo r  a given tim e period .

Q uality  co n tro l and rece iv ing  provide inform ation  which 

determ ines i f  th e  su p p lie rs  have fu rn ished  m a te ria ls  o f 

th e  q u a li ty  and qu an tity  sought by the  purchasing fu n ctio n .

Mew product development provides inform ation about m ateria l 

requirem ents fo r  upcoming products. This inform ation  i s

req u ired  by purchasing a t  th e  inception  o f the  p ro je c t  i f  

purchasing  i s  to  fu lly  c o n tr ib u te  to  th e  product development.

The purchasing function  no t only p o te n t ia l ly  rece iv es  inform ation 

from a ll  o f the  in te rn a l fu n c tio n s , bu t i t  can a lso  be one o f the 

f irm 's  major co n ta c t po in ts w ith the ex terna l environm ent. As such, 

th e  fu n c tio n  can be a major rece iv ing  po in t fo r  the  flow o f inform ation
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from sources o u ts id e  the  firm .

A b r ie f  d e sc r ip tio n  of a few of th e  major typ es  of inform ation 

th a t  may be obtained  from external sources i s  as follow s [AO]:

General market co n d itio n s—Purchasing ex ecu tives and 

buyers become s p e c ia l i s ts  on general market and business 

co n d itio n s . They a re  co n s ta n tly  informed as to p r ic e s , 

supply and demand f a c to rs ,  and c o m p e tito rs ' a c tio n s .

Sources of supply—Purchasing in d iv id u a ls  a re  continuously  

rece iv in g  inform ation  from c u rre n t and new vendors; 

th e re fo re , in new product development and sourcing of any 

type, purchasing has the  in fo rm ation .

S u p p lie rs ' c a p ac ity , s u p p lie rs ' production  r a t e s ,  and lab o r 

c o n d itio n s  in  th e  su p p lie rs ' p lan ts  and in d u s t r ie s — 

Inform ation flows on these  f a c to rs  a re  of g rea t importance in  

determ ining inven to ry  policy  and a ssu rin g  c o n tin u ity  of 

p roduction as f a r  as m ate ria ls  a re  concerned.

New product and product in fo rm ation—Purchasing can ob tain  

inform ation  about ex te rna l products th a t  may be useful to  th e  

firm  in  improving e ffe c tiv e n e ss ,  reducing c o s ts ,  o r a id ing  in  

the development o f new products by th e  firm .

The purchasing fun ctio n  p o te n t ia l ly  rece iv es  inform ation from both 

the o th er in te rn a l  fu n c tio n s  and ex tern a l sources which can improve i t s  

own performance. Much o f th e  ex tern a l inform ation  received  by purchas­

ing can a lso  be valuab le  to  o th er fu n c tio n s  w ith in  th e  firm .

According to  England [4 0 ], th e re  a re  very few functio n s  of a busi­

ness which a re  not concerned to  some degree w ith the inform ation which
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flows or can be generated from purchasing. For example, purchasing can 

provide general management with inform ation about the  c u rre n t market 

and business co n d itio n s . This in fo rm ation , when c o rre la te d  and re ­

f in e d , can provide top management with valuab le  inform ation in the 

operation  o f th e  firm . Purchasing provides engineering  with informa­

tio n  on p roducts, p r ic in g , and sourcing . Product development can be 

provided with new m ate ria ls  inform ation and p r ic e  in form ation . The 

production function  depends upon purchasing fo r  inform ation about mate­

r i a l s ,  m ateria l a v a i la b i l i ty ,  m ateria l d e liv e ry  lead  tim es, m ateria l 

s u b s t i tu te s ,  and inform ation  on supply sources fo r  production equip­

ment, m aintenance, and r e p a ir .

The op era tio n s  of th e  purchasing function  a re  dependent to  a la rg e  

e x ten t on the  flow of inform ation from the  various functions of the 

firm  to  purchasing , and from external sources to  purchasing , while th e  

opera tio n s  o f th e  firm  and many of th e  in te rn a l  fu nctions a re  dependent 

to  a la rg e  e x te n t on the  inform ation obtained from (or through) pur­

chasing . The purchasing function  can obviously be a communications 

cen te r  in  which i t  rec e iv es , p rocesses, and d i s t r ib u te s  inform ation .

2 .2 .2  Type o f In te ra c tio n

The type o f in te ra c t io n  required  of purchasing is  the  second key 

fac to r  in  describ in g  th e  degree of in te g ra t io n  o f th e  purchasing func­

t io n .  The types o f in te ra c t io n  to  be considered  a re  those of required  

in te ra c t io n  and optional in te ra c t io n . The fa c to r  o f in te ra c t io n  has 

been s tu d ied  by several previous re se a rch e rs . Much o f th is  previous 

research  i s  useful in th a t  i t  i s  helpfu l in  defin in g  th e  trea tm en ts fo r  

t h is  resea rch .
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Turner and Lawrence [131] study th e  re la tio n sh ip  between task  

a t t r ib u t e s  and worker response, in co rp o ra tin g  requ ired  in te ra c t io n  and 

op tio n a l in te r a c t io n  as task  a t t r ib u t e s .  Required in te ra c t io n  r e fe rs  

to  the  amount o f  necessary in terdependence between ta sk s , p a r t ic u la r ly  

t h a t  kind o f interdependence fo r  which d i r e c t  fac e - to -fac e  communica­

t io n  i s  needed to  perform th e  task  p ro p e r ly . The communication (or 

in te r a c t io n )  can be requ ired  e i th e r  to  so lve  a job problem or to  ex­

change task  re le v a n t in fo rm ation . The amount o f  required  in te ra c t io n  

in  a job  i s  measured by 1) th e  number o f  people with whom th e  worker i s  

req u ired  to  in te r a c t  a t  l e a s t  every two hours and 2) the q u an tity  o f 

tim e spen t in  req u ired  in te ra c t io n .

Optional in te ra c t io n  re f e r s  to  th e  o p p ortun ity  a v a ila b le  fo r  in ­

te r a c t io n  which i s  not e s se n tia l fo r ta sk  com pletion. The authors look 

a t  o p tiona l in te ra c tio n  both on th e  job  and o f f  the jo b . Optional 

in te r a c t io n  on -th e-jo b  is  measured by 1) th e  number of people a v a ila b le  

fo r  in te r a c t io n  in  th e  work a rea  and 2) the  q u an tity  o f  tim e a v a ila b le  

fo r  in te ra c t io n  w hile working. O ptional in te ra c t io n  o f f- th e - jo b  is  

measured by th e  amount of time during  which the  worker i s  fre e  to  

choose to  leave  th e  work a rea  w ithout reprim and.

Patchen [102] examines th e  in d iv id u a l 's  degree of p a r t ic ip a tio n  in  

decision-m aking in  an attem pt to  determ ine th e  degree to  which the  em­

ployee i s  involved in h is  job and th e  company. Walker and Guest [134] 

employ f a c to rs  o f  frequency o f so c ia l in te r a c t io n  and s iz e  o f i n te r a c t ­

ing group in  studying the jobs  of workers on an automobile assembly 

l in e .  Hackman and Lawler [5 3 ], in  t h e i r  research  on employee rea c tio n s  

to  job c h a ra c te r i s t ic s ,  include  two job dimensions of in te r a c t io n :

R eprodu ced  with perm ission  of th e copyright owner. Further reproduction prohibited without perm ission .



www.manaraa.com

I

31

dealing  w ith o th e rs —the  degree to which a job req u ires  employees to  

deal with o th e r  people ( e i th e r  custom ers, o th er company employees, o r 

both) to  complete the  work; and frie n d sh ip  o p p o rtu n itie s—th e  degree to  

which a job allow s employees to  ta lk  w ith one an o th er on th e  job and to  

e s ta b lis h  informal re la tio n s h ip s  with o th e r  employees a t  work.

In terms o f  th e  in te ra c t io n  v a ria b le  and an is o la te d  or in te g ra te d  

purchasing fu n c tio n , an iso la te d  purchasing function  g e n e ra lly  has only 

the  option to  in te r a c t  with the  o th er in te rn a l fu n c tio n s , top  manage­

ment, and th e  ex te rn a l environment; whereas an in te g ra te d  purchasing 

function  i s  g en e ra lly  requ ired  to have a high degree o f in te ra c tio n  

with such elem ents.

Within th e  iso la te d  fu n c tio n , t h i s  optional in te r a c t io n  occurs 

only i f  th e  purchaser h e rs e l f  chooses to  in te r a c t  and i f  th o se  p a r t ie s  

involved d e s ire  th e  p u rch a se r 's  i n te r a c t io n .  O ften, w ith th e  ex is ten ce  

of an iso la te d  purchasing fu n c tio n , o th er personnel a re  not accustomed 

to  th e  p a r t ic ip a t io n  o f  purchasing and th e re fo re  might consider i t  to  

be a form of in tru s io n .

Within an in te g ra te d  fu n c tio n , purchasing i s  expected to  provide 

inpu t fo r  t r a d i t i o n a l ly  nonpurchasing d e c is io n s; th e  function  i s  expec­

ted to  i n te r a c t  w ith top management in  th e  f irm 's  p lanning p rocess; and 

purchasing has the  opportun ity  to  ob tain  inform ation  from the  o th er 

fu n c tio n s , which improves p u rch asin g 's  a b i l i ty  to  meet i t s  re s p o n s ib il­

i t i e s .  Anyon [1 3 , p .37] d ep ic ts  th is  in te r a c t io n  process in  h is  de­

s c r ip tio n  o f th e  r e la t io n s  between purchasing and o th e r  personnel:

"In most o rg an iz a tio n s , the  purchasing personnel should 

cooperate  w ith a l l  in d iv id u a ls  to  o b tain  f a r  more than
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a s u p e rf ic ia l  knowledge of th e i r  requirem ents. The 

value o f  th e  purchasing o rg an iza tio n  to th e  e n te rp rise  

depends upon th e  e ff ic ie n c y  of the  se rv ic e  i t  renders 

in  p rocuring  m a te r ia ls ,  su p p lie s , and inform ation 

necessary  to  th e  operation  o f the  o th er departm ents.

I t  is  im possib le  fo r  purchasing to  be completely 

f a m ilia r  with a l l  d e ta i ls  o f a ll  needs. Therefore , i t  

i s  only by th e  e stab lishm en t o f  mutual confidence and a 

f re e  flow o f  inform ation  th a t  economical purchasing can 

be accom plished."

The purchasing process is  not departm entalized; in s te a d , th e  pro­

cess c u ts  across o rg an iza tio n a l boundaries, including  a c t i v i t i e s  in 

o p e ra tio n s , m arketing , eng ineering , inventory c o n tro l, q u a li ty  c o n tro l,  

and fin a n c e . In view o f th e  lev e l of in te ra c t io n  involved in th e  pur­

chasing  p ro cess , Heizer [6 0 ,p .22] in d ic a te s  " . . . t h a t  a la rg e  p roportion  

o f  th e  c r i t i c a l  a sp ec t o f the  purchasing m anager's job  is  dependent 

upon h is  prowess in  th e  areas o f  tech n ical competence, communication, 

e x te rn a l environm ent, and co o rd in a tio n ."

Empirical work involv ing  the  in te ra c t io n  of the  purchasing func­

t io n  in to  the  o p e ra tio n s  of the  firm  is  l im ite d ; however, several su r­

vey s tu d ie s  deal w ith t h is  to p ic .  In 1974, Ammer [9 ,10] conducted a 

survey o f  general managers and purchasing managers. A p o rtio n  of th is  

survey deals w ith th e  p a rt ic ip a tio n  o f purchasing in decision-m aking. 

Ammer in d ic a te s  t h a t  one of the  b es t measures o f  top management's sup­

p o r t o f  purchasing i s  the  T a t te r 's  p a r t ic ip a tio n  in nonpurchasing de­

c is io n s .  I t  i s  necessary  t h a t  purchasing be involved in  th ese  d ec i­
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sions as alm ost a l l  o f th ese  d ecisions have ram ific a tio n s  th a t  a f f e c t  

purchasing . However, d e sp ite  the  need fo r  a purchasing opinion in a ll  

decision-m aking, th e  survey r e s u l ts  in d ic a te  th a t  only 21 percen t o f 

the  general managers surveyed sa id  th a t  purchasing  managers "frequen t­

ly" p a r t ic ip a te d  in  nonpurchasing d ec is io n s; 53 percen t o f th e  managers 

sa id  t h a t  th is  was an " in frequen t"  occurrence. A m ajo rity  o f  th e  gen­

e ra l managers b e lie v e  t h a t  purchasing managers should a c tiv e ly  p a r t i c i ­

pa te  only in  d ec is io n s  t h a t  a re  d i re c t ly  r e la te d  to purchasing , such as 

major c o n tra c ts  w ith  s u p p lie rs ,  inventory  p o lic y , and make-or-buy an a l­

y se s . A small m inority  o f  general managers agree th a t  purchasing 

should a c tiv e ly  p a r t i c ip a te  in  a l l  d ec isions concerned- with (in  order 

o f d e c lin in g  p o p u la r ity )  major changes in  p roduct l in e ,  market and 

p ric e  fo re c a s tin g , f a c i l i t i e s  p lann ing , long-range planning and overa ll 

s tra te g y , tra d e  r e la t io n s ,  a c q u is i tio n s , and f in a n c ia l  p lanning.

In another survey q u es tio n n a ire , Rich [112] compares the  s ta tu s  of 

th e  purchasing o rg an iza tio n  in tim es o f m ate ria l shortages with the  

s ta tu s  p r io r  to  such a perio d . The survey in d ic a te s  th a t  in  times of 

m ateria l sh o rta g e s , two changes occur: 1) The purchasing function  i s  

o ften  expanded to include a d d itio n al r e s p o n s ib i l i t ie s  such as fo re ­

c a s t in g , inven to ry  c o n tro l ,  and warehousing; 2) Purchasing increases 

i t s  p a r t ic ip a tio n  in  new product development and long-range corporate  

p lanning . In a d d it io n , in an open-ended q u e s tio n , purchasing d ire c to rs  

were asked i f  th e re  were any o th er s ig n if ic a n t  measures which th e i r  

companies took to  cope w ith problems of m ate ria l s c a rc i ty .  The re ­

sponses obtained  included the fo llow ing: in te rd iv is io n a l  coordination  

in purchase and usage of m a te ria ls  (14$), form ation of a special mate­
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r i a l s  committee or task  group a t  the  co rp o ra te  or a t  th e  operating  

level (11%), expansion of the  purchasing s ta f f  (11%), and s tro n g er 

support f o r ,  o r involvement in , purchasing by top management (20%). 

These r e s u l ts  in d ic a te  th a t  during times of shortage , management tends 

to  place more importance on the performance o f purchasing and to  more 

fu lly  in te g ra te  th e  function  in to  the  o pera tions  o f th e  firm .

B onfield and Speh [2 0 ], in t h e i r  survey of c h ie f  o pera ting  o f f i ­

ce rs  and purchasing managers, found th a t  th e  ov era ll ro le  o f purchasing 

in  the  d ec ision  making process of the  firm  i s  seen to  have increased  in 

the  p as t and i s  expected to continue to  in c re a se . The survey respond­

en ts expect to  see changes in  f iv e  dimensions o f purchasing: 1) vendor

a n a ly s is ,  2) top management fu n c tio n s, 3) production p lann ing , 4) edu­

c a tio n a l needs, and 5) m ate ria ls  management fu n c tio n s . In a ll  f iv e  

a re a s , the  p a r t ic ip a tio n  and r e s p o n s ib il ity  o f the  purchasing function  

are  expected to  in c re a se . Increases expected in th e  area  of production 

planning a re  not as dram atic as those in  o th er a re a s , r e f le c t in g  the 

f a c t  th a t  production planning is  o ften  considered as p a r t  o f th e  t r a d i ­

tio n a l purchasing jo b . Increased p a r t ic ip a tio n  in top management func­

t io n s  such as th e  estab lishm ent o f purchasing p o l ic ie s ,  c e n tra liz a t io n  

o f  purchasing , and o v era ll planning is  expected to  be la rg e , as i s  the  

involvement in  m a te ria ls  fu nctions such as planning and fo recas tin g  

fu tu re  o r long-run supply needs, and inventory  c o n tro l.

In the co n tex t of non-em pirical work, numerous au thors have com­

mented on the  in te ra c t io n  of the  purchasing fu n c tio n . Several authors 

[9 ,1 4 ,1 6 ,4 8 ,7 4 ] have discovered th a t  purchasing is  not involved in  the 

f irm 's  p lanning p ro cess . The function  gen e ra lly  does not rece iv e  any
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in form ation  from the  process and does not provide any inform ation  to  

th e  p ro cess . Bauer [17] and Farmer [44] p u rp o rt t h a t  purchasing is  not 

doing enough (or any) planning w ith in  th e  function  i t s e l f .  Fisk [48] 

and Ammer [10] in d ic a te  th a t  purchasing i s  not in te r a c t in g  with the 

o th e r  fu n c tio n s; and Farmer [45] fin d s  t h a t  purchasing in d iv id u a ls  view 

them selves only as t a c t ic a l  purchasers working w ith in  departmental 

boundaries. Farmer [46] a lso  fin d s  t h a t  th e  s tr a te g ie s  o f the  more 

successfu l companies a lready  in co rp o ra te  an a ly s is  of and a c tio n  toward 

the  supply m arket (purchasing a c t i v i t i e s ) .

2 .2 .3  Meed fo r  In te g ra te d  Purchasing

An in te g ra te d  purchasing function  i s  com pletely involved in the 

o p e ra tio n s  o f  th e  f irm , re g u la rly  in te r a c t in g  with both th e  in te rn a l 

and ex te rn a l environm ents. As such, th e  function  has access to  an 

abundance o f in fo rm ation . Many authors [2 ,5 ,2 0 ,2 2 ,4 5 ,1 0 4 ,1 2 5 ] believe 

th a t  an in te g ra te d  purchasing function  i s  necessary  i f  the  purchasing 

fu n ctio n  is  to  adequately  perform i t s  r e s p o n s ib i l i t ie s .  Reasons fo r 

t h is  view poin t stem p rim arily  from the u n c e rta in ty  and complexity of 

to d a y 's  purchasing environm ent.

Shortages were a severe problem fo r  managers in  th e  e a rly  1970 's . 

C onditions have re c e n tly  improved but supply problems are  not a th ing  

o f th e  p a s t.  Enis and Smith [41] in d ic a te  th a t  a number of environmen­

ta l  fa c to rs  w ill continue to c o n tr ib u te  to  th e  problems in  purchasing 

m a te ria ls  and components. A few o f these  f a c to rs  include  r is in g  world­

wide demand, r is in g  na tio n a lism , few sources o f c e r ta in  c r i t i c a l  mate­

r i a l s ,  i n f la t io n  and d ev alu a tio n , and su p p lie r  c a r t e l s .  The authors 

feel t h a t  supply problems w ill become a permanent p a r t  o f  th e  economic
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scene, and th a t  purchasing managers a re  c u rre n tly  not ready to  e f fe c ­

t iv e ly  meet th ese  supply problems. To prepare them selves fo r  th ese  

problems they  need to  begin to  p lan , to  a n tic ip a te  sh o rtag es, and to 

t r ig g e r  a c tio n . To perform th ese  functio n s  e f f e c tiv e ly ,  the  purchasing 

function  needs more inform ation  about th e  firm  and i t s  environm ents. 

To obtain  t h is  in fo rm ation , th e  function  needs to  be in te g ra te d  in to  

th e  f irm 's  o p e ra tio n s .

One paper by Reck, Woodson, and Long [111] addresses the  r e - in te -  

g ra tio n  o f th e  purchasing function  in  dep th . The authors d iscu ss  the  

ev o lu tion  of a neglected  purchasing function  and the  consequences to  

the  firm  and purchasing which a re  a sso c ia ted  with t h is  e v o lu tio n . The 

au thors then p rese n t a so lu tio n  to  th ese  problems and the  s p e c if ic  

step s  fo r  implementing th is  s o lu t io n . The au th o rs  suggest t h a t  the  

so lu tio n  to  the  problems c rea ted  by possessing  an iso la te d  purchasing 

function  simply l i e s  in  re - in te g ra t in g  th is  function  back in to  the  

s tra te g y  o f th e  firm . Purchasing needs to  become an a c tiv e  p a r t ic ip a n t  

in  the  f irm 's  top management s tra te g y  team. The s tep s  fo r  implementing 

th i s  in te g ra t io n  in v o lv e : changing top management's p ercep tions of

purchasing , u t i l i z in g  th e  customer s a t i s fa c t io n  e f f e c t ,  e le v a tin g  and 

r e - in te g ra t in g  purchasing to  equal s ta tu s  with th e  o th er key fu n c tio n s; 

and red e fin in g  the ro le  o f purchasing . According to  these  a u th o rs , 

b e n e fi ts  a r is in g  from th is  in te g ra t io n  include: th e  development of

v a lid  purchasing goals and performance s tan d a rd s, improved purchasing 

performance, reduced in terdepartm en tal c o n f l i c t s ,  th e  e lim in a tio n  of 

unnecessary purchasing c o s ts ,  and an in crease  in  th e  f irm 's  to ta l  

s a le s ,  m arket sh a re , e f f ic ie n c y , p ro d u c tiv ity , and long-term  p r o f i ta ­
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Reck, Woodson, and Long b e liev e  th a t  i f  the  c u rre n t managerial 

problems a re  to  be reso lved , th re e  b asic  issu es  must be addressed:

1 . Why does top management o ften  not understand th e  purchasing 

fu n c tio n , and th e re fo re  not e f fe c tiv e ly  manage i t ?

2 . How should the purchasing function  be managed in  o rder to  

c a p i ta l i z e  on i t s  to ta l  p o ten tia l to b e n e fit  the  firm?

3 . What are the  tan g ib le  b e n e fits  th a t  a firm  would derive  i f  

i t  did e f f e c tiv e ly  manage the  purchasing function?

The research  described in  th is  paper a ttem pts to  examine, through 

em pirical d a ta , the  viewpoint o f th ese  au thors and to provide an exper­

imental b a s is  by which to address th e  issu es  presented  by th e  au th o rs .

2.3  Performance Measurement System 

This s e c tio n  reviews the l i t e r a t u r e  regarding the  th ird  indepen­

dent v a r ia b le ,  th e  performance measurement system of the  purchasing 

fu n c tio n . The sec tio n  covers the  to p ic s  of managerial e x p ecta tio n s  o f 

pu rchasing , Locke's model of goal s e t t in g ,  and th e  nature  of p e rfo r ­

mance measurement systems fo r th e  purchasing fu n ctio n .

2 .3 .1  Management Expectations

The purchasing o rgan iza tion  performs a p a r t ic u la r  function  fo r  the 

f irm , and th u s  top management has c e r ta in  expectations o r requirem ents 

fo r  th e  performance o f the  purchasing fu n c tio n . In a survey o f  over 

200 top ex ecu tiv es  [5 9 ], questions were asked as to  management's expec­

ta t io n s  o f  purchasing  performance. The r e s u l ts  o f the  survey a re  q u ite  

e x te n s iv e ; however, to  summarize th e  views of management, th e  follow ing
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s ix  r e s p o n s ib i l i t ie s  in d ic a te  the  e x p ecta tio n s  of the  purchasing func­

t io n :

1. Buy co m p e titiv e ly . Top management expects i t s  purchasing d ep a rt­

ment to  buy com p e titiv e ly  and a t  p r ic e s  a t  l e a s t  as good as those a t  

which i t s  com petito rs buy. The purchasing fu n c tio n  i s  expected to  keep 

the company com petitive  by purchasing th e  r ig h t  amount, a t  the  r ig h t  

tim e, a t  th e  r ig h t  p r ic e . Purchasing is  a lso  expected to  stay  informed 

o f a l l  f a c to rs  which w ill a f f e c t  supply and p r ic e  and make recommenda­

t io n s  as to  when to  buy.

2. M a te ria ls :  help in  s e le c tio n . Top management expects purchasing to 

co n s tan tly  recommend new, d i f f e r e n t ,  and s u b s t i tu te  m a te r ia ls .  I f  

p r ic e s  a re  too in f le x ib le ,  i f  supply i s  s h o r t ,  o r i f  new m ate ria ls  have 

been developed, th e  purchasing department i s  expected to b rin g  th is  

in form ation to  the  c h ie f  execu tive.

3. A lte rn a te  sources of supply. Purchasing should always have a t  

l e a s t  two sources o f  supply a v a ila b le  fo r  i t s  major requirem ents.

4. E ffe c tiv e  inven to ry  le v e l s .  Purchasing i s  expected to examine 

inventory  le v e ls  in  r e la tio n  to  needs and a s s i s t  in  e s ta b lis h in g  the 

most economical and safe  le v e l .

5. Vendor r e l a t i o n s .  Top management expects th e  purchasing department 

to  develop and promote good vendor r e la tio n s  as a company a s se t .

6. E ffe c tiv e  coord in a tio n  and co opera tion . Purchasing i s  expected to  

co o rd in a te  e f f e c tiv e ly  w ith a l l  o th er p a r ts  o f th e  business and o b tain  

the cooperation  of a l l  departm ents.

The survey r e s u l ts  a lso  in d ic a te  t h a t  89 percen t o f  the  managers 

b e liev e  t h a t  purchasing performance would improve i f  purchasing respon­
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s i b i l i t i e s  were more c le a r ly  pinpoin ted  and the c a p a b i l i t ie s  o f  p resen t 

personnel were developed to a higher s ta t e .  The im p lica tio n  of th is  

find ing  i s  th a t  top management i s  expecting improvement in th e  p e rfo r­

mance o f th e  purchasing functio n .

2 .3 .2  Locke's Model of Goal S e ttin g

Locke's model of goal s e t t in g  deals with the  r e la tio n s h ip  between 

conscious goals and task  performance, in  which th e  goals in d ic a te  the  

fu tu re  le v e ls  of performance th a t  an ind iv idual w ill seek to  a t t a in .  

The underlying premise of the  model i s  th a t  an in d iv id u a l 's  conscious 

in te n tio n s  or goals g en era lly  reg u la te  h is or her a c tio n s . The model 

i s  p a r t i a l l y  based on Ryan's theory o f m otivation which s ta t e s ,  "A very 

la rg e  p roportion  o f behavior i s  in i t ia t e d  by ta sk s  (g o a ls , in te n tio n s )  

and a very la rg e  p roportion  of task s  lead  to th e  behavior sp e c if ie d  by 

the t a s k . . . a  task  i s  a necessary cond ition  fo r most kinds of behav io r."  

[117, p .79]

In p a r t i c u la r ,  Locke's model o f goal s e t t in g  is  i l l u s t r a te d  in 

Figure 2 .1 . The model c o n s is ts  o f f iv e  s ta g e s : 1) Events—Events are

the nature  and various p ro p e r tie s  of th in g s  e x is t in g  w ith in  th e  envi­

ronment, i . e . ,  in ce n tiv e ; 2) Cognition—In d iv id u a ls  must perform value 

judgments, and to  do th is  they must develop a s e t  o f s tandards by which 

they may determ ine th ese  judgments; 3) Evaluation—In d iv id u a ls  must 

develop a s e t  o f standards by which to  ev a lu a te  t h e i r  judgments; 4) 

Goals—Goals a re  d i re c tiv e  in  nature  and work to  guide o n e 's  thoughts 

and a c tio n s  toward a p a r t ic u la r  r e s u l t ;  5) Performance—Performance i s  

the  process o f d ire c tin g  ac tio n  toward some leve l o f performance.

For th is  study , primary a tte n tio n  is  focused on th e  re la tio n s h ip
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Environmental   Goal S e ttin g

Cognition -------- > Evaluation  > Goals

Locke, E. A. (1968) "Toward a Theory of Task M otivation and In cen tiv es ,"  
O rganizational Behavior and Human Performance, 3; 157-189

Locke's Model of Goal S e ttin g

Figure 2.1
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between s tag es  four and f iv e , th e  impact th a t  goal s e tt in g  has on sub­

sequent ac tio n  and performance. According to  the  th e o r ie s  of Locke and 

Ryan, goals re g u la te  th e  action  and performance of an in d iv id u a l. In 

the  case o f  th e  purchasing fu n ctio n , management determ ines and se ts  th e  

goals fo r  th e  function  through i t s  performance measurement system. 

T herefo re , through th e  goals i t  s e ts  fo r  th e  purchasing fu n c tio n , man­

agement has th e  a b i l i ty  to  in fluence  th e  ac tio n s  o f purchasing. For 

example, i f  management s e ts  goals re la te d  to c o s t  m inim ization and 

in te rn a l  o p e ra tin g  e ff ic ie n c y , purchasing in d iv id u a ls  w ill seek to  

a t t a in  th ese  g o a ls . Consequently, management must develop goals which 

w ill produce th e  purchasing behavior which management d e s ire s .

C u rren tly , as in d ica ted  by the  survey of Monczka, C a r te r , Hoag- 

lan d , and F o s te r  [9 2 ], most performance systems f o r  purchasing empha­

s iz e  goals of c o s t  m inim ization and in te rn a l o p era tin g  e ff ic ie n c y ;  y e t ,  

th ese  goals w ill  no t serve to  meet the ex p ecta tio n s  th a t  management 

seems to  have o f the  purchasing fu n c tio n . E v idently , management 

appears to  be s e t t in g  goals fo r  the  purchasing fu n ctio n  which are in ­

c o n s is te n t  w ith the  performance i t  expects to  o b ta in . In regard to  

t h is  s i tu a t io n ,  Lewis [81 , p .141] s ta te s ,  " . . . I f  management gives to  

the  procurement o f f ic e r  no la rg e r  place than th a t  o f a ro u tin e  p r ic e  

buyer, then one can scarce ly  condemn the occupant o f  such a p o sitio n  

fo r doing only th e  th in g  expected of him." Lewis im plies th a t  the  

buyer must do h is  job  w e ll, but to  do i t  e f f e c t iv e ly  i t  i s  necessary 

fo r  management to  recognize h is  p o ten tia l and provide a p p ro p ria te  m oti- 

v a ti  on .
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2 .3 .3  Purchasing Performance Measurement Systems

Lee and Dobler [80] in d ic a te  in  refe ren ce  to  the  purchasing func­

tio n  th a t  successfu l departmental operation  i s  la rg e ly  dependent upon 

two broad f a c to rs :  1) o rg an iza tio n , o pera ting  p o l ic ie s ,  and procedures; 

and 2) p erso n n el. I t  i s  the  f i r s t  fa c to r  on which we focus when we 

consider the  performance measures fo r  the purchasing fu n c tio n . The 

go a ls , o b je c t iv e s ,  and performance measures fo r  the  purchasing function  

provide th e  means by which management gu ides, m otiva tes, and co n tro ls  

purchasing perform ance.

The performance measurement system fo r th e  purchasing function ex­

i s t s  along a continuum between a purely e ff ic ie n c y -o r ie n te d  system and 

a purely  e ffe c tiv e n e ss -o r ie n te d  system. Of course , systems o f varying 

combinations can be developed. For the  ex p lo ra to ry  research  described  

in th is  paper, th ese  systems are broadly ca tegorized  in to  two ty p es , a 

performance system which p rim arily  emphasizes e ff ic ie n c y  measures and a 

system which p r im a rily  emphasizes e ffe c tiv e n e ss  measures.

O rganizational e ffe c tiv e n e ss ,  as defined by E tzioni [4 2 ], i s  the  

degree to  which an o rg an iza tio n  r e a l iz e s  i t s  g o a ls . He in d ic a te s  th a t  

i t  i s  no t a sim ple issu e  and th a t  o ften  "e ffic ien cy "  i s  confused with 

e f f e c tiv e n e ss . He d e fin es  e ff ic ie n c y  as the amount of resources used 

to produce a u n i t  o f o u tpu t and continues by in d ic a tin g  th a t  an organ i­

za tio n  can be e f f i c i e n t  w ithout being e f f e c tiv e ,  and v ice versa .

E tzion i in d ic a te s  th a t  o ften  an o rgan iza tio n  has a tendency to de­

velop goals fo r  only those a c t i v i t i e s  which a re  e a s i ly  q u a n tif ia b le . 

Such a tendency o fte n  r e s u l ts  in  the form ation of only e f f ic ie n c y -o r i ­

ented g o a ls . When th i s  o ccu rs , the  tru e  goals o f  th e  o rgan ization  may

R eprodu ced  with perm ission  of the copyright owner. Further reproduction prohibited without perm ission .



www.manaraa.com

[

43

not be recognized and the  purpose fo r  which th e  o rg an iza tio n  was devel­

oped may not be re a l iz e d .

Research in the  a rea  of o rg an iza tio n a l e ffe c tiv e n e ss  has not pro­

duced any c le a r -c u t  approaches to the  is s u e .  In e a r ly  work on e f fe c ­

tiv e n e s s ,  Georgopoulos and Tannenbaum [50] suggest t h a t  measures o f  

e ffe c tiv e n e ss  must be based on o rg an iza tio n a l means and ends ( i . e . ,  

p ro d u c tiv ity , f l e x i b i l i t y ,  absence of c o n f l ic t )  ra th e r  than on external 

c r i t e r i a .  More re c e n tly , P rice  [106] has compiled a s e t  of hypotheses 

dealing  with severa l c h a ra c te r i s t ic s  which he b e liev es  to  be in d ic a to rs  

of e ffe c tiv e n e ss .  The primary in d ic a to r  i s  th a t  o f  p ro d u ctiv ity . 

P rice  con tinues t h is  work by l in k in g  s p e c if ic  o rg an iza tio n a l c h a ra c te r­

i s t i c s  to  e f fe c tiv e n e ss . He proposes, fo r  example, t h a t  c h a ra c te r is ­

t i c s  such as th e  acceptance o f the  leg itim acy  o f  the  decision-m aking 

system and high r a te s  of communication w ith in  the o rgan iza tion  a re  

p o s it iv e ly  r e la te d  to  e ffe c tiv e n e ss .

Seashore and Yuchtman [121] approach th e  is su e  in a s lig h tly  d i f ­

f e r e n t  manner and recommend th e  use o f a system s-resource model (or 

open system) fo r  a n a ly s is  of o rg an iza tio n a l e ffe c tiv e n e ss .  According 

to  such a model, e ffe c tiv e n e ss  i s  the  a b i l i t y  o f  the  o rg an iza tio n , in 

e i th e r  r e la t iv e  o r ab so lu te  term s, to e x p lo i t  i t s  environment in  the 

a c q u is itio n  o f  scarce  and valued reso u rces. The au th o rs  in d ic a te  th a t  

an o rg an iza tio n  i s  most e ff e c tiv e  when i t  maximizes i t s  bargain ing  

p o s itio n  and optim izes i t s  resource procurement.

Empirical research  in the area of purchasing performance i s  ra th e r  

m inimal, and th a t  research  which does e x i s t  g e n e ra lly  does not d ire c tly  

r e f e r  to  the  performance system as being e i th e r  e f f ic ie n c y -  or e ffe c -
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t i  veness-ori en ted .

Monczka [90] c la s s i f i e s  the  l i t e r a t u r e  on purchasing performance 

in to  four c a te g o r ie s :

1. C onceptualizations about why purchasing performance should be meas­

ured and general suggestions fo r  how to  do so.

2 . D escrip tions o f how one company measures purchasing performance 

along a se lec ted  dimension.

3. Research th a t  i s  d i re c tly  or in d ir e c t ly  re la te d  to  purchasing per­

formance but which i s  not very useful fo r  developing purchasing p e rfo r­

mance measurement system s.

4. Research d i re c tly  re la te d  to  purchasing performance measurement but 

which has lim ited  g e n e ra lity  due to  the research  sample and /o r analy­

s i s .

Much o f th is  l i t e r a t u r e  serves to  provide inform ation; however, few 

p ieces provide su b stan tiv e  resea rch . T herefore , most o f  th is  l i t e r a ­

tu re  i s  not addressed; ra th e r ,  only the  em pirical and re la te d  explana­

to ry  work i s  p resen ted .

Ammer, in  th e  p reviously  discussed  survey work [1 0 ], discovered 

th a t  purchasing performance i s  ra re ly  measured by the  o b je c tiv e , occa­

s io n a lly  r ig id  standards th a t  a re  applied  to  o th er  a c t i v i t i e s .  As long 

as m ateria l flows in  a reasonably smooth fash io n , management does not 

seem to be in te re s te d  in th e  performance of the  purchasing function . 

Those performance measures which do e x is t  tend to  be developed by the 

purchasing manager or the  in te rn a l au d it committee. In a d d it io n , ac­

cording to  the  study, 33 percen t o f the  general managers and 27 percent 

of th e  purchasing managers do n o t b e liev e  th a t  purchasing performance
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should be measured in terms o f i t s  d i r e c t  impact on p r o f i ta b i l i ty .  

In s te a d , they  view purchasing as an a c t iv i t y  to  be performed as econom­

ic a l ly  and e f f ic ie n t ly  as p o ss ib le .

Monczka, C ar te r , Hoag!and, and F o s te r  [92] performed a survey to  

determ ine th e  type of purchasing performance measures th a t  are  being 

used in  American firm s. They discovered  th a t  th e re  is  a f a i r ly  common 

s e t  o f  performance measures being employed. These measures include 1) 

p ro d u c tiv ity ,  2) p rice  e ffe c tiv e n e ss ,  3) a v a i la b i l i ty ,  4) su p p lie r 

d e liv e ry , 5) su p p lie r  performance, and 6) purchasing a c t iv i ty .  The 

p ro d u c tiv ity  measures c o n s is t mainly of o u tp u t/in p u t measures and are 

p rim arily  used to monitor purchase a c t iv i ty  and e s ta b lis h  o r ju s t i f y  

manpower le v e ls  fo r budget purposes. P rice  e ffe c tiv e n e ss  is  often 

measured on th e  b asis  o f  comparison of ac tu a l p r ic e  a g a in st operating  

plan  o r  s tan d ard  c o s t.  In a d d itio n , v arious c o s t reduction  and co st 

sav ings measures a re  being used. A v a i la b i li ty  measures a re  often  re ­

ported  in term s o f on-time d e liv e ry  q u a n ti t ie s ,  p ercen tages, o r  serv ice  

le v e ls  provided fo r  the item s needed in  th e  m anufacturing process. 

S u p p lie r d e liv e ry  and performance a re  g en e ra lly  based on in d ices  of 

d e liv e ry  and q u a li ty  le v e ls  over a period  o f tim e. Purchasing a c t iv i ty  

measurements a re  used to m onitor and co n tro l purchase a c t i v i t i e s  and 

o ften  c o n s is t  o f  time o b je c tiv e s ,  such as  time requ ired  to  perform 

re q u is it io n  p rocessing , bid e v a lu a tio n , and o rder placem ent. The su r­

vey concludes t h a t  in American business firm s th e re  e x is ts  an over­

whelming r e l ia n c e  on th e  use o f  performance measures fo r  c o s t  reduc­

t io n ,  c o s t avoidance, p r ic e  c o n tro l ,  and in te rn a l  opera ting  e ff ic ie n c y . 

The use of th ese  measures focusing on e ff ic ie n c y  and co st m inimization
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may work to  decrease  unnecessary co sts  but do l i t t l e  to  m otivate and 

improve the  e ff e c tiv e n e ss  of the purchasing function  from a broader 

p e rsp e c tiv e .

Spekman and H ill [126] note th a t  in  rec e n t years  more emphasis has 

been placed on methods to  improve purchasing performance. This empha­

s i s ,  however, has cen te red  on improving purchasing e ff ic ie n c y —which 

im plies a focus on sh o rt- ru n , day-to-day , t a c t ic a l  d ec is io n s . As a 

r e s u l t ,  in s u f f ic ie n t  a tte n tio n  has been given to  improving purchasing 

e ffe c tiv e n e ss ,  which includes those longer range s tr a te g ic  purchasing 

d ec is io n s  which should mesh co rporate  goals with the  purchasing pro­

ce ss . The au th o rs  fee l t h a t  o b jec tiv es  such as decreasing  the number 

of d o lla r s  in v ested  in  inven to ry , m inimizing th e  in te rn a l c o s t o f  pur­

chasing , and search ing  fo r  the  lowest c o s t a lte rn a t iv e  a re  a l l  impor­

ta n t ;  however, th ese  o b jec tiv es  do l i t t l e  to  prepare th e  purchasing 

ind iv idua l fo r  dea ling  with s tr a te g ic  issu e s  l ik e  worldwide sourcing , 

su p p lie r  development, or m a te ria ls  a v a i la b i l i ty .

In order to  determ ine i f  purchasing managers tend  to  approach 

th e i r  job- in an e ff ic ie n c y -o r ie n te d , t a c t ic a l  manner, Spekman and H ill 

conducted a survey q u estio n n a ire  of purchasing in d iv id u a ls  a t  various 

le v e ls  in  th e  h ie ra rch y . The r e s u l ts  o f th e  survey in d ic a te  th a t  

h igher level purchasing in d iv id u a ls  perform more environm ental moni­

to rin g  (o b ta in in g  inform ation  regard ing  governmental f a c to rs ,  general 

economic in d ic a to r s ,  co rp o ra te  p o l ic ie s ,  and lo ca l economic cond itions) 

than th e  lower leve l purchasing in d iv id u a ls . However, th is  a c t iv i ty  is  

th e  l e a s t  im portan t a c t iv i ty  fo r  these h igher level managers. These 

managers spend more time on the o p e ra tio n , co o rd in a tio n , and management
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o f  purchasing  a c t i v i t i e s  than on environmental m onitoring a c t i v i t i e s .  

Higher lev e l purchasing  in d iv id u a ls  tend not to  th in k  o f th e i r  a c t i v i ­

t i e s  in  term s o f  s tr a te g ic  im p lica tio n s  and spend l i t t l e  time obtain ing  

in fo rm ation  fo r  th e  f irm 's  planning p rocess. In view o f th is  f in d in g , 

th e  au th o rs  conclude th a t  purchasing managers a re  not prepared to  cope 

w ith th e  complex, dynamic market o f the 1980 's .

In a d d itio n  to  the  em pirical work prev iously  p resen ted , th e re  i s  

a lso  some re le v a n t  non-em pirical work in  th is  a re a . Croell [34] d is ­

cusses th e  measurement o f purchasing e ffe c tiv e n e ss  and p resen ts  a s e t  

o f  both e f f ic ie n c y  and e ffe c tiv e n e ss  m easures. E ffic iency  measures 

which must be compared over tim e include: d o lla r  purchases, purchases

div ided  by s a le s  expressed as a p e rcen t, number of purchase o rd ers , 

r a t io  o f  purchasing  co sts  to company c o s ts .  More o b je c t iv e , or tim e­

le s s  e ff ic ie n c y  measures a re  1) departmental o p e ra tin g  expenses, 2) 

c o s t  o f  m a te ria ls  purchased o r standards c o s ts ,  3) d o lla r  value of 

m a te ria ls  on o rd e r , and 4) can ce lla tio n  charges paid .

In terms o f  e ffe c tiv e n e ss , th e  au thor suggests th a t  purchasing be 

judged on i t s  performance in  a re a s  such as the  follow ing:

1. Review o f p re se n t  product c o s ts ,  and comparison with purchase 

p r ic e s  on su b -p a r ts  to  determ ine sh o rt o r long-term  d ire c tio n s  in  which 

to  move in  producing p a rts  in-house.

2. Planning and n e g o tia tio n s  req u ired  to  assu re  adequate fuel su pp lies 

fo r  sh o r t  and long-range needs.

3. Review o f p re se n t and long-term  fu tu re  commodity needs, and then 

performance o f subsequent an a ly s is  to  determine i f  an a c q u is itio n  or 

in te rn a l  development o f th e  a rea of concern would be a p p ro p ria te .
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4. Development of purchased m ateria l inventory  p o licy , followed by 

c lo se  coord ination  w ith o r con tro l o f th e  in ven to ry  group personnel 

a c tu a lly  implementing the  p o licy .

5. Review of new products being developed to  determine whether or not 

p a rts  should be produced in te r n a l ly ,  or purchased from su p p lie rs .

6. Active p a r t ic ip a tio n  in  buying from, and development o f , m inority  

e n te rp r is e s .

The measurement of purchasing performance in  each of th ese  areas can 

b es t be achieved by s e t t in g  s p e c if ic  goals re le v a n t  to  the  problems a t  

hand. The o b jec tiv e s  can then be eva lua ted  in  terms o f how well th ese  

goals a re  achieved.

Zenz [142] promotes th e  use of a m a te ria ls  management o rg an iza tio n  

with purchasing being one o f th e  included fu n c tio n s . He suggests using

the  follow ing measures of performance fo r the  purchasing function :

1. Ratios o f to ta l  purchasing s a la r ie s  and expenses to to ta l  purchases 

and to ta l  m anufacturing s a la r ie s  and expenses.

2. The value of purchase o rders sub jec ted  to  com petitive  b idding, as a

percentage o f to ta l  o rd ers  p laced .

3. Number o f rush o rd e rs .

4. Q u an tita tiv e  measures o f  exp ed itin g  expenses.

5. Savings on d iscoun ts and q u an tity  purchases.

6. A measure o f the  e x te n t o f successfu l s u b s t i tu te s  o f m ate ria ls  and 

p a r ts .

7. A q u a n ti ta t iv e  measure of id le  machines an d /o r personnel re su ltin g  

from a lack  o f  purchased su p p lie s .

8. Ratio o f re je c te d  purchases to  to ta l  pu rchases.
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9. Measure o f the  e x te n t of su p p lie r  techn ical a s s is ta n c e .

10. Measure o f vendors' keeping d e liv e ry  promises.

Of these m easures, th e  f i r s t  f iv e  appear to  be o rien ted  toward e f f i ­

ciency as they focus on in te rn a l operating  e ff ic ie n c y , a c t iv i ty  meas­

urement, and sh o rt-te rm  c o s t.  The l a t t e r  f iv e ,  e sp e c ia lly  seven and 

n in e , are more o r ie n ted  toward e ffe c tiv e n e ss  as they deal w ith items 

which impact the  f irm 's  performance and focus on the  development o f 

long-term  re la t io n s .

Bauer [16] in d ic a te s  th a t  management would l ik e  to  change th e  pas­

s iv e , e ff ic ie n c y  o r ie n ta t io n  of the  purchasing function  but they d o n 't  

know how, fo r  c r i t e r i a  fo r  measuring the  e ffe c tiv e n e ss  o f purchasing 

a re  ra r e .  Bauer recommends th a t  purchasing be p ro f i t-o r ie n te d ,  always 

considering  how t h e i r  ac tio n s  a ff e c t  the  company as a whole. He 

suggests th ree  a reas in  which performance should be measured:

1) Purchasing sav ings—the e ffe c tiv e n e ss  in  reducing c o s ts .  Measures 

in  th is  area include the  mere ex is ten ce  of a co s t reduction  program and 

th e  r a t io  of to ta l  annual purchasing savings to  to ta l  annual purchases.

2) Procurement p lann ing—the system atic procurement o f  key item s. 

Measures fo r th is  area  include the  number o f commodities planned and 

the  number of commodity plans per buyer.

3) Purchasing e ff ic ie n c y —eff ic ie n c y  in  performing purchasing a c t iv i ­

t i e s .  Measures in  t h i s  area include th e  r a t io  o f to ta l  buying co sts  to  

to ta l  annual purchases and the  r a t io  of purchasing employees to  to ta l  

company employees.

The second area o f measurement, procurement p lanning, h ig h lig h ts  

the  e ffe c tiv e n e ss  of th e  function  while the  th ird  a re a , purchasing

R eprodu ced  with perm ission  of the copyright owner. Further reproduction prohibited without perm ission .



www.manaraa.com

I

50

e ff ic ie n c y , h ig h lig h ts  the  e ff ic ie n c y  o f  th e  fu n c tio n . The f i r s t  a rea , 

th a t  o f  sav in g s , i s  not as c le a r ly  d e fin ed . This a rea  appears to  p r i ­

m arily  focus on th e  e ff ic ie n c y  asp ec t o f th e  fu n c tio n . However, i f  i t  

considers savings obtained w ith in  th e  to ta l  firm  because of purchasing 

a c tio n s , as opposed to  only purchasing sav ings, or i f  i t  considers th e  

longer term e f f e c ts  o f  c o s t red u c tio n s , then th is  area  might a lso  be a 

measure o f  e f f e c tiv e n e ss .

Spekman [124] f e e ls  th a t  management must develop p u rch asin g 's  

p o ten tia l to  g en era te  p r o f i ts .  To do t h i s ,  a methodology is  needed fo r  

ev a lu a tin g  th e  e ff ic ie n c y  and e ffe c tiv e n e ss  of th e  purchasing fu n ctio n . 

Through a sy stem atic  ev a lu a tio n  or a u d it ,  management can' ensure th a t  

i t s  purchasing  departm ent i s  a ttuned  to  those environmental and corpo­

ra te  f a c to rs  which impact a company's long-range o b jec tiv e s . As a p a r t  

o f  t h i s  a u d it ,  th e  performance measures should be examined. He 

ex p la in s  t h a t  many purchasing managers in c o r re c tly  re ly  on e ff ic ie n c y  

measures such as d o lla r s  purchased, purchases as a percentage o f s a le s  

d o l la r s ,  number o f purchasing o rd ers , or d o lla rs  spen t per buyer as 

measures o f  purchasing  e ffe c tiv e n e ss .  These m easures, while providing 

in fo rm ation , do no t perm it an a ly s is  o f the  purchasing department as a 

p r o f i t  g en era tin g  c e n te r . In stead , th ese  purchasers should be using 

e ffe c tiv e n e ss  m easures. Spekman fe e ls  t h a t  two o f  the  more widely 

recognized in d ic a to rs  of purchasing e ffe c tiv e n e ss  a re  co st savings and 

d e liv e ry  perform ance.

Cost sav ings i s  a d i f f i c u l t  measure to  use in  ev a lu a tin g  purchas­

ing e ff e c tiv e n e ss  because o f  1) the d i f f i c u l ty  in  defin ing  what c o n s ti­

tu te s  a c o s t sav ings and 2) th e  f a c t  t h a t  fa c to rs  causing co s t v a r i ­
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ances (d if fe re n c e  between standard  co s t and actual p rice  paid) are not 

always w ith in  th e  co n tro l of the  purchasing fu n c tio n . D espite th ese  

problem s, however, sav ings can be an in d ic a tio n  as to  how well purchas­

ing i s  c o n tro llin g  c o s ts .

D elivery performance i s  measured by two components: on-tim e d e liv ­

e r ie s  and q u a li ty  of m a te r ia ls .  Both o f these  measures help d escrib e  

s u p p lie r  perform ance. They a lso  measure events which can have a nega­

t iv e  impact on th e  f ir m 's  p r o f i t  performance: Late d e l iv e r ie s  can

cause production slowdowns and u n an tic ip a ted  inventory f lu c tu a t io n s ,  

thereby im pacting th e  f ir m 's  p r o f i t .  The re je c tio n  of key m a te ria ls  

can cause s u b s ta n tia l  expense i f  rev is io n  of production schedules i s  

necessary  because o f n o t having the  needed m a te ria l.

Evans [43] recogn izes the  need to  d i f f e r e n t ia te  e ff ic ie n c y  versus 

e ffe c tiv e n e ss  measures by grouping purchasing performance measures in to  

th re e  c a te g o r ie s :

1. F inancial param eters (e f fe c tiv e n e ss  m easures)—those t h a t  r e la te  

d i re c t ly  to  the  impact o f th e  departm ent's a c t i v i t i e s  on th e  c o s t/p r ic e  

performance of th e  company. Param eters included in  th is  category  a re  

p r ic e  variance  id e n t i f i c a t io n ,  p r ic e  tren d  a n a ly s is ,  and th e  major 

param eter o f c o s t sav in g s/v alu e  a n a ly s is .

2 . Functional e ff e c tiv e n e ss  param eters—those t h a t  r e l a te  t o 't h e  

non-p rice  requirem ents o f th e  purchasing fu n c tio n . Param eters included 

here a re  mainly based on user requirem ent s a t is fa c t io n  and vendor 

e f f e c t i  veness c o n tr o l .

3. O perations e ff ic ie n c y  param eters—those th a t  r e la te  to the  in te rn a l 

e ff ic ie n c y  o f th e  department i t s e l f .  Param eters in  th is  category
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include budgets and op era tin g  c o s ts ,  a c t iv i ty  measurement, and through­

put measurement.

2 .4 S tra te g ic  Purchasing 

Em pirical work s p e c i f ic a l ly  dea ling  with s tr a te g ic  purchasing is  

q u ite  r a r e ;  however, s in ce  th e  proposed research  deals with t h is  to p ic , 

some e x p o s itio n a l work i s  described  here .

No u n iv ersa l d e f in i tio n  o r d esc r ip tio n  of s tr a te g ic  purchasing ex­

i s t s ;  however, several au thors have p u t fo rth  th e i r  own d e f in i tio n  o f 

the  term . Spekman and H ill [126] s ta te  th a t  s tr a te g ic  purchasing can 

be viewed in  terms o f those d ec isions which lin k  the  firm  to  i t s  en v i­

ronment. They view purchase d ec isions on a continuum ranging from 

o p era tio n a l o r t a c t ic a l  d ec isions to  s t r a te g ic .  T ac tica l d ec isions are  

o ften  enacted a t  lower le v e ls  in th e  purchasing h iera rchy  and tend to  

deal w ith ro u tin e , sh o rt-ra n g e , s tru c tu re d  kinds o f purchasing prob­

lems. S t ra te g ic  purchasing dec is io n s  ty p ic a lly  occur a t  h igher le v e ls  

in th e  purchasing  h iera rchy  and focus on those problems th a t  w ill im­

p ac t fu tu re ,  long-range procurement requirem ents o f the  firm . These 

types o f d e c is io n s  o ften  req u ire  a g rea t deal o f inform ation from the  

f irm 's  ex te rn a l environment and a re  t ie d  in e x tr ic a b ly  to  the  f irm 's  

c o rp o ra te  goa ls and o b je c t iv e s .

Farmer [45] f e e ls  s tr a te g ic  purchasing i s  based on o b tain ing  a 

com petitive  advantage from th e  company's supply m arket. Supply f a c to rs  

not only have co n sid erab le  e f f e c t  on near-term  p r o f i ta b i l i ty  and r is k ,  

but they a lso  a f f e c t  long-term  com petitive  s tre n g th  and firm  s e c u r i ty .

K iser [71] fe e ls  s tr a te g ic  purchasing must in co rp o rate  knowledge 

about th e  m arket p lace  and i t s  segments and the  buying f irm 's  com peti­
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t iv e  advantages and disadvantages r e la t iv e  to  su p p lie rs ,  as  well as the  

p o ten tia l synergy involved in the  s i tu a t io n .

Rink [115, p .232] provides a working d e f in i tio n  o f s tr a te g ic  pur­

chasing as " . . . a  s e t  of ru le s  th a t  guides th e  c o n fig u ratio n  of the  

f irm 's  purchasing e f f o r t  over tim e in  response to  changes in  competi­

tio n  and th e  environment so as to  perm it the  firm  to  take advantage o f 

p ro f i ta b le  o p p o r tu n itie s ."

Many au th o rs  fee l i t  i s  necessary fo r  purchasing to become a s t r a ­

te g ic  component of the  firm . Spekman [125] in d ic a te s  t h a t  e ff e c tiv e  

s tr a te g ic  procurement can have a profound impact on a f irm 's  s tance in  

th e  m arketp lace. Spekman and H ill [126] b e lieve  th e  purchasing issu es  

of worldwide so u rc in g , su p p lie r  development, and m ate ria ls  and energy 

a v a i la b i l i ty  w ill be th e  issu es  o f  th e  fu tu re  to  a f f e c t  long-run corpo­

r a te  p ro f i ta b i l  i t y .  Pooler and Pooler [105] feel purchasing must 

broaden i t s  a c t i v i t i e s  to  include s t r a te g ic  a c t i v i t i e s  such as th e  

in te g ra tio n  o f m arket and supply s t r a te g i e s ;  more in te n s iv e  s e le c tio n , 

m otivation , and ev a lu a tio n  of vendors; and g re a te r  u t i l iz a t io n  o f ven­

d o r 's  techno log ica l in novations.

Several au thors [2 ,21 ,45 ,111,125] promote th e  idea th a t  purchasing 

has two ro le s  to  play w ith in  th e  co rp o ra te  planning p rocess. F i r s t ,  

th e  function  must develop an in te r n a l ,  fu n ctio n al s tra te g y  which sup­

p o rts  co rp o ra te  s tr a te g y .  This in te rn a l s tra te g y  must include oper­

a tin g  plans and budgets based on a sp e c if ic  plan of action  and a timed 

sequence of reso u rce  commitments. Second, purchasing must c o n tr ib u te  

to the  f irm 's  s tr a te g ic  planning p ro cess . A composite of th ese  c o n tr i ­

b u tions should in clu d e  th e  fo llow ing:
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1. Short-term  a n tic ip a te d  c o s t in creases  (or decreases) and long-range 

c o s t tre n d s .

2. Long-range a v a i la b i l i ty  of s p e c if ic  c r i t i c a l  raw m a te r ia ls .

3. Plans o f  vendors th a t  may change the  p ric e  or a v a i la b i l i ty  of mate­

r ia l  s .

4 . The in flu en ce  of th e  firm  and the  in flu en ce  of i t s  in d u stry  with 

vendors.

5. I d e n tif ic a t io n  of m a te ria ls  and se rv ices  req u ired  to support th e  

f irm 's  s tr a te g ie s .

6. Development o f supply o p tio n s .

7. General expected a v a i la b i l i ty  of p a r ts ,  assem blies, and re la te d  

m ate ria ls  due to  various fo rces  in  the  economy and m arketplace.

The authors fee l th a t  th is  dual ro le  o f purchasing i s  very va lu ab le , 

s ince  th e  firm  would be rece iv in g  data necessary fo r  co rpora te  s tra te g y  

from the source o f e x p e rt is e —purchasing. Often when purchasing is  not 

included in  th e  co rpora te  Dlanning process th is  inform ation  i s  e i th e r  

ignored or assumed, causing the  firm  to base i t s  s tra te g y  on erroneous 

da ta .

To employ the  concept o f s tr a te g ic  purchasing, i t  i s  im portan t to 

recognize the  composition o f a s tr a te g ic a l ly -o r ie n te d  purchasing func­

t io n .  In a previous work by th e  au thor [6 6 ], the  l i t e r a t u r e  regard ing  

s tra te g y  and purchasing was reviewed and analyzed. Through th is  review 

a l i s t i n g  was formed of those primary v a ria b le s  used in  defin in g  or 

describ ing  a s tr a te g ic  purchasing environm ent. These v a ria b le s  

include : the  amount o f in te ra c tio n  with o th er fu n c tio n s, th e  invo lve­

ment in nonpurchasing d ec is io n s , the  type of goals and o b jec tiv e s , the
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type o f performance measures, the  leve l in  th e  h iera rch y , and p a r t i c i ­

p a tion  in  th e  co rp o ra te  s tra te g y  p rocess. On th e  b a s is  of th ese  v a ria ­

b le s ,  i t  was determined th a t  a s tr a te g ic a l ly -o r ie n te d  purchasing func­

t io n  w i l l :  1) g en e ra lly  be lo ca ted  a t  a "high" level in  the  o rgan iza­

t io n ,  2) have a "high" degree of involvem ent with o th er fu n ctio n s  and 

upper management, 3) p a r t ic ip a te  in  a "high" degree of nonpurchasing 

and s tr a te g ic - ty p e  d e c is io n s , 4) possess goals and o b jec tiv es  broad in 

scope and aimed toward p ro f i t  m axim ization, 5) have access, to  a la rg e  

amount o f  in fo rm a tio n , 6) have performance measures focusing  on e ffe c ­

tiv e n e ss  ra th e r  than e ff ic ie n c y , and 7) provide in p u t to  co rpora te  

s tr a te g y .

These c h a ra c te r i s t ic s  are  not se p a ra te  and d i s t in c t ;  r a th e r ,  they 

overlap  and o fte n  go hand-in-hand. As such, severa l o f  th ese  v a ria b le s  

can be reasonably  grouped to g e th e r and considered  as one v a ria b le .  For 

example, th e  involvem ent with o th er fu n c tio n s , in  nonpurchasing and 

s tr a te g ic - ty p e  d e c is io n s , and in  co rp o ra te  s tra te g y  can be considered 

to g e th e r  as th e  type of in te ra c t io n  req u ired  of the  purchasing func­

t io n .  The types o f  goals and o b jec tiv e s  and the  focus o f the  p e rfo r­

mance measures can be considered to g e th e r as the type of performance 

measurement system , and the  access to  inform ation  rep re se n ts  th e  c la r ­

i ty  and amount o f  inform ation a v a ila b le  to  th e  purchasing fu n c tio n . 

For th e  purpose o f th is  p a r t ic u la r  experim ent, i t  i s  adequate to  con­

s id e r  severa l o f th ese  c h a ra c te r is t ic s  as a s in g le  v a r ia b le . Future 

work may want to  co n cen trate  on the p a r t i c u la r  c h a ra c te r is t ic s  compos­

ing the  v a ria b le s  in th is  resea rch .
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2.5 Methodology

The methodology employed in  t h is  research  i s  not new; r a th e r ,  i t  

i s  simply being ap p lied  to a new s u b je c t a re a . This research  combines 

the  use of lab o ra to ry  experim entation and sim u la tio n . In the lab o ra ­

to ry  p o r tio n , s u b je c ts ,  provided with an i n i t i a l  o r ie n ta t io n  scen a rio , 

respond to several problem s i tu a t io n s .  The sim ulation  cap tu res  the 

su b je c ts ' d ec is io n s  and then determ ines th e  impact o f  th ese  d ec isions 

on th e  f irm 's  performance. Laboratory experim en tation , o r ie n ta t io n  

sc en a rio s , and problem s itu a tio n s  have been used in purchasing and 

m arketing research  w hile sim ulation  is  o ften  used in o p era tio n s  manage­

ment rese a rch .

The use of sim ula tion  as an experimental v eh ic le  i s  q u ite  common 

in the  o p e ra tio n s  area  [61 ,119,135]. PROSIM [5 1 ,8 9 ], an opera tio n s  

sim u la tio n , has been e x ten siv ely  used as a teach ing  tool fo r  graduate 

s tu d e n ts .

PROSIM provides an opportunity  to  plan and schedule a sim ple, 

sim ulated fa c to ry . The fac to ry  c o n s is ts  of th re e  departm ents: f in a l  

assembly, subassembly, and p a r t s .  Four types o f  inventory  a re  track ed : 

f in ish ed  goods, sub-assem blies, p a r t s ,  and raw m a te r ia ls .  Raw m a te ri­

a ls  a re  ordered from su p p lie rs  and s a le s  of f in ish e d  goods a re  made to  

custom ers.

The sim ula tion  opera tes on a monthly b a s is ,  and each month 48 

d ec is io n s  are  req u ired . These dec is io n s  determine issu e s  such as the  

production r a te s  fo r  each o f  th e  end p roducts, subassem blies, and 

p a r ts ;  the  o rd er q u a n ti t ie s  fo r  each raw m a te ria l;  and th e  manpower 

le v e ls  fo r  each departm ent. When th e  d ec is io n s  a re  subm itted , the
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s im u la to r checks the av a ila b le  m ateria l and labor inpu t a g a in s t the  

d e s ire d  production and, i f  necessary , reduces production . Then a l l  in ­

ventory  lev e ls  a re  updated; demand i s  f i l l e d  from inven to ry ; excess 

demand i s  added to  next month's demand; and f in a l ly ,  raw m ateria l 

orders a re  received  and updated. Costs are c a lcu la ted  fo r :  h ir in g , 

f i r i n g ,  and t ra n s fe r  of workers, payro ll c o s ts ,  inventory ho ld ing , and 

backorder c o s ts .

The sim ula tion  model in  the  p resen t research  in co rp o ra te s  the  

b as ic  s tru c tu re  o f  PROSIM, but fo r  th is  research  the  production d ec i­

sio n s  a re  t o ta l ly  automated to  produce the  best so lu tio n  given the 

s i tu a t io n .  D ecisions a re  needed w ith in  the  purchasing in te r fa c e  which 

has been added to  the  model.

The use o f lab o ra to ry  experim entation as a research  too l i s  well 

e s ta b lish e d  in purchasing research  [1 8 ,2 7 ,3 9 ,5 5 ,5 8 ]. This previous 

work, although not in th e  area o f purchasing performance, in d ic a te s  

th a t  lab o ra to ry  experim entation  can be useful in addressing  several 

purchasing  iss u e s .

The use o f o r ie n ta t io n  scenarios and problem s itu a tio n s  i s  a lso  

not new to  th e  f i e ld  o f purchasing resea rch . Cardozo and Cagley [25] 

in v e s t ig a te  buyer behavior in r isk  s itu a tio n s  by means of a buying game 

in which each p a r t ic ip a n t  i s  p resented  with e ig h t purchase d ec is io n s , 

one a t  a tim e. The amount o f  r isk  is  m anipulated through v a ria tio n s  

among th e  e ig h t purchase d e c is io n s . The type o f  r is k  (two le v e ls )  i s  

m anipulated by using  two sh o rt w ritte n  scen a rio s , each preceding a 

group o f  four d e c is io n s . The two o r ie n ta tio n  scenarios d escrib e  the 

ex te rn a l environment of th e  company fo r  which th e  p a r t ic ip a n t  works and
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are  id e n tic a l  except fo r  th e  type o f  r is k .

Lambert, Dornoff, and Kernan [77] examine the impact o f  feedback 

upon buyers ' a t t i tu d e s  and subsequent behavior through th e  use of a 

buying game. In the buying game, th e  su b je c t plays the  ro le  o f  the 

person resp o n s ib le  fo r component p a r t  purchase dec isions fo r  a hypo­

th e t ic a l  firm . The su b je c ts  are provided w ith several vendor proposals 

and, on th e  b a s is  o f th e  f irm 's  req u irem en ts , requested  to s e le c t  a 

su p p lie r  fo r  th e  p a r t .  Feedback i s  provided a f t e r  th e  d ec is io n .

Crow, Olshavsky, and Summers [35] performed a d e ta i le d  an a ly s is  o f 

the  choice s t r a te g ie s  o f in d u s tr ia l  buyers by using protocol a n a ly s is . 

The research  method involves c o lle c tin g  p ro to c o ls  from a sample of 

in d u s t r ia l  buyers as they a re  rea c tin g  to  hyp o th etica l purchasing prob­

lems. The purchasing s itu a tio n s  a re  designed to  rep re se n t s itu a tio n s  

in  which an in d iv id u a l purchasing agen t could reasonably be expected to 

make the  d e c is io n . A w r itte n  o r ie n ta t io n  scen ario  describ in g  the  pur­

chase environment i s  given to the buyer a t  th e  beginning of th e  session  

to  ensure t h a t  a l l  buyers develop e s s e n t ia l ly  th e  same percep tion  of 

th e  task  fac in g  them.

2.6 Summary

This c h ap te r  has reviewed the re le v a n t l i t e r a t u r e  fo r  th is  d is s e r ­

t a t io n .  F i r s t ,  th e  importance and ro le  of th e  purchasing function  in  a 

firm  was p rese n ted . Second, the  degree of in te g ra t io n  o f th e  purchas­

ing function  was d iscu ssed . This se c tio n  included a d iscussion  on the 

amount o f  s t r a te g ic  inform ation provided to  th e  purchasing fu n c tio n , 

th e  type o f in te r a c t io n  requ ired  of pu rchasing , and th e  need to  develop
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an in te g ra te d  purchasing fu n ctio n . T h ird , the  performance measurement 

system of the  purchasing function  was examined. Inform ation was pro­

vided as to  management expecta tions o f the purchasing fu n c tio n , the  

Locke model of goal s e t t in g ,  and the d i f f e re n t  types o f  performance 

measurement systems fo r  purchasing . Fourth, the  concept of s tr a te g ic  

purchasing was reviewed. And f in a l ly ,  a review was provided on p rev i­

ous research  which had employed m ethodologies s im ila r  to  t h a t  used in 

th is  study .

.The l i t e r a tu r e  reviewed in t h is  ch ap ter has dem onstrated the  over­

a ll  importance o f th is  research  as well as the relevance of th e  inde­

pendent v a ria b le s  used fo r the experim ent. The follow ing chapter 

describes  the  methodology used in the  resea rch .
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3-0 RESEARCH METHODOLOGY

This ch a p te r  describes the  research  methodology fo r conducting the 

stu d y . This d e sc r ip tio n  includes 1) the  research  s tra te g y , 2) the 

research  q u e s tio n s , 3) the  experim ental v a ria b le s , 4) the  experimental 

d esig n , 5) th e  experim ental p rocedures, 6) the p i lo t  study r e s u l t s ,  and 

7) th e  planned d a ta  a n a ly s is .

3.1 Research S tra tegy  

The research  s tra te g y  fo r  t h is  study i s  a lab o ra to ry  sim ulation  

experim ent. A lab o ra to ry  s im ula tion  experim ent combines th e  techniques 

of lab o ra to ry  experim entation and sim ulation  in  an e f f o r t  to  ob tain  an 

experim ental environm ent in which both in te rn a l  and ex te rna l v a l id i ty  

are h ig h . In th is  rese a rch , a computer sim ulation  o f a firm  i s  in co r­

p o rated  w ith in  a lab o ra to ry  experim ent.

A lab o ra to ry  experiment i s  a research  s tra te g y  with th e  follow ing 

c h a ra c te r i s t ic s  [128]: 1) the  rese a rch e r c re a te s  a s e t t in g  or environ­

ment fo r  the study o f some phenomenon; 2) the  resea rch e r has contro l 

over th e  assignm ent of su b jec ts  to  trea tm en t co n d itio n s; 3) the re ­

search e r has co n tro l over v i r tu a l ly  a ll  independent v a ria b le s  th a t  

m ight impact the  dependent v a r ia b le ;  and 4) the  rese a rch e r  m anipulates 

one o r  more independent v a ria b le s  o f i n te r e s t .
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In essence, a lab o ra to ry  experim ent involves the  development of a 

s e t t in g  in  which the  experim enter has a high degree o f co n tro l over the  

s tim u li to  which the  su b jec ts  a re  exposed and the  cond itions a sso c ia te d  

with th e  observation  of behavior [140]. In developing the lab o ra to ry  

s e t t in g ,  th e  ex p erim en ter's  o b jec tiv e  is  not to  r e p l ic a te  some n a tu ra l­

ly  o ccu rrin g  system but ra th e r  to  h ig h lig h t  se lec ted  aspects of th e  

system.

Laboratory experim ents, as w ith a ll  research  s t r a te g i e s ,  possess 

both advantages and disadvantages [128]. Among the  advantages o f  such 

an approach a re :

1. Measurement i s  o ften  more p rec ise  than with o th er research  s t r a t e ­

g ies s in c e  measurement in the  lab o ra to ry  tak es  place under highly  con­

t ro l le d  co n d itio n s .

2. The experim enter c o n tro ls  th e  assignm ent o f su b jec ts  to  trea tm en t 

co n d itio n s .

3. The independent v a ria b le (s )  can be p re c is e ly  and unambiguously de­

fined  by th e  experim enter through th e  m anipulations used to  produce 

them.

4. Laboratory experiments can be r e p l ic a te d .

Some disadvantages of a lab o ra to ry  experim ent include :

1. Some phenomena or problem s i tu a t io n s  cannot be s tud ied  in th e  lab ­

o ra to ry  .

2. The g e n e ra l ity  (ex ternal v a l id i ty )  o f the r e s u l ts  from lab o ra to ry  

experim entation  may be l im ite d .

3. Laboratory s e t t in g s  may lack  " rea lism " .

4. A number of a r t i f a c t s  ( i . e . ,  demand c h a ra c te r i s t ic s ,  ev a lu a tio n  ap­
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p rehension , and experim enter expectancy e ff e c ts )  may in flu en ce  the  re ­

s u lt s  o b ta in ed .

5. The s tre n g th  o f independent v a ria b le s  produced by experimental 

m an ipu lations i s ,  in  g e n e ra l, very low when compared to  the s tren g th  of 

th ese  same v a ria b le s  in  " r e a l - l i f e "  s i tu a t io n s .

An a l te rn a t iv e  research  s tra te g y  i s  th a t  of s im u la tio n . A sim ula­

t io n  (com puter-based in t h i s  case) i s  a research  s tra te g y  with th e  f o l ­

lowing elem ents: 1) th e  s im ula tion  s e tt in g s  are  c rea ted  so as to  rep ­

l i c a t e ,  to  varying d eg rees , th e  a t t r ib u t e s  o f n a tu ra lly  occurring  sys­

tem s; 2) "rea l-w orld"  even ts occur w ith in  th e  s im ula tion ; and, 3) the 

re se a rc h e r  has co n tro l over th e  independent v a ria b le s ,  tre a tm e n ts , and 

o u ts id e  s t im u l i .

Unlike the  s e t t in g  w ith in  a lab o ra to ry  experim ent, the  s e tt in g  

w ith in  a sim ulation  i s  designed to  r e p l ic a te ,  with as much realism  as 

p o s s ib le , a n a tu ra lly  o ccu rrin g  system . At the  same tim e, the  re ­

search e r s t i l l  possesses a high degree of contro l over the  events which 

occur w ith in  the  system .

Advantages a s so c ia te d  w ith th is  research  s tra te g y  include:

1. Realism i s  h ig h er than in  lab o ra to ry  experiments because the s e t ­

t in g  m irro rs  a " rea l-w o rld "  s e t t in g  and the  events th a t  occur in  th e  

s im u la tio n  a re  s im ila r  to  "rea l-w orld"  ev en ts .

2 . S ub jects  a re  n o t necessary .

3. C ontrol over ex traneous sources of variance  i s  g en era lly  h igher 

than in f i e l d  s tu d ie s .

4 . More complex s i tu a tio n s  o r  problems can be stud ied  than in  a la b ­

o ra to ry  experim ent.
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5. Sim ulations allow  fo r  the  m anipulation of independent v a r ia b le s .

Disadvantages a sso c ia ted  with sim ulation include :

1. Sim ulations may be expensive.

2 = Excessive tim e may be required  on the p a rt  of the  re se a rch e r in

preparing  the s im u la tio n .

3. Some phenomena cannot be stud ied  via a s im ula tion .

4. The s e t t in g  is  not as "real-w orld" as in  a f ie ld  study.

A lab o ra to ry  sim ulation  experiment, which combines both a lab o ra ­

to ry  experiment and a sim u la tio n , has several advantages: 1) A more

r e a l i s t i c  d ec ision  ta sk  and environment can be c re a ted ; 2) Higher sub­

j e c t  involvement is  ob tained ; 3) Fewer experimental b iases  occur be­

cause of experim ental e r ro r  and environment; and 4) Subjects a re  ex­

posed to a number of events th a t  p a ra lle l those found in  n a tu ra lly  

occurring  system s.

A lab o ra to ry  sim ulation  experiment a lso  has a few d isadvan tages:

1) The su b je c t may req u ire  longer preparation  to  become f a m ilia r  with 

the decision  ta sk ; 2) The decision  task i t s e l f  may req u ire  more time to  

perform; 3) The resea rch e r may lo se  the  s u b je c t 's  a tte n tio n  or concen­

tra t io n  i f  the  task  i s  too complex or lengthy; and 4) Excessive tim e 

may be requ ired  by th e  resea rch e r to develop both the  s im ula tion  and 

the  lab o ra to ry  experim ent and to  in te g ra te  the  two m ethodologies.

A lab o ra to ry  s im ulation  i s  created  in  such a way as to  maximize 

the degree of rea lism  asso c ia ted  with the  study and a lso  m ain tain  a 

high degree of con tro l over the  events to  which the  su b jec ts  a re  ex­

posed. Thus, a lab o ra to ry  sim ulation may be viewed as a s tra te g y  f a l l ­

ing somewhere between the  labora to ry  experiment and the  f i e l d  study
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[3 3 ]. Such a research  s tra te g y  o ffe rs  an approach in which both the 

in te rn a l  and ex te rn a l v a l id i ty  can be high.

Laboratory sim ulation  allows th e  resea rch e r to  take ac tio n s  which 

c re a te  a high degree of con tro l over the  experimental environment and 

o u tsid e  sources o f v a r ia tio n . These a c tio n s , includ ing  1) randomly 

se le c tin g  and assign ing  su b jec ts  to tre a tm e n ts , 2) c o n tro llin g  events 

experienced by th e  su b je c ts , 3) developing an o b jec tiv e , accu ra te  means 

to  measure th e  trea tm en t e f f e c ts ,  and 4) minimizing th e  to ta l  time 

req u ired  to  perform the  experiment, allow  the resea rch e r to increase  

the level o f in te rn a l  v a l id i ty .  Although no research  s tra te g y  or s e t ­

tin g  can ensure ex tern a l v a l id i ty ,  lab o ra to ry  sim ulation  improves the 

p rospects fo r  ob tain ing  ex terna l v a lid i ty  by 1) allowing fo r th e  devel­

opment of a common, r e a l i s t i c  task  and 2) producing re s u l ts  which are  

d i re c t ly  comparable and re p lic a b le .

This research  employs a lab o ra to ry  sim ulation  experim ent. The use 

of standard  lab o ra to ry  experim entation as a research  tool is  well e s ­

ta b lish e d  in  purchasing research  [1 8 ,2 6 ,2 7 ,3 9 ,5 8 ]; th e re fo re , the  lab ­

o ra to ry  approach to  a research  to p ic  w ill not be new. The use of the  

lab o ra to ry  sim ulation  approach is  not common w ith in  purchasing 

re se a rch , but th is  research  tool is- well e s ta b lish e d  in  o th er f ie ld s  

[51 ,89 ,113 ,119 ,138].

3 .2  Research Questions 

As described  in  Chapter 1, the  ac tio n s  o f the  purchasing function  

impact the  performance o f th e  firm . The d ire c tio n  and e x te n t of th is  

impact may depend upon how th e  purchasing function  is  managed. The
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resea rch  o b je c tiv e  o f th is  study i s  to  examine the impact on th e  f ir m 's  

performance o f various ways o f  managing th e  purchasing fu n c tio n .

To achieve the  research  o b je c tiv e , th e  study addresses fo u r r e ­

search q u es tio n s :

1. Do v arious ways o f managing the  purchasing function  have a s ig n i f i ­

can t im pact on th e  f irm 's  performance?

2. Does an e ff e c tiv e n e ss -o rie n te d  purchasing function  provide b e t te r  

firm  performance than an e ff ic ie n c y -o r ie n te d  purchasing function?

3. Does an in te g ra te d  purchasing function  provide b e tte r  performance 

fo r  th e  firm  than an iso la te d  purchasing function?

4. Is  th e re  one way of managing the  purchasing function  which o u tp er­

forms th e  o th ers?

3.3 Experimental V ariab les 

This d is s e r ta t io n  in v e s t ig a te s  the  e f fe c ts  of th e  performance 

measurement system , th e  type o f in te r a c t io n ,  and th e  amount o f s t r a t e ­

gic inform ation  on the  process and outcome o f purchasing decision-m ak­

in g . In p a r t i c u la r ,  th e  impact o f  purchasing on th e  f irm 's  p r o f i t  w ill 

be examined. A d iscussion  o f  th e  independent and dependent v a ria b le s  

i s  p resen ted  nex t.

3 .3 .1  Independent V ariab les

The f i r s t  independent variable", performance measurement system , 

p o rtra y s  th e  type of performance measurement system fo r th e  purchasing  

fu n c tio n . V ariab les two and th re e , type o f  in te ra c tio n  and th e  amount 

o f s t r a te g ic  in fo rm ation , can be considered  se p a ra te ly  as in flu e n c in g  

f a c to rs  on th e  performance of th e  purchasing function  o r they may be
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considered  to g e th e r  as primary in d ic a to rs  of th e  degree of in te g ra tio n  

o f the  purchasing  fu n c tio n . These th ree  v a ria b le s  were se lec ted  as the 

independent v a ria b le s  because the  l i t e r a t u r e  in d ic a te s  th a t  th ese  v a r i ­

ab les may be prim ary governing fa c to rs  in  the  performance of th e  pur­

chasing fu n c tio n .

In a d d it io n , the  degree o f in te g ra tio n  and the  performance meas­

urement system can be key d i f f e re n t ia t in g  c h a ra c te r is t ic s  between a 

ta c t ic a l  and a s tr a te g ic  purchasing environm ent. For example, a t a c t i ­

cal purchasing  environment genera lly  possesses an e ff ic ie n c y -o r ien te d  

performance measurement system and performs as an iso la te d  function 

(low amount o f s tr a te g ic  inform ation with optional in te r a c t io n ) .  A 

s tr a te g ic  purchasing environm ent, on the  o th er hand, g en era lly  has a 

performance measurement system o rien ted  toward e ffe c tiv e n e ss  and is  

in te g ra te d  in to  th e  opera tions of the  firm  (possesses high amounts of 

s tr a te g ic  inform ation  with required in te ra c t io n ) .

3 .3 .1 .1  Performance Measurement System

The purchasing function  of a firm  may be managed with d if f e re n t  

types o f performance measurement system s. I t  i s  believed  th a t  th e  use 

of d i f f e r e n t  performance measurement systems impacts the  p r o f i t  which 

i s  earned by th e  firm .

To in v e s t ig a te  th e .e f f e c ts  of th e  performance measurement system 

on th e  f ir m 's  p r o f i t ,  th is  research  employs two types of performance 

measurement system s: an e ff ic ie n c y -o r ien te d  system and an e ff e c tiv e ­

n e ss-o r ie n ted  system.

An e ff ic ie n c y -o r ie n te d  performance system cen te rs  around minimiz­

ing c o s ts  and maximizing the  departmental o perating  e ff ic ie n c y . In
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th is  system , the  su b je c t i s  to ld  th a t  h is  performance i s  evaluated  in 

two a re a s , co s t of purchases and operating  e ff ic ie n c y . Although both 

o f  these a reas  a re  to  be considered in the  s u b je c t 's  d ec is io n s, the 

area of prim ary importance i s  the co st of purchases.

The c o s t  o f purchases is  measured by the  to ta l  annual co st reduc­

t io n s  ob tained  by th e  su b je c t. This amount i s  then compared by manage­

ment to  th e  p o te n tia l  c o s t reduction  which i s  a v a ila b le  i f  the  su b jec t 

chooses th e  "best" a c tio n . The c lo se r  the  su b jec t comes to  ob tain ing  

th e  p o ten tia l red u c tio n , th e  b e tte r  i s  h is  performance in  th is  a rea .

To o p e ra tio n a liz e  the  concept o f co s t reduction  w ith in  the sim ula­

t io n  model, a to ta l  annual c o s t reduction  and a p o ten tia l co s t reduc­

tio n  a re  c a lc u la te d  fo r  each problem response. The to ta l  annual co st 

reduction  in d ic a te s  th e  c o s t reduction  (from the cu rre n t s itu a tio n )  

t h a t  is  ob tained  by the su b jec t i f  the  su b jec t s e le c ts  th a t  response. 

The to ta l  annual c o s t reduction  is  ca lc u la te d  by m ultip ly ing  the actual 

u n i t  co s t reduction  tim es the  annual usage of the  item . The p o ten tia l 

c o s t  reduc tion  is  c a lc u la te d  in the  same manner except i t  employs the  

maximum u n it  co s t reduction  av a ila b le  to  th e  su b jec t ra th e r  than the 

ac tua l c o s t  reduction  ob tained .

Operating e ff ic ie n c y  i s  measured by 1) the amount of opera ting  

c o s t  which the  su b je c t  incurs fo r the  departm ent, and 2) the amount of 

tim e req u ired  fo r  the  su b je c t to  process an o rder through th e  system. 

Operating c o s ts  c o n s is t  o f those add itio n al co s ts  incurred  by the  sub­

j e c t  in performing h is  buying a c t i v i t i e s .  These c o s ts  include t e l e ­

phone and postage c o s t ,  t ra v e l c o s ts ,  c o s t of su p p lie s , and adm in istra­

t iv e  co s ts  because of order m o d ifica tio n . The su b je c t i s  informed th a t
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he is  allowed to  incur an operating  co st o f S2000 per d ec is io n . Costs 

above th is  amount w ill n egatively  impact th e  s u b je c t 's  performance 

e v a lu a ti on.

To o p e ra tio n a liz e  th e  concept of o pera ting  co s ts  w ith in  th e  sim­

u la tio n  an opera tin g  co s t i s  a sso c ia ted  w ith each problem response, 

in d ic a tin g  the  amount of operating  co s ts  in cu rred  i f  the  su b je c t  se ­

le c ts  th is  response. The amount o f th e  opera tin g  c o s t is  a rb i t r a r y  but 

i t  is  assigned so th a t  i n e f f ic ie n t  buying a c tio n s  have higher o p e ra tin g  

co sts  than e f f i c i e n t  buying a c tio n s . All op era tin g  co s ts  a re  assigned 

c o n s is te n tly  so th a t  no p a rt ic u la r  action  has an e x tra o rd in a r i ly  high 

o r low o p e ra tin g  co s t a sso c ia ted  with i t .

The amount o f  time requ ired  fo r the  su b je c t to  process an o rder 

through the  system is  measured by the  order processing  tim e. The order 

p rocessing  tim e i s  the  amount of time from th e  re c e ip t  of th e  r e q u is i ­

t io n  to  th e  tim e a t  which the order is  p laced with th e  su p p lie r .  The 

su b jec t i s  informed th a t  to  m aintain or improve th e  order p rocessing  

tim e, he/she must take ac tio n s  which allow th e  r e q u is it io n s  to  be pro­

cessed as soon as they are  received . This means th a t  th e  su b je c t 

should s e le c t  ac tio n s  which minimize the  amount o f time sp en t before 

placing  the  order with a s u p p lie r .  The order processing  tim e i s  pro­

vided in days and the  sm aller the  number, th e  b e t te r  i s  th e  s u b je c t 's  

performance in  t h i s  a rea . The su b je c t i s  informed th a t  management 

expects him to  m aintain an order processing  tim e o f 14 days or l e s s .

To o p e ra tio n a liz e  the  order processing tim e w ith in  the sim u la tio n , 

the  order processing  time i s  increased  or decreased depending upon the  

action taken by th e  su b je c t. Actions which would process th e  order
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through th e  system f a s t e r  a re  assigned lower o rder processing  times 

while a c tio n s  which impede th e  processing  of the  o rder are  assigned  

higher order processing  tim es. The values fo r  the order processing  

time a re  a rb i t ra ry  but a re  assigned c o n s is te n tly  so th a t  no ac tio n  has 

an e x tra o rd in a r i ly  high or low processing  time a s so c ia ted  with i t .

An e ffe c tiv e n e ss -o rie n te d  performance measurement system high­

l ig h ts  th e  a b i l i ty  o f  the  purchasing function  to  c o n tr ib u te  to  the  

a tta in m en t o f the f irm 's  goals and o b je c t iv e s . In th is  performance 

measurement system, th e  su b jec t i s  informed th a t  h is  performance meas­

ures a re : 1) c o n trib u tio n  to p r o f i t ,  2) q u a lity  of su p p lie r  r e la t io n s ,  

and 3) e x te n t of customer s a t i s f a c t io n .  Although a ll  of the  measures 

are to  be considered in  the  s u b je c t 's  d ec is io n s , the  c o n trib u tio n  to 

p r o f i t  i s  in d ica ted  as being th e  most im portant to  management.

The c o n tr ib u tio n  to  p r o f i t  in d ic a te s  th e  ex te n t to  which th e  sub­

j e c t  (purchasing manager) c o n trib u te s  to  the  company's p r o f i t  because 

of h is  d ec is io n s . The key to  improving th e  co n trib u tio n  to  p r o f i t  i s  

fo r  the  su b je c t to  co n sid er th e  impact o f  h is  ac tio n s  on the  firm  as a 

whole. Suggested methods by which to  in crease  the  c o n tr ib u tio n  to  

p r o f i t  in clu d e : decreasing  co s ts  elsewhere in  th e  company, fo r  exam­

p le , in production o r q u a lity  con tro l by purchasing m a te ria ls  w ith 

fewer d e fe c ts ; in creasin g  the  company's s a le s  by improving th e  value o f 

the  end product in  th e  eyes o f  the  custom er, thereby c re a tin g  more 

demand; o r  simply reducing th e  purchasing c o s ts .  The su b je c t i s  in ­

formed th a t  h is  dec is io n s  must provide b e n e fi t  to  the  company, no t 

n e c e ssa r ily  to  the  purchasing fu n c tio n .

The amount of th e  c o n trib u tio n  to  p r o f i t  i s  th e  ne t b e n e fi t  ac­
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crued to  th e  company (B enefits  - Costs) because of th e  s u b je c t 's  ac­

t io n .  Management compares the c o n tr ib u tio n  a c tu a lly  ob tained  to  the 

p o te n tia l  c o n tr ib u tio n  which would have been obtained i f  th e  su b jec t 

had s e le c te d  th e  "best" a c tio n . The c lo s e r  the  su b jec t comes to  ob­

ta in in g  th e  p o te n tia l  co n tr ib u tio n  to  p r o f i t ,  th e  b e t te r  i s  h is  p e rfo r­

mance in  t h i s  a re a .

To o p e ra tio n a liz e  the concept o f co n tr ib u tio n  to  p r o f i t ,  s p e c i f ic ,  

b e n e f i ts  and c o s ts  are assigned to  each problem response. The sim ula­

t io n  then c a lc u la te s  th e  co n tr ib u tio n  to  p r o f i t  given th e  se lec ted  

problem response.

The q u a li ty  o f su p p lie r  r e la t io n s  incorporates  the  q u a li ty  of 

se rv ic e  o b tained  from the  vendor and th e  q u a li ty  o f se rv ic e  which th e  

vendor rece iv es  from the  company. The su b je c t  i s  urged to  s e le c t  ac­

tio n s  which develop long-term , p ro d u ctiv e  r e la tio n s  with su p p lie rs ,  

t ry in g  to o b tain  q u a lity  m ateria l and se rv ice  from su p p lie rs  while 

prov id ing  them w ith f a i r ,  courteous se rv ic e .

The q u a li ty  o f  su p p lie r  re la tio n s  i s  evaluated  on a s c a le  of 1 to  

100, with 100 being  th e  b e s t p o ss ib le  re la tio n s h ip .  A value o f 79 i s  

considered  to  be an "average" level o f s u p p lie r  r e la t io n s .  The q u a lity  

o f su p p lie r  r e la t io n s  is  increased  o r decreased depending upon the  

a c tio n s  taken  by th e  su b je c t. Actions which improve su p p lie r  r e la t io n s  

( fo r  example, working w ith a c u rre n t  s u p p lie r  ra th e r  than  quickly 

sw itch ing  to  a new su p p lie r)  are assigned  h igher values fo r  su p p lie r  

r e la t io n s  w hile  ac tio n s  which decrease th e  q u a lity  of s u p p lie r  r e la ­

tio n s  a re  assigned  lower values fo r  th e  lev e l of su p p lie r  r e la t io n s .  

The s p e c if ic  values assigned to  the  responses are  a rb i t ra r y ,  but con­
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s is te n t ly  app lied  to  th e  problem responses so th a t  no response has an 

unreasonably high or low value of su p p lie r  r e la tio n s  a sso c ia te d  with 

i t .

The lev e l of customer s a tis fa c tio n  re fe rs  to  the  e x te n t o f  custom­

er s a t is fa c t io n  w ith th e  f irm 's  product and s e rv ic e . The su b je c t i s  

informed th a t  the  lev e l of customer s a t i s f a c t io n  i s  determined by th e  

f irm 's  management through customer surveys. Again, the  e x ten t o f  cus­

tomer s a t is fa c t io n  in creases  or decreases depending upon the  ac tio n s  o f  

the su b je c t. I f  th e  su b jec t takes ac tions to  purchase the  type of 

components desired  by th e  customer when they a re  d e s ire d , the leve l o f 

customer s a t i s fa c t io n  w ill be high. I f  the customer does not rece ive  

the type o f product d e s ire d , in terms o f q u a li ty , r e l i a b i l i t y ,  o r  fea ­

tu re s ,  or i f  the  product i s  l a te  because o f  s to ck o u ts , the customer 

w ill not be very s a t i s f i e d .  The su b jec t i s  urged to  t ry  to  s a t is fy  the  

customer s in c e  th e  success o f the  company depends upon i t s  a b i l i ty  to  

c re a te  and m aintain i t s  customer base.

The lev e l of customer s a tis fa c tio n  i s  evaluated  on a sca le  o f 1 to  

100, with 100 being a f u l ly  s a t i s f ie d  custom er. The su b jec t i s  in ­

formed th a t ,  on the average, a value o f  79 in d ic a te s  a customer who i s  

s a t i s f ie d  w ith the  p roduct. Each problem response i s  assigned a par­

t ic u l a r  value fo r  the  lev e l o f customer s a t i s f a c t io n .  Values a re  as­

signed so t h a t  ac tio n s  which improve customer s a t i s f a c t io n ,  fo r  exam­

p le , purchasing  p a r ts  w ith higher r e l i a b i l i t y  y e t  passing l i t t l e  e x tra  

c o st to  the  custom er, a re  assigned higher values while ac tio n s  which 

decrease customer s a t i s fa c t io n  a re  assigned lower values.
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3 .3 .1 .2  Type of In te rac tio n

The purchasing function  may perform in an environment in  which 

in te ra c t io n  with the o th er in te rn a l functio n s  and top management i s  

op tional o r req u ired . Previous research  [53,131] in d ic a te s  th a t  the  

type of in te ra c t io n  can impact th e  in d iv id u a l 's  performance. I t  is  

believed  th a t  t h is  in te ra c t io n  can a lso  impact the  performance o f the  

purchasing fu n c tio n , and consequently the performance of th e  firm .

In an environment in  which in te ra c t io n  is  o p tio n a l, purchasing 

personnel p a r t i c ip a te  in  few nonpurchasing d e c is io n s , do not reg u la rly  

i n te r a c t  with the  o th er in te rn a l functions ( fo r  example, do no t co n sis­

te n t ly  a tten d  s t a f f  m eetings), and do not co n trib u te  to th e  f irm 's  

planning p ro cess . With optional in te r a c t io n ,  purchasing i s  not in ­

volved w ith th e  o th e r  fu n ctio n s  and th ere fo re  possesses l i t t l e  know­

ledge about what i s  occurring  in th e  o ther fu n c tio n s . In a d d itio n , 

s in ce  purchasing does not reg u la rly  in te r a c t  with the  o th er in te rn a l 

fu n c tio n s  and top management, purchasing does not have the  opportun ity  

to  c o n tr ib u te  inform ation to  management or to  nonpurchasing d e c is io n s .

In an environment in  which in te ra c t io n  i s  requ ired  of th e  purchas­

ing fu n c tio n , purchasing personnel a re  ac tiv e  p a rt ic ip a n ts  in  nonpur­

chasing a c t i v i t i e s ;  they have high w ork-rela ted  in te ra c t io n  with the  

o th e r  in te rn a l  functions such as product development, m arketing, pro­

duction planning and c o n tro l ,  engineering , and inventory c o n tro l;  and 

they  re g u la rly  p a r t ic ip a te  w ith cop management in  the  co rp o ra te  plan­

ning p rocess. In a s itu a tio n  with required  in te r a c t io n ,  the  purchasing 

function  rece iv es  inform ation about th e  f irm 's  in te rn a l a c t i v i t i e s  and 

a lso  c o n tr ib u te s  inform ation to  nonpurchasing decisions and th e  plan­

R eprodu ced  with p erm ission  of th e copyright ow ner. Further reproduction prohibited without perm ission .



www.manaraa.com

73

ning p ro cess .

The h e a rt  o f  th e  concept o f  op tional or requ ired  in te ra c tio n  is  

in te rn a l inform ation  flow. T h erefo re , to  o p e ra tio n a liz e  th e  concept of 

in te ra c t io n  w ith in  the  sim u la tio n , th e  level o f  inform ation received by 

purchasing from in sid e  th e  firm  i s  c o n tro l le d . Subjects opera tin g  

w ith in  an environm ent o f  op tiona l in te ra c tio n  rece iv e  minimal informa­

tio n  about the  f ir m 's  in te rn a l a c t i v i t i e s  whereas su b jec ts  op era tin g  

with req u ired  in te ra c tio n  rece iv e  a l l  re le v a n t inform ation from w ith in  

th e  firm . The su b je c t i s  ab le  to  use t h is  inform ation  in  responding to 

th e  problem s i tu a tio n s .  Only one p iece o f in te rn a l  (o r  in te ra c t io n )  

in form ation i s  provided to  the  su b je c t fo r  each problem s i tu a t io n .  

This inform ation may be inform ation  from product development, produc­

t io n ,  m arketing, inventory  c o n tro l, fo re c a s tin g , f a c i l i t i e s ,  o r top 

management.

3 .3 .1 .3  Amount of S tra te g ic  Inform ation

The purchasing function  may opera te  in  an environment in which i t  

o b tains a high amount o f s tr a te g ic  inform ation or i t  may operate  in  an 

environment in  which i t  ob tains  a low amount o f  s tr a te g ic  in form ation . 

The a v a i la b i l i ty  of s tr a te g ic  inform ation  allow s th e  purchasing func­

t io n  to 1) co n sid er th e  w elfare  o f  the  e n ti r e  firm  in making i t s  pur­

chasing d ec isions and 2) base i t s  long-term  decision-m aking on add i­

tio n a l re le v a n t  in fo rm atio n . Several au thors [13 ,16 ,45 ,46 ,125] in d i­

ca te  th a t  th e  possession  o f s tr a te g ic  in fo rm ation , o r  lack  th e re o f,  in 

th e  purchasing function  can g rea tly  impact th e  performance o f th e  firm .

For t h is  resea rch , s tr a te g ic  inform ation re fe rs  to  inform ation 

about 1) the  n a tu re , c h a ra c te r i s t ic s ,  o r  product p e rsp ec tiv e  of th e  end
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customer; 2) the  g o a ls , o b je c tiv e s ,  and f in a n c ia l cond ition  of the  

firm ; 3) the  long-term  p ro jec ted  demand or expected demand changes; 4) 

fu tu re  m ate ria l needs and /o r sp e c if ic a tio n s ;  or 5) the  fu tu re  expected 

market co n d itio n s  and tre n d s . Subjects opera tin g  in a trea tm en t with a 

high amount o f s tr a te g ic  inform ation receive one p iece  of s tr a te g ic  

inform ation fo r  each problem s itu a tio n .  Subjects o p era tin g  in the 

trea tm en t o f low s tr a te g ic  inform ation receive no ad d itio n a l s tr a te g ic  

in fo rm ation .

3 .3 .2  Dependent V ariable

The dependent v a ria b le  fo r th is  study i s  the  f irm 's  p r o f i t  ob­

ta in ed  a t  the  end of th e  sim ulated time horizon . This measure was

se lec ted  because 1) i t  i s  ty p ic a lly  used to  measure o vera ll firm  per­

formance, 2) i t  i s  the  s in g le  most common measure used in d is tin g u ish ­

ing between the  performance of d i f f e re n t  o rg an iz a tio n s , and 3) the 

ac tio n s  o f  th e  purchasing function  impact th e  measure.

P r o f i t  a r i s e s  from a c t iv i t i e s  which produce income and involve 

expenses, and may be expressed as p r o f i t  = income -  expenses. The 

p r o f i t  leve l of a firm  is  th e re fo re  an in d ic a tio n  o f th e  success o f the  

a c t i v i t i e s  which th e  firm  (through i t s  functional a reas )  has undertak­

en.

The purchasing function  can impact the  p r o f i t  (o r success) o f the  

firm  in  severa l ways: Purchasing can in crease  (o r decrease) th e  per­

ceived value o f the  product through th e  purchased m a te ria ls ;  purchasing 

can decrease (or in crease ) the co st o f  the  purchased m a te ria ls  o r  the 

departm ental o p era tin g  c o s t;  or the  purchasing function  may increase  

(o r decrease) t h e i r  own departmental co sts  but decrease  (o r in crease)
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co sts  elsew here in  the  firm  by a g re a te r  amount.

P r o f i t  may be in creased  by in creasin g  the p r ic e  of the  end prod­

u c t; however, i f  the  p r ic e  i s  ra ise d  above the  market le v e l ,  th e  number 

of u n i ts  so ld  w ill  d e c lin e , thereby decreasing  the  cu rre n t p r o f i t  lev ­

e l .

One way to  maximize p r o f i t  w ithout changing the  s e l l in g  p r ic e  of 

the  product i s  to  s e ll  more u n its  by in creasin g  the  p ro d u ct 's  value. 

Purchasing can help in  t h i s  regard by purchasing b e tte r  q u a lity  compo­

nen ts , purchasing  h igher q u a li ty  or more convenient packaging, or pur­

chasing  components which are e a s ie r  or le s s  expensive to  m aintain- 

These a l t e rn a t iv e s  may in crease  the product co s t and r e s u l t  in  a lower 

p r o f i t  margin p e r u n i t .  However, th e  lower p r o f i t  per u n it  m u ltip lie d  

by a l a r g e r  number of u n i ts  sold may lead  to  a to ta l  p r o f i t  in cre a se . 

This e f f e c t  i l l u s t r a t e s  th e  concept of "spending money to  make money."

A d i r e c t  way to  maximize p r o f i t  w hile holding the product p ric e  

co n s tan t i s  to  decrease c o s ts .  This i s  g en e ra lly  th e  aim of in d u s tr ia l  

eng ineers and c o s t  a n a ly s ts .  I n i t i a l l y ,  th is  c o s t reduction e f f o r t  is  

o ften  p ro d u ctiv e ; however, i t  becomes very d i f f i c u l t  to  reduce c o s ts  in 

an e s ta b lis h e d  o p e ra tio n . When a product o r se rv ice  i s  f i r s t  i n t r o ­

duced, i t  meets a high demand and opera tio n a l in e f f ic ie n c ie s  can e a s i ly  

be absorbed . But as com petition fo rc e s  p r ic e s  down, c o s t must a lso  

come down. These co s t savings a re  easy to  f in d  a t  f i r s t  bu t as fu r th e r  

co s t red u ctio n  e f f o r ts  a re  app lied , th e  law o f dim inishing re tu rn s  

begins to  apply.

The purchasing  fu n ctio n  can help in  co s t reduction by decreasing  

the  c o s t  o f  m a te ria ls  o r by decreasing  th e i r  operating  or adm in istra­
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t iv e  c o s ts  through more e f f i c i e n t  purchasing. But the  law of dim inish­

ing re tu rn s  a lso  ap p lies  in the  e f f o r ts  o f  the  purchasing fu n c tio n . In 

a d d itio n , care  must be taken to  ensure th a t  c o s t reduction  e f f o r ts  do 

not r e s u l t  in  le s s  than accep tab le  product q u a li ty , u n re lia b le  d e l iv ­

ery , o r  poor su p p lie r  r e la t io n s .  These cost reduc tions would reduce 

the c o s t of m ateria l bu t increase  co sts  elsewhere in  the  firm .

The purchasing function  can a lso  improve the  f irm 's  p r o f i t  by 

in creasin g  i t s  own departmental c o s ts  w hile  reducing c o s ts  by a g re a te r  

amount elsewhere in  the  firm . For example, i f  purchasing convinces a 

su p p lie r  to develop an outgoing insp ec tio n  before  shipping th e  compo­

nen ts, purchasing may pay a l i t t l e  e x tra  fo r  the  components. But th is  

ac tion  should a lso  reduce th e  number o f  incoming d e fe c ts ,  decrease the 

time needed fo r  inhouse in sp e c tio n , and decrease the  a d m in is tra tiv e  

co sts  fo r  reo rd erin g  replacem ent components.

The purchasing function  impacts th e  f irm 's  p r o f i t  in  many ways. 

In th is  re se a rch , using the f irm 's  p r o f i t  as the  dependent v a ria b le  

serves to  cap tu re  not only th e  overa ll performance o f th e  firm  bu t a lso  

th e  impact o f  th e  a c tio n s  of the  purchasing  fu n c tio n .

3 .4  Experimental Design 

Each independent v a ria b le  in  th is  research  i s  implemented a t  two 

le v e ls .  Since the research  i s  ex p lo ra to ry  and th e re  i s  no p r io r  expec­

ta t io n  of n o n lin ea r e f f e c ts ,  two le v e ls  are considered  s u f f i c i e n t  to  

d e te c t th e  presence and d ire c tio n  of e f f e c ts .  Subsequent s tu d ie s  in 

th is  program o f research  can follow-up on promising fin d in g s .

The lab o ra to ry  sim ulation  experim ent i s  conducted employing a
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f u l l - f a c to r ia l  experimental design . Performance measurement system 

(P ), in te r a c t io n  ( I ) ,  and s tr a te g ic  inform ation (S) are dichotomous 

v a ria b le s .  The treatm ents o f f u l l - f a c to r ia l  experimental design of 

form PxIxS a re  g rap h ica lly  rep resen ted  in Figure 3 .1 . F ifteen  su b jec ts  

(15s) were assigned to  each c e ll  in the design .

3.5 Experimental Model

The research  method involves ob tain ing  decisions from a sample o f  

su b jec ts  as they respond to a s e r ie s  of purchasing s itu a tio n s  through a 

sim ulation  of the  operations of a firm . S ub jects, upon a rr iv in g  a t  th e  

lab o ra to ry , a re  randomly assigned to  an experimental trea tm en t.

3 .5 .1  S ub jects

The p a r t ic ip a n ts  in the  study were undergraduates in  the  business 

school a t  Indiana U niversity . The su b jec ts  were rec ru ite d  from upper 

d iv is io n  undergraduate operations management and po licy  courses. All 

o f the su b jec ts  were "vo lu n teers" , rece iv in g  no c la s s  c re d i t  fo r  t h e i r  

p a r t ic ip a tio n .

S tu d en ts , as opposed to  business in d iv id u a ls , were se le c te d  fo r 

th e  research  because the ro le -p lay in g  l i t e r a tu r e  [49,64] in d ic a te s  th a t  

in d iv id u a ls  have d i f f ic u l ty  playing a ro le  d i f f e re n t  from the  one they 

normally p lay  in  the  work environment. T herefore , fo r  th is  experim ent, 

purchasing in d iv id u a ls  accustomed to  working in  a p a r t ic u la r  type of 

purchasing environment ( e .g . ,  e ff ic ie n c y  o rien ted ) may not provide 

unbiased r e s u l ts  i f  requested to perform in a d i f f e re n t  type of pur­

chasing environment ( e .g . ,  e ffe c tiv e n e ss  o r ie n te d ) .  A dd itio n a lly , r e ­

search [56] in d ic a te s  th a t  s tuden t su b jec ts  do not perform S ig n if ic a n t-
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ly  d i f f e r e n t  than business in d iv id u a ls .

The su b je c ts  were v o lun teers  in  t h a t  they were no t req u ired  to  

p a r t ic ip a te  in  the  research  and they  did not receive c la s s  c r e d i t  fo r  

p a r t ic ip a t in g  in  th e  resea rch . The use o f v o lun teers serves to  provide 

s u b je c ts  who are  in te re s te d  in th e  experim ental task .

A to ta l  o f  125 male and female s tu d en ts  were re c ru ite d . Of th ese , 

120 su b je c ts  completed th e  resea rch , re s u l tin g  in 15 su b je c ts  per c e l l .  

The high p a r t ic ip a tio n  r a te  was undoubtedly p a r t i a l ly  due to  th e  e x is ­

tence o f  a monetary reward which was a v a ila b le  to  p a rtic iD a n ts . Sub­

j e c t s  were informed th a t  the  amount o f  th e  reward, ranging from a m in i­

mum of $3.00 to  a maximum of $10.00, would depend upon t h e i r  p e rfo r ­

mance. I t  was believed  th a t  a performance-based reward system would

lead  to  c a re fu l a tte n tio n  by th e  su b je c t to  the in s t ru c t io n s ,  th e  ex­

perim ent procedures, th e  purchasing problem s, and the p a r t i c u la r  ro le  

r e s p o n s ib i l i t ie s .

The high p a r t ic ip a tio n  r a te  was probably a lso  due to  th e  f a c t  th a t  

a l l  su b je c ts  were contacted  by telephone p r io r  to  the  experim ent and 

reminded to  p a r t i c ip a te .  With t h i s  e x tra  rem inder, few su b je c ts  who 

had committed themselves to  th e  experim ent f a i le d  to  show up.

This sample s iz e  was chosen to  ensure adequate power. A power

c a lc u la t io n  was made based on the  r e s u l ts  from a p i lo t  study . The d a ta  

revea led  th a t  to  be able to  d e te c t  a d iffe re n c e  between trea tm en ts  o f  

$25,000 (about o n e-h a lf o f the  p i lo t  stan d ard  d ev ia tion ) a t  an alpha 

lev e l o f  .05 and a power o f .95, a sample s iz e  of 15 per c e ll  was r e ­

q u ired . This combination of d e te c tio n , power, and alpha lev e l i s  q u ite

high fo r  research  involv ing  su b je c ts ; however, the  ex p lo ra to ry  na tu re
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of th e  resea rch  w arranted th ese  cond itions and a sample s iz e  o f f i f te e n  

su b je c ts  per c e l l  appeared to  be fe a s ib le .  The power c a lc u la tio n  i s  

d ep icted  in  Table 3 .1 .

3 .5 .2  Task

The s u b je c t ,  performing th e  ro le  o f a purchasing manager, i s  re ­

sponsib le  fo r purchasing  a fam ily of components. In p a r t i c u la r ,  the  

su b je c t i s  working fo r  an autom obile firm  and is  in charge of purchas­

ing 14 components fo r  a p a r t ic u la r  l in e  o f autom obiles. The components 

fo r  which the  su b je c t has r e s p o n s ib il ity  include  items such as a q uartz  

c lock , antenna s h a f t  and housing, in sid e  tr im , s e a t  u pho lste ry , and 

rad io  tu n e r . An autom otive firm  and components such as th ese  were 

se le c te d  as i t  was be liev ed  to be valuable  fo r  the  su b je c t to  be ab le  

to  en v is io n  th e  ro le  he/she i s  performing and the  components he/she i s  

pu rchasing . However, th e  use of an automotive firm  in the  d escrip tio n  

i s  no t necessary . Other in d u s tr ie s  and components could e a s i ly  be used 

as th e  model and f in a n c ia l  inform ation a re  no t sp e c if ic  to  a p a r t ic u la r  

in d u stry .

The su b je c ts  perform a decision-m aking ta sk . Performing as a 

purchasing  manager, th e  su b jec t i s  asked to  s e le c t  a response (o r so lu ­

tio n )  to  a s e r ie s  o f  purchasing problems, o n e -a t-a -tim e. Each su b je c t 

i s  informed th a t  he w ill respond to  s ix teen  problems, bu t only fourteen  

problems a re  provided. This m isinform ation was provided to  prevent th e  

dwindling o f a t te n tio n  which freq u en tly  occurs in  the  l a s t  phase o f  a 

study [1 2 2 ]. Feedback on th e  s u b je c t 's  performance i s  provided to  the  

s u b je c t a f t e r  each problem s i tu a t io n .  This feedback i s  designed to  

guide th e  su b je c t toward s e le c tin g  a " b e tte r"  response on the  follow ing
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TABLE 3.1

POWER CALCULATION

2 a 
<t> =bcn 2

2
where a = # o f  trea tm en ts  in  fa c to r  A

b = # o f  trea tm en ts  in  fa c to r  B
c = # o f  trea tm en ts  in  f a c to r  C
n = # o f  re p l ic a te s

i = l i

r = trea tm en t e f f e c t
* = standard  d ev ia tio n  o f p i lo t

2
<t> =(2)(2) (15)(25000)

2

Z
(2)(53479)

<t> =2.56

Using an op era tin g  c h a ra c te r i s t ic  curve fo r  a fix ed  e f f e c ts  model 
an a ly s is  o f  v ariance [93] w ith numerator degrees o f  freedom equal to  1 
and a denominator degrees of freedom of 112, a <t> o f 2.56 r e s u l ts  in  a 
power of about .95 .

S im ilar r e s u l ts  would occur fo r  fa c to rs  B and C because th e  number of 
trea tm en ts  of each fa c to r  and the  number of r e p l ic a te s  i s  eq u iv a le n t.
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problems.

Each purchasing problem includes a sh o rt n a rra tiv e  d escrib in g  a 

problem s itu a tio n  and four p o ssib le  ways in which to respond to the  

s i tu a tio n .  The problem s itu a tio n  describes a purchasing problem in 

which the  su b jec t has to  make a d ecision  t ra d e -o f f  between c h a ra c te r is ­

t i c s  such as q u a lity  versus c o s t,  d e liv e ry  r e l i a b i l i t y  versus c o s t,  

ex tra  fea tu re s  versus c o s t,  sho rt-te rm  ac tio n s  versus long-term  plan ­

ning , or departmental c o s t versus company sav ings. These t ra d e -o f fs  

are  not d i re c t ly  expressed to  th e  su b je c t. For example, th e  tra d e -o f f  

of q u a lity  versus co st may be portrayed  via a problem of s u p p lie r  or 

product m ateria l s e le c tio n . The purchasing problems were adapted from 

e x is t in g  purchasing c ases , informal d iscussions with in d u stry  managers, 

or the  re s e a rc h e r 's  knowledge of purchasing s i tu a t io n s .

The su b je c t reads th e  purchasing problem on the term inal sc reen . 

At the  end of the  problem d e sc r ip tio n , th e  su b jec t i s  provided w ith 

four ways in  which to  respond to  the  problem and the option to  re-read  

th e  problem. The responses to  th e  problem s itu a tio n s  i l l u s t r a t e  r e a ­

sonable ways in  which a purchasing ind iv idual can respond to  th e  p a r­

t ic u l a r  s i tu a t io n .  These responses im pact, w ith in  the s im u la tio n , th e  

d e liv ery  o f th e  purchased item s, th e  q u a lity  o f  both th e  purchased 

item s and the  end item , th e  p r ic e  o f the  purchased m a te ria l, th e  need 

to  expedite  purchased m a te ria ls ,  the  backorders in cu rred , th e  expense 

incurred  by th e  production fu n c tio n , or th e  product demand experienced 

by the firm . To i l l u s t r a t e  th e  nature  o f the  problems and th e i r  r e ­

sponses, a problem s i tu a t io n ,  in clud ing  th e  responses to  the  problem 

and the  impact o f those responses, i s  presented  next.
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For example, the f i r s t  problem confron ted  by th e  su b jec t i s :

"In ta lk in g  with your su p p lie r  fo r  in s id e  tr im , the  su p p lie r  men­
t io n s  th a t  th e re  i s  a le s s  expensive trim  th a t  could be s u b s titu te d  fo r  
th e  trim  th a t  you a re  c u rre n tly  purchasing  from him. C urren tly , you 
a re  purchasing  a co ck p it trim  which i s  a wood-tone and c o s ts  $360 per 
s h e e t.

The s u p p lie r  in d ic a te s  th a t  th e  new trim  has the  same s p e c if ic a ­
tio n s  as th e  c u rre n t  one; the  only d iffe re n c e  i s  th a t  i t  i s  a l ig h te r  
wood-tone. The su p p lie r  f e e ls  th a t  the  new trim  would adequately meet 
your needs.

The new trim  c o s ts  $342 per sh ee t i f  you sign a one year c o n tra c t 
fo r  th e  tr im . I f  you purchase th e  trim  on an o rder-by-order b a s is ,  i t  
co s ts  $351 per sh e e t.

You re c e n tly  received  a MEMO from m arketing on recen t consumer
resea rch . I t  read  "We a re  continuing  our e f f o r ts  to  obtain  consumer
a tt i tu d e s  toward various aspec ts  of our product. Our recen t survey 
in d ic a te s  t h a t  th e  consumer i s  extrem ely s a t i s f ie d  w ith the  in te r io r  
co ck p it of the  c a r .  The overa ll s ty le  and darker tone of the  cockp it 
ra te d  e s p e c ia lly  high . The consumer's a t t i tu d e  toward o th er co ck p it 
s ty le s  and tones was n o t ob tain ed ."

You a lso  re c a l l  a l e t t e r  from Dan Jo n es, Purchasing Manager a t  
EBCO Company, on th e  trim  q u estio n . He sa id  th a t  they had rec e n tly
switched to  th e  l ig h t e r  trim  and found i t  to  be q u ite  accep tab le .
Although they  had found th a t  Production had a few com plaints they de­
cided th a t  because the l ig h te r  trim  i s  cheaper they would continue to  
buy i t .

IN THIS SITUATION, YOU DECIDE TO TAKE THE FOLLOWING ACTION:

1. You p lace  th e  new trim  under c o n tra c t  w ith the su p p lie r.
2. You o rd er th e  new trim  on an o rd er-b y -o rd e r b as is  and pay a higher

p r ic e  u n til  th e  impact o f  th e  new trim  i s  determ ined.
3 . You con tinue to  order th e  c u rre n t trim  and not sw itch to  the  new 

trim .
4- You continue to  order th e  c u rre n t trim  bu t you a lso  place one order

fo r  the  new trim  a t  $351 per sh ee t to  compare the q u a lity  o f  th e
two tr im s ."

The paragraph which d iscu sses  th e  MEMO from m arketing i s  received  only 

by those in d iv id u a ls  in  a trea tm en t w ith req u ired  in te ra c t io n . The 

paragraph which p resen ts  th e  inform ation from Dan Jones i s  received  

only by those in d iv id u a ls  in a trea tm en t w ith high s tr a te g ic  informa­

t io n .  The rem ainder o f  th e  problem i s  viewed by a l l  su b je c ts .

The su b je c t  responds to  the  problem s i tu a t io n  by choosing one of 

th e  four o p tio n s . The impact o f  each o f  th e  responses, as programmed
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In the  s im u la tio n , i s  as fo llo w s.

For response 1: Per u n it  p r ic e  decreases to  $342 p er sh eet (down from 

$360) fo r  th e  twelve p eriods sim ulated . Perceived value (customer 

s a t is fa c t io n )  d ecreases, which lead s  to  decreased demand. (Demand de­

c reases  by th re e  p e rcen t fo r  p eriods th re e  through tw elv e .) Production 

hours per u n i t  in cre a se s  to  7 .5  (up from 7 .0 ) .

For response 2: Per u n it  p r ic e  decreases to  $351 per sh ee t fo r  periods 

one through s ix ,  then re tu rn s  to  $360 per sh ee t fo r  p erio d s  seven 

through tw elve. Perceived value decreases then re tu rn s  to  o r ig in a l ,  so 

demand tem p o rarily  d ecreases. (In  period 3, demand decreases th re e  

p e rcen t; in  period  8 re tu rn s  to  o r ig in a l . )  Production hours per u n it  

in creases  to  7 .5  fo r  periods one through s ix ;  re tu rn s  to  7 .0  fo r  p e r i ­

ods seven through tw elve.

For response 3: Per u n it  p r ic e  s ta y s  a t  $360 per sh e e t. Demand r e ­

mains as p red ic te d .

For response 4: Per u n it  p r ic e  fo r  one o rder i s  $351. The rem aining

o rders a re  purchased a t  $360 per sh e e t .  Demand remains as p red ic te d .

The su b je c t ,  upon se le c tin g  a response to  a problem s i tu a t io n ,  

keys th e  a p p ro p r ia te  choice in to  th e  computer. Feedback i s  then pro­

vided to  th e  su b je c t which in d ic a te s  the  s u b je c t 's  performance because 

o f th e  se le c tio n  o f th a t  p a r t i c u la r  choice. The type of feedback de­

pends upon whether th e  su b je c t i s  in  th e  trea tm en t o f  an e ffe c tiv e n e ss -  

o rie n ted  performance measurement system or an e ff ic ie n c y -o r ie n te d  p er­

formance measurement system. A fter rece iv in g  and analyzing  th e  feed­

back, th e  su b je c t continues to  th e  nex t problem s i tu a t io n .  The su b je c t 

responds to  14 problem s i tu a t io n s  in  th is  manner.
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The su b jec ts  were allowed to  move through the problem s i tu a tio n s  

a t  t h e i r  own pace. All su b je c ts  respond to  the  same problems in  the  

same o rd e r . Random assignment o f problems does not seem necessary as 

a ll  su b je c ts  perform the problems in  th e  same o rder and the performance 

a t  th e  end of a ll  decisions i s  what i s  of importance ra th e r  than the 

performance a t  each indiv idual problem. All of the  problems a re  to  be 

considered  independently in th a t  th e  su b je c t does not have to  consider 

the  a c tio n s  o f th e  previous problem in  responding to  th e  c u rre n t  prob­

lem. The feedback i s  a lso  non-continuous in th a t  th e  feedback r e f le c t s  

only th e  impact of th a t  p a r t ic u la r  problem choice.

The su b je c t i s  provided with "scra tch" paper and allowed the op­

p o r tu n ity  to  make any notes o r c a lc u la t io n s . The experim enter did not 

provide a d d itio n a l problem c la r i f i c a t io n  unless i t  d e a lt  w ith the  ex­

perim ental procedures.

3 .5 .3  Task In s tru c tio n s  and M anipulations

The in s tru c tio n s  provided to  a ll  su b jec ts  a re  id e n t ic a l .  All 

s u b je c ts  a re  asked to  read the in s tru c t io n s  c a re fu lly .  The in s t ru c ­

t io n s  p rovide th e  su b jec ts  with a d e ta i le d  explanation  of th e  necessary 

s te p s  to  perform th e  task . The su b jec ts  a re  to  assume th e  ro le  of 

purchasing  manager fo r  Autotech Inc. Their primary re s p o n s ib il ity  is  

to  make managerial decisions in  a purchasing environment.

A fte r  reading th e  in s t ru c t io n s ,  the  su b jec ts  a re  to  c a re fu lly  read 

th e  handout e n t i t le d ,  "The Purchasing Manager a t  A u to tech ." This nar­

r a t iv e  d escrib es  th e  ro le  of a purchasing manager, th e  ex p ecta tio n s  of 

management in  terms o f performance, and th e  nature  o f th e  purchasing 

environm ent.
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A fter reading the  handout, the  su b jec ts  respond to  a s e r ie s  o f 

purchasing s i tu a tio n s ,  o n e -a t-a - tim e . Each s i tu a t io n  i s  followed by 

four d i f f e re n t  ways in  which to  respond to  th e  problem. The su b je c t i s  

to  co n sid er th e  s i tu a t io n ,  analyze each response , and s e le c t  t h a t  op­

t io n  which he/she b e liev es  w ill  maximize the s u b je c t 's  performance. 

A fter s e le c tin g  a response to  a s i tu a tio n ,  feedback in d ic a tin g  th e  

s u b je c t 's  performance i s  p rov ided . The su b je c ts  are  encouraged to  use 

th e  feedback to  a s s i s t  them in  making th e  next d ec is io n . A fter r e ­

sponding to  a l l  problem s i tu a t io n s ,  th e  su b je c t i s  asked to  complete a 

post-experim ent q uesti onnai r e .

The in s t ru c t io n s ,  purchasing  s i tu a tio n s ,  and problem responses a re  

the  same fo r  a l l  su b je c ts .  However, th e  con ten ts o f th e  n a rr a tiv e ,  

"The Purchasing Manager a t  A utotech", a re  d i f f e re n t  fo r each o f  th e  

e ig h t  c e l l s  in  the design . Within the n a r r a tiv e ,  the  performance meas­

urement system , the type o f in te r a c t io n ,  and th e  amount o f s tr a te g ic  

inform ation  a re  m anipulated.

In terms of th e  performance measurement system , h a lf  o f  th e  sub­

j e c t s  a re  described  as o p e ra tin g  with an e ffe c tiv e n e ss -o rie n te d  meas­

urement system . The o th er h a lf  a re  described  as o p e ra tin g  w ith an 

e ff ic ie n c y -o r ie n te d  measurement system . S ubjects opera tin g  with an 

e ff ic ie n c y -o r ie n te d  performance measurement system a re  provided with 

the  fo llow ing performance m easures:

Cost o f  Purchases

1. Total Annual Cost Reductions

2. P o ten tia l Cost Reductions
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E ffic iency

1. Operating Cost

2. Order Processing Cost

Subjects o pera ting  w ith in  an e ffe c tiv e n e ss -o rie n te d  performance 

measurement system are  provided with th e  fo llow ing performance meas­

u res:

1. C on tribu tion  to  P ro f i t

2. S upp lie r R elations

3. Customer S a tis fa c t io n

The na tu re  and measurement of each of th ese  performance measures 

are  explained to  th e  su b jec t in th e  n a rra tiv e . The d escrip tio n  of an 

e ff ic ie n c y -o r ie n te d  performance measurement system or an e ffe c tiv e n e ss -  

o rien ted  performance measurement system which i s  provided to  the  sub­

j e c t  i s  included in  Appendix A.

The feedback which the  su b jec t rece iv es  a f t e r  each problem s i tu a ­

t io n  depends upon th e  performance measurement system under which th e  

su b je c t i s  o p e ra tin g . As in d ica ted  in Table 3 .2 , su b jec ts  operating  in 

an e ff ic ie n c y -o r ie n te d  system rece ive  numerical feedback on to ta l  annu­

al c o s t red u c tio n s , p o ten tia l c o s t red u c tio n s , o pera ting  c o s t, and 

order processing  c o s t.  Subjects op era tin g  under an e ffe c tiv e n e ss -o r i­

ented system rece ive  numerical feedback on co n tr ib u tio n  to  p ro f i t  ( in ­

cluding  th e  s u b je c t 's  actual c o n tr ib u tio n  to  p r o f i t  and the  p o ten tia l 

c o n trib u tio n  to  p r o f i t ) ,  su p p lie r  r e la t io n s ,  and customer s a t is fa c t io n .  

The feedback on th ese  measures i s  not cum ulative over the  problems; i t  

in d ic a te s  only the  impact o f  a p a r t ic u la r  d ec is io n .

In term s o f th e  type o f in te r a c t io n ,  the  su b jec ts  a re  again s p l i t
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TABLE 3.2 

FEEDBACK PROVIDED TO SUBJECTS

E ffic ien cy  Performance Measurement System

Cost o f  Purchases
Total Annual Cost Reductions 
P o ten tia l Cost Reductions

E ffic ien cy
Operating Cost 
Order Processing Time

Effec tiv en ess  Performance Measurement System

C ontribution  to  P ro f i t
Actual C ontribution to  P ro f i t  
P o ten tia l C ontribution  to P ro fi t

S upp lie r Relations

Customer S ati s fa c t i  on
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in h a lf .  H alf of th e  sub jec ts are  p laced in an environment o f  requ ired  

in te ra c t io n  w hile th e  o ther h a lf  a re  p laced  in  an environment w ith 

op tional in te r a c t io n .  The req u ired  in te r a c t io n  trea tm en t i s  handled by 

s ta t in g  th a t  the  su b je c t, in th e  ro le  o f a purchasing manager, i s  re ­

q u ired  by management to  become involved in  nonpurchasing a c t i v i t i e s  and 

to  a tten d  th e  weekly functional s t a f f  m eetings. Subjects o p e ra tin g  

with op tional in te r a c t io n  a re  informed th a t  t h e i r  purchasing resp o n si­

b i l i t i e s  re q u ire  most of t h e i r  tim e; th e re fo re , management encourages 

them to  involve them selves t o ta l ly  in  purchasing a c t i v i t i e s ,  m inimizing 

th e  time sp en t in  nonourchasing a c t i v i t i e s  or s t a f f  m eetings. The 

d e sc r ip tio n  o f req u ired  in te ra c t io n  or op tional in te ra c t io n  which i s  

provided to  th e  su b je c t i s  included in Appendix A.

The m anipulation  o f type o f  in te r a c t io n  i s  a lso  supported w ith in  

th e  computer s im u la tio n . P r io r  to  responding to  each problem s i tu a ­

t io n ,  those su b je c ts  with req u ired  in te r a c t io n  rece ive  an ad d itio n a l 

p iece of r e le v a n t  in fo rm ation . This inform ation  provides th e  su b je c t 

with a d d itio n a l knowledge about th e  a c t i v i t i e s  w ith in  the firm . I t  is  

b e lieved  by th e  resea rch e r th a t  i f  th e  concept o f  req u ired /o p tio n a l 

in te r a c t io n  were a c tu a lly  implemented in  an o rg an iz a tio n , an ind iv idual 

w ith req u ired  in te r a c tio n  would reasonably  possess (o r ob tain ) more, or 

c le a r e r ,  in te rn a l  inform ation than would an ind iv id u a l who was only 

involved in  purchasing a c t iv i t i e s .

The m anipulation o f the amount o f s t r a te g ic  inform ation a lso  r e ­

q u ire s  th a t  th e  su b je c t base be d ivided in  h a lf .  H alf of th e  su b jec ts  

are placed in to  an environment with a low amount o f  s tr a te g ic  informa­

tio n  while th e  o th er h a lf  are p laced in to  an environment w ith a high
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amount o f s tr a te g ic  in form ation . Subjects with low s tr a te g ic  informa­

tio n  a re  encouraged by management to  spend very l i t t l e  time in  a c t i v i ­

t i e s  ex te rn a l to  the  company. Management fe e ls  th a t  the  s u b je c t 's  

(purchasing m anager's) tim e can be more p rod u ctiv ely  spent on a c t iv i ­

t i e s  w ith in  the company.

S ubjects with a high amount o f s tr a te g ic  inform ation a re  s tro n g ly  

encouraged by management to  become involved in a c t i v i t i e s  ex te rna l to 

the  firm . Management f e e ls  t h a t  th e  su b je c ts  (purchasing managers) 

must be a c tiv e  members o f ou tsid e  p ro fessiona l o rgan iza tio n s  and be 

aware o f what i s  happening in the  m arketplace i f  th e  indiv idual i s  to  

buy co m p etitiv e ly  fo r  th e  firm . The d e scrip tio n  of the  treatm en t o f 

low o r high s tr a te g ic  inform ation which i s  provided to the  su b jec t i s  

included in  Appendix A.

The m anipulation o f s tr a te g ic  in fo rm ation , l ik e  the  type o f in te r ­

a c tio n , i s  a lso  supported w ith in  th e  computer sim ula tion . Subjects 

o p e ra tin g  with high s tr a te g ic  inform ation rece ive  th e  b asic  problem 

s i tu a tio n  and one ad d itio n a l p iece of re le v a n t s tr a te g ic  inform ation . 

This inform ation  may deal w ith 1) the  n a tu re , c h a ra c te r i s t ic s ,  o r prod­

uct p e rsp ec tiv e  o f the  end custom er; 2) the  g o a ls , o b jec tiv e s , and 

f in a n c ia l  co n d itio n  of th e  firm ; 3) the  long-term  p ro jec ted  demand o r 

expected demand changes; 4) fu tu re  m ateria l demands and/or sp e c if ic a ­

t io n s ;  o r 5) the  fu tu re  expected market con d itio n s  and tre n d s . The 

su b je c t rece iv es  one ad d itio n al p iece o f s tr a te g ic  inform ation per 

problem s i tu a t io n .  Subjects operating  w ith low s tr a te g ic  inform ation 

rece iv e  no a d d itio n a l s tr a te g ic  inform ation .
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3 .5 .4  Computer S im ulation

The computer sim ula tion  model s im ulates the  o pera tions  of an as­

sembly firm  and th e  f irm 's  in te r fa c e  with both th e  supply and sa le s  

m arket. The model includes a fo re c a s tin g  system, an MRP o rd er system, 

the  m anufacturing process and d a ta  fo r  th e  necessary components, the  

c o s t data  fo r  each component (setup  c o s t ,  production c o s t,  raw m ate ri­

a ls  c o s t) ,  and a d d itio n a l c o s t d a ta  such as order c o s t,  backorder c o s t, 

inventory  c a rry in g  c o s t,  overtim e c o s t,  and a standard  wage r a t e .  The 

purchasing problems with the re sp e c tiv e  responses a re  a lso  incorporated  

in to  th e  model.

The s im u la tio n , programmed in FORTRAN, uses some o f th e  concepts 

from PROSIM [51 ,89] to  develop a sim ulated assembly environment with 

th e  a b i l i t y  to  u t i l i z e  a m u lti- le v e l product s tru c tu re .  Within the  

sim u la tio n , a tw o-level MRP system is  used to determine th e  req u ire ­

ments fo r  fo u rteen  d i f f e r e n t  purchased p a r t s .  These requirem ents o r ig ­

in a te  from the requirem ents fo r  e ig h t  d i f f e re n t  subassem blies. One end 

item (an autom obile) i s  produced. The product s tru c tu re  employed in 

the  model i s  d isp layed  in Figure 3 .2 . Although a number o f  d i f f e re n t  

product s tru c tu re s  could have been used fo r  th e  rese a rch , t h i s  s tru c ­

tu re  seems to  serve th e  d esired  o b je c tiv e s :  th e  s tru c tu re  provides a

s u f f ic ie n t  number o f purchased p a r ts  with which to  work; th e  s tru c tu re  

allows fo r  the  determ ination  o f th e  impact o f  th e  purchasing d ec isions 

on the  production  p rocess; and th e  s tru c tu re  i s  rep re s e n ta tiv e  o f many 

pro d u cts . Many p rod u cts , fo r  example, a irp la n e s , b len d e rs , c lo ck s , and 

autom obiles, a re  composed of a number of subassem blies which a re  them­

se lves composed o f  two or more components.
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The product s tru c tu re  as i l l u s t r a te d  in Figure 3.2  in d ic a te s  a 

n in th  subassembly in  ad d itio n  to  the e ig h t  which are used in  th e  MRP 

explosion p rocess. This subassembly rep resen ts  the remaining tim e, 

money, and m a te ria ls  req u ired  in the  assembly o f the  product a f t e r  

accounting fo r  the  o th er e ig h t subassem blies. The ninth subassembly is  

necessary to  in crease  th e  c o s t of the  end product to  a reasonable lev ­

e l .  This subassembly adds ad d itio n a l co s t to  the  product but does not 

impact th e  production schedule . The subassembly is  assumed to  always 

be a v a ila b le  when needed and to  be of adequate q u a lity  and r e l i a b i l i t y .

The demand fo r  the  end item i s  known in th a t  the  actual demand 

equals th e  fo recasted  demand. Demand u n ce rta in ty  i s  not allowed in the 

model s in ce  th is  u n ce rta in ty  would impact the  performance of th e  pro­

duction p ro cess . To determine the  impact of the  purchasing dec is io n s  

on the production process and the firm  i t  i s  necessary to minimize a l l  

o th er impacts w ith in  the model. However, to provide a r e a l i s t i c  MRP 

environm ent, th e  demand v a rie s  uniform ly around a mean of 100 u n its  per 

period  w ith a range of 70 u n its  to  130 u n its  per period . A dd itio n a lly , 

th e  demand i s  impacted by th e  s u b je c t 's  purchasing d ec is io n s. I f  the  

s u b je c t 's  d ec ision  in creases  th e  value of the product in the  eyes of 

th e  custom er, th e  demand fo r  the  product i s  increased by a p a r t ic u la r  

amount. I f ,  on the  o th er hand, the  s u b je c t 's  decision  decreases the  

perceived  value of th e  product, demand decreases by a p a r t ic u la r  

amount. I f  demand in creases  o r  decreases because o f a problem response 

th e  manpower level i s  minimally ad ju sted  to compensate fo r  th e  change 

in  demand.

The sim ulation  model sim ulates th e  operations of the  assembly firm

R eprodu ced  with perm ission  of the copyright ow ner. Further reproduction prohibited without perm ission .



www.manaraa.com

94

f o r  twelve p e rio d s . Within the  course o f  the  y e a r, th e  fourteen  prob- 

Tem s i tu a t io n s  occur. The Impact o f  th ese  problems Is  In te r a c t iv e  and 

cum ulative .

A s im p lif ie d  flow chart o f the computer sim ulation  i s  p resen ted  in 

F igure 3 .3 .

3.6  Experimental Procedures

All p a r t ic ip a n ts  were scheduled fo r  a one-hour time block over a 

period  of four days. The p a r t ic ip a n t  arriv ed  a t  the  computer lab o ra ­

to ry  a t  th e  scheduled tim e. Depending upon the  p a r t i c ip a n ts ’ a v a ila ­

b i l i t y ,  one to  e ig h t  p a rt ic ip a n ts  were scheduled fo r  a p a r t ic u la r  time 

p e rio d .

Upon e n te r in g  the  room, the  s u b je c t  was assigned to a computer 

te rm in a l,  randomly assigned to  an experimental trea tm en t, and given a 

s e t  of m a te r ia ls .  The m a te ria ls  included an experimental consent form, 

a s e t  o f  in s t r u c t io n s ,  and a ro le  d e s c r ip tio n , "The Purchasing Manager 

a t  A uto tech". Subjects were in s tru c te d  not to  d iscuss the  task  with 

t h e i r  neighbors. In a d d itio n , they were to ld  to  read and sign  the  

consent form before proceeding fu r th e r .  A fter th is  was completed, sub­

j e c t s  were to ld  to  read the in s t ru c t io n s  and the  n a rra tiv e  and n o tify  

th e  re se a rch e r  when they had completed th a t  phase. Upon n o t if ic a t io n ,  

th e  re se a rch e r  then s ta r te d  the su b je c t in  the  in te r a c t iv e  computer 

s im u la tio n .

The su b je c ts  continued through th e  sim ulation a t  t h e i r  own pace, 

read ing  th e  problem s i tu a t io n ,  s e le c tin g  a response, and rece iv in g  

feedback. A fte r  th e  su b jec t had completed a l l  fo u rteen  problems, the  

experim enter c o lle c te d  a l l  experim ental m a te ria ls  and gave the  su b je c t
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FIGURE 3 .3

SIMPLIFIED FLOWCHART OF COMPUTER SIMULATION
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a post-experim ent qu estio n n a ire  to complete. A fter com pleting the 

q u e s tio n n a ire , the su b je c t received  h is  payment (in  a sealed  envelope) 

and was f re e  to  leave th e  room. All but two su b jec ts  were ab le  to  

complete th e  e n ti r e  experiment in  one hour o r l e s s .  Appendix A con­

ta in s  th e  s e t  o f  m a te ria ls  given to  each p a r t ic ip a n t  in  the  study, 

in clud ing  the consent form, in s t ru c t io n s ,  ro le  d e sc r ip tio n , and p o s t­

task  q u es tio n n a ire .

3 .7  P i lo t  Study

A p i lo t  study was conducted p r io r  to  the  actual experim ent. The 

o b jec tiv e s  fo r  the  p i lo t  study were: 1) to t e s t  the  experimental de­

sig n , 2) to  determine th e  c la r i t y  and u sefu lness o f the  in s t ru c t io n s ,

3) to  t e s t  th e  usefu ln ess  and s tru c tu re  of the  o r ie n ta t io n  scen a rio s ,

4) to  t e s t  th e  understanding o f th e  problem s i tu a t io n s ,  5) to  examine 

th e  ap p ro p ria ten ess  and subsequent impact o f th e  problem responses, 6) 

to  r e f in e  the  procedures and lo g is t i c s  fo r  the  actual experim ent, 7) to  

e s tim a te  the  time req u ired  to  perform the  experim ent, and 8) to  obtain  

th e  da ta  needed fo r the  determ ination  o f the  necessary sample s iz e .

The p i lo t  study employed 24 graduate s tu d e n ts , th re e  per t r e a t ­

ment, as th e  su b je c ts .  The su b je c ts  were processed through the  e x p e ri­

ment in  1 1/4 hour time b locks. The su b jec ts  were randomly assigned to 

a trea tm en t and provided with th e  m ate ria ls  which would be provided in  

th e  ac tu a l experiment: a su b je c t consent form, a s e t  of in s t ru c t io n s ,

a n a rr a tiv e  which described  th e i r  ro le  as a purchasing manager, several 

sh eets  o f  note paper, and a q u estio n n a ire  follow ing the  experim ent.

The p i lo t  study was successfu l in meeting i t s  o b jec tiv es  as i t  

provided th e  resea rch e r w ith much re le v a n t inform ation . The experimen­
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ta l  design fo r  th e  research  appeared to  be s a tis fa c to ry ,  since the two 

le v e ls  o f  each fa c to r  provided no problems w ithin th e  p i lo t  s tudy . The 

p i lo t  study  revealed  th a t  the  s e t  o f  in s tru c t io n s  was too long and was 

ambiguous in  c e r ta in  a re a s . In terms of th e  o r ie n ta tio n  sc en a r io s , i t  

was d iscovered th a t  they were e f f e c tiv e  in  th a t  they produced d i f f e re n t  

"o r ie n ta t io n s "  by th e  s u b je c ts ,  but th e  scenarios a lso  seemed to  be too 

lon g . The su b je c ts  were le a f in g  through th e  pages, appearing to  skim 

th e  m a te ria ls  in  o rder to  f in is h  the  scen ario . The su b jec ts  had no 

d i f f i c u l ty  understanding or responding to  the  problem s i tu a t io n s .  The 

responses to  th e  problems were q u ite  acceptable  to  the  su b je c ts ,  a l ­

though two su b je c ts  in d ica ted  th a t  they  would lik e  to  provide t h e i r  own 

response ra th e r  than s e le c t  a p reconstruc ted  response. The r e s u l ts  of 

th e  p i l o t  study  in d ic a te d  th a t  most of the  outcomes assoc ia ted  w ith the  

responses were q u ite  s a t is fa c to ry ;  however, a few o f th e  outcomes need­

ed f in e - tu n in g  because the  r e s u l t in g  impact was unreasonable. The 

m anipulation  of the  experim ental trea tm en ts  a lso  needed some r e f in in g .  

Some of the  inform ation provided to  those su b jec ts  in cond itions of 

high s tr a te g ic  inform ation o r requ ired  in te ra c tio n  appeared to  have 

e i t h e r  no impact on th e  s u b je c t 's  decision  process o r , in  some c ases , 

served  to  encourage the  su b je c t  to  s e le c t  an ac tion  th a t  was th e  oppo­

s i t e  of t h a t  in tended . The p i lo t  study  revealed  the  in e ff ic ie n c y  o f 

some o f th e  lab o ra to ry  procedures and a lso  in d ica ted  th a t  su b je c ts  

should have no problems com pleting th e  e n ti r e  experiment w ith in  one 

hour. As p rev iously  in d ic a te d , th e  p i lo t  study a lso  provided th e  in ­

form ation  which was necessary to  c a lc u la te  the  desired  sample s iz e  to  

o b ta in  a sp e c if ie d  power le v e l .
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A ra th e r  unexpected observation  from th e  p i lo t  study  d e a lt  with 

th e  s u b je c ts .  The p i lo t  su b je c ts ,  MBA and doctoral s tu d e n ts , appeared 

to  have "p re-e s tab lish ed "  ideas as to  how a purchasing manager should 

perform. Consequently, th ese  "p re-e s tab lish ed "  b e lie fs  were d i f f i c u l t  

to  change, even with e ffe c tiv e  o r ie n ta t io n  scen a rio s . In a d d it io n , th e  

su b je c ts  continuously wanted more d e ta i le d  in form ation . This perceived  

lack  of inform ation appeared to  f ru s t r a te  the  su b je c ts ,  d isru p tin g  

t h e i r  concen tration  p rocess.

The r e s u l ts  from the p i lo t  study , in terms of the dependent v a r ia ­

b le ,  p r o f i t ,  were analyzed using u n iv a r ia te  a n a ly s is  o f  v a rian ce. The 

an a ly s is  in d ica ted  th a t  two main e f f e c ts ,  performance measurement sys­

tem and amount of s tr a te g ic  in fo rm ation , were s ig n if ic a n t  a t  th e  .002 

and .001 le v e ls  r e s p e c tiv e ly . The main e f f e c t ,  type o f in te r a c t io n ,  

was not s ig n i f ic a n t .  Two two-way in te ra c t io n s  were s ig n if ic a n t:  p e r­

formance measurement system and type of in te ra c t io n  and performance 

measurement system and amount o f s tr a te g ic  inform ation . These in te r a c ­

t io n s  were s ig n if ic a n t  a t  th e  .017 and .042 le v e ls  r e s p e c tiv e ly . The 

three-way in te ra c tio n  was n o t s ig n if ic a n t .

Based upon the  r e s u l ts  o f  the p i lo t  stu d y , several minor changes 

were made to  the  experiment and experimental m a te ria ls  p r io r  to  the  

main experim ent. The in s tru c t io n s  and th e  o r ie n ta t io n  scen a rio s  were 

m odified to  make them c le a re r  and more concise; the  outcomes assigned  

to  a few o f  th e  responses were changed to  provide more r e a l i s t i c  o u t­

comes; th e  inform ation given to  the  su b jec ts  was ad justed  to provide 

the  in tended percep tio n ; and th e  experimental procedures (handling  of 

experim ental m ate ria ls  and term in a ls) were made more e f f i c i e n t .  Addi­
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t io n a l ly ,  because of th e  problems experienced by th e  graduate s tu d en ts , 

i t  was decided to  use upper d iv is io n  undergraduates fo r  th e  main exper­

iment. I t  was believed  th a t  the  use of undergraduates would minimize 

experim ental b ias  on th e  p a rt  of th e  su b je c ts .

3 .8  Experimental V a lid ity  

The experimental design was evaluated  fo r  v a lid i ty  using the  

framework developed by Campbell and S tanley  [2 3 ]. Campbell and Stanley 

d iv ide  resea rch  e rro rs  in to  two groups, e r ro rs  a ffe c tin g  in te rn a l  va­

l i d i t y  and those a ffe c tin g  ex ternal v a lid i ty .

In te rn a l v a lid i ty  addresses th e  questio n : Does the  experimental 

trea tm en t r e a l ly  make a s ig n if ic a n t  d iffe re n c e  on th e  r e s u l ts  o f th e  

experiment? Anything a ffe c tin g  the  co n tro ls  o f  th e  experim ental design 

becomes a problem of in te rn a l v a l id i ty .  I f  th e re  i s  l i t t l e  or no con­

fidence  in  the  impact o f  the  trea tm en t on the  dependent v a r ia b le , th ere  

i s  no in te rn a l  v a lid i ty  [69].

Campbell and Stanley d efine seven f a c to rs  a ffe c tin g  in te rn a l va­

l i d i t y .  These fa c to rs ,  along with ac tio n s  th a t  were taken to  con tro l 

th ese  f a c to r s ,  a re  discussed below.

Hi s to r y : H isto ry  i s  the  e f f e c t  th a t  sp e c if ic  events occurring  between 

th e  f i r s t  and second measurement ( in  a d d itio n  to  the  experim ental var­

ia b le )  have on the  experim ental outcome or th e  dependent v a ria b le . 

Since th e  experimental environment i s  t o ta l ly  co n tro lle d  v ia  a sim ula­

t io n ,  h is to ry  i s  not a f a c to r  a ffe c tin g  in te rn a l  v a l id i ty  in  th e  p res­

e n t study .

M aturation: M aturation i s  the  process w ith in  th e  experimental su b jec ts
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which i s  a fu n ctio n  o f the passage o f tim e. Examples include growing 

o ld e r ,  growing t i r e d ,  and growing hungry. The e f f e c t  o f  m aturation  on 

in te rn a l  v a l id i ty  was c o n tro lled  by minimizing th e  to ta l  tim e required  

fo r  th e  experim ent.

In stru m en tatio n : Changes in  the  c a l ib ra t io n  of th e  measuring instrum ent 

or changes in  the  observers or sco res used may produce changes in  the 

measurements ob tain ed . This f a c to r  was c o n tro lle d  by using only w r it­

ten  in s t ru c t io n s  and scenarios fo r  th e  experim ent, by employing the 

same problem s i tu a t io n s  f o r  a ll  su b je c ts , and by using  a sim ula tion  to  

c o n s is te n tly  determ ine the value of th e  dependent v a r ia b le .

S t a t i s t i c a l  R egression: This fa c to r  suggests t h a t  in d iv id u a ls  who have 

been se le c te d  fo r  a treatm en t (or an experiment) on the  b a s is  of ex­

trem e sco res  on some dependent v a ria b le  w ill l ik e ly  have experiment 

sco res which w ill reg ress  toward the  mean o f th e  measured su b je c ts .  To 

co n tro l t h i s  e f f e c t ,  th e  su b jec ts  were not s e le c te d  on the  b a s is  of 

p r io r  m easures; r a th e r ,  th e  su b jec ts  were "v o lu n te e rs" . A d d itio n a lly , 

th e  su b je c ts  were randomly assigned to  each o f  th e  e ig h t  experimental 

tre a tm e n ts .

D if fe re n tia l  S e lec tio n  of S ub jects : B iases r e s u l t  from d i f f e re n t ia l  se ­

le c t io n  o f  experim ental su b je c ts ,  thereby a f f e c tin g  in te rn a l  v a lid i ty  

o f  th e  experim ent. This fa c to r  was co n tro lle d  by using  v o lu n tee rs  as 

s u b je c ts  and by random assignm ent of th e  su b jec ts  to  each o f th e  e ig h t 

tre a tm e n ts . V olunteers, according to  previous rese a rch , a re  known to  

possess th o se  c h a ra c te r i s t ic s  o f the  population  in  general [116]. 

Experimental M o rta lity : The lo ss  of respondents from th e  comparison 

groups can a f f e c t  th e  in te rn a l v a l id i ty  of th e  experim ent. To con tro l
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fo r  th e  e f fe c ts  o f  m o rta li ty ,  incom plete d a ta , i f  th ere  had been any, 

would have been dropped from th e  data a n a ly s is .  Subjects were proc­

essed through th e  experiment to  ob tain  equal c e ll  s iz e s .

T estin g : The e f f e c ts  of performing the same task  r e p e t i t iv e ly  may 

impact th e  in te rn a l v a l id i ty  o f  th e  experim ent. To co n tro l fo r  the  

t e s t in g  e f f e c t ,  th e  problem s itu a tio n s  to  which th e  su b jec ts  must re ­

spond varied  in  s ty le ,  form at, and co n ten t. To provide a r e a l i s t i c  

environm ent, however, th e  su b je c t was expected to  " learn" through th e  

feedback how to  respond w ith in  the  p a r t ic u la r  experimental trea tm en t. 

Also, th e  end r e s u l t  i s  what i s  o f im portance, r a th e r  than th e  response 

to  each ind iv idual problem s i tu a t io n .

External v a lid i ty  concerns the  g e n e ra liza tio n  o f  the  experim ental 

r e s u l ts  to  actual co n d itions and s itu a tio n s .  An experim ent has v a lid ­

i ty  on the b as is  of several cond itions a s so c ia ted  with th e  study. 

F i r s t ,  i f  a study has experim ental v a lid i ty ,  i t s  fin d in g s  can. be-ob­

ta in ed  with d i f f e re n t  measures o f the  v a ria b le s  under s tudy . This 

research  uses Only one dependent v a ria b le  but several secondary meas­

ures were a lso  ob tained . The analyses o f the  secondary measures sup­

p o r t the  fin d in g s  of the  a n a ly s is  of the  dependent v a ria b le ;  conse­

q uen tly , the  research  dem onstrates ex ternal v a lid i ty  in  t h i s  regard .

Second, i f  a study has ex te rna l v a lid i ty ,  then the  r e s u l ts  demon­

s tr a te d  fo r  one s e t  of su b jec ts  should be g e n e ra lizab le  to  o th e r  s e ts  

o f  s u b je c ts .  In th is  s tudy , upper d iv is io n  undergraduates were used as 

th e  su b je c ts .  Research [56] in d ic a te s  th a t  s tu d en t su b je c ts  do not 

perform s ig n if ic a n tly  d i f f e re n t  than  in d iv id u a ls  working in in d u stry .

T h ird , i f  a study has ex te rna l v a l id i ty ,  i t s  f in d in g s  should be
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rep ro d u cib le  in  various s e tt in g s -  The opportunity  fo r  ex ternal v a lid ­

i ty  i s  enhanced in th is  area by the v a lid a tio n  of the  problem s i tu a ­

t io n s ,  th e  o r ie n ta t io n  scen a rio s , and th e  response outcomes through a 

modified Turing t e s t .  The Turing t e s t  u t i l iz e d  a panel o f academi­

c ia n s , s tu d e n ts ,  and in d u s tr ia l  managers to  analyze th e  problems fo r 

accura te  rep re se n ta tio n  and com prehensib ility . A d d itiona lly , the  simu­

la t io n  i s  designed to  sim ulate the  r e a l i s t i c  o perations o f a firm  and 

th e  purchasing fu n c tio n . The p i lo t  study was a lso  useful in t h is  area  

in th a t  i t  te s te d  th e  s u b je c t 's  percep tio n s  of the environment and 

determined th a t  th ere  were no major incongruencies between th e  sim ula­

ted  environment and a real environment.

Fourth , and f in a l ly ,  fo r  a study to  have external v a lid i ty ,  the  

s tren g th  and range o f v a riab le s  asso c ia ted  with the  study should ap­

proximate the  stren g th  and range o f v a ria b le s  in o th er  s itu a tio n s  to  

which the s tu d y 's  r e s u l ts  are to  be g en era lized . Within th is  study , 

th e  independent v a ria b le s  cover the  extreme conditions fo r  performance 

measurement system s, type of in te r a c t io n ,  and amount of s tr a te g ic  in ­

form ation . These cond itions a re  considered to  e x is t  w ith in  in d u s tr ia l  

purchasing o rg an iza tio n s . In a d d itio n , th e  dependent v a ria b le  of p ro f­

i t  i s  based upon f in an c ia l inform ation which i s  rep re se n ta tiv e  of th a t  

in  in d u s tr ia l  firm s.

3.9 Data A nalysis

The design of th is  research  i s  a fu l l  f a c to r ia l  design with th re e  

independent v a ria b le s :  nature o f performance measurement system, type 

o f  in te r a c t io n ,  and amount o f s tr a te g ic  in form ation . Each v a ria b le  has 

two le v e l s ,  re s u ltin g  in a 2x2x2 m atrix . A f a c to r ia l  experimental
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design perm its th e  study o f several v a ria b le s  in combination or one a t  

a tim e. Thus, th e  main e f f e c ts  o f  each v a ria b le  may be s tud ied  as well 

as th e  in te r a c t iv e  e f f e c ts  o f th e  v a r ia b le s  in  combination. This type 

of design is  considered  im portan t fo r  t h i s  re se a rch , because i t  i s  

believed  th a t  th e  in te ra c t io n  e f f e c ts  can provide ad d itio n a l in s ig h t  to  

the problem.

The dependent v a r ia b le ,  p r o f i t ,  ob tained  from th e  sim ulation  runs 

w ill be analyzed using u n iv a r ia te  a n a ly s is  o f  v a rian ce . The u n iv a r ia te  

F t e s t s  a re  very powerful fo r  th e  d e te c tio n  of main and in te ra c t io n  

e f f e c ts .  An assumption req u ired  fo r  th e  use o f  u n iv a r ia te  a n a ly s is  o f 

variance i s  t h a t  the  o bserva tions of the  dependent v a riab le  a re  inde­

pendent. In t h is  experim ent, each observation  w ith in  each c e ll  i s  

independent because each i s  from a se p a ra te  ind iv idua l and sep ara te  

sim ulation  run.

The u n iv a r ia te  F t e s t  d e te c ts  s ig n i f ic a n t  d iffe ren ces  between the  

trea tm en t means. In o th e r  words, th e  t e s t  r e je c ts  o r  accep ts th e  null 

hypothesis of equal trea tm en t means a t  a p a r t ic u la r  s ig n if ic a n c e  le v e l .  

The choice of a s ig n if ic a n c e  leve l fo r  r e je c t io n  of th e  null hypothesis 

i s  a m atte r  o f  judgment by th e  re se a rc h e r .  The s ig n if ic a n c e  level 

serves to  con tro l the  Type 1 e r r o r ,  where th e  Type 1 e rro r  i s  the  prob­

a b i l i ty  o f  r e je c t in g  th e  null hypothesis when i t  i s  t ru e .  Some areas 

o f research  use very high s ig n if ic a n c e  le v e ls  fo r control o f  Type 1 

e r ro r s .  For example, some p h y s ic is ts  use a p ro b a b il ity  of .0000001 as 

a s ig n if ic a n c e  lev e l fo r  r e je c t io n .  On th e  o th er hand, s im ila r  method­

o log ies  to  th a t  employed in  t h is  d is s e r ta t io n  have used lev e ls  o f  .10 

to  .15 fo r  weak s ig n if ic a n c e  and from .01 to  .05 f o r  strong  s ig n i f i ­
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cance [25 ,113,118,119].

For t h i s  resea rch , a .05 s ig n if ic a n c e  lev e l i s  used fo r r e je c tio n  

o f th e  nu ll h y po thesis . A .10 s ig n if ic a n c e  lev e l appears to  be too 

l i b e r a l ,  in cu rr in g  a higher r isk  o f Type 1 e r r o r .  On th e  o ther hand, a 

.01 lev e l seems much too conserva tive  fo r  such exp lo ra to ry  work as th is  

rese a rch .

3.10 Summary

This c h ap te r  has described th e  research  methodology, including  a 

d iscu ssio n  o f th e  research  s tra te g y , the  resea rch  q u estio n s , th e  exper­

imental v a r ia b le s ,  the  experimental design , and the  experiment proce­

d u res . A d d itio n a lly , the p i lo t  study r e s u l ts  and th e  planned data  

a n a ly s is  were d iscussed .

A lab o ra to ry  sim ulation  experim ent was conducted to  in v e s tig a te  

th e  impact o f  purchasing ac tio n s  on th e  performance of th e  firm . Three 

independent v a ria b le s  were employed in th e  experim ent: natu re  of th e

performance measurement system, type of in te r a c t io n ,  and amount o f  

s t r a te g ic  in fo rm ation .

The performance measurement system re f e r s  to  the  manner in  which

management m otivates and measures purchasing  performance. This r e ­

search  employs two types of performance measurement system s: an e f f i ­

c ie n c y -o rie n te d  system and an e ffe c tiv e n e ss -o rie n te d  system. An e f f i ­

c ie n c y -o rie n te d  performance measurement system focuses on minimizing 

c o s ts  and maximizing 'departmental o p e ra tin g  e ff ic ie n c y  w hile an e f fe c ­

t iv e n e s s -o r ie n te d  system focuses on th e  a b i l i ty  o f  the  purchasing func­

t io n  to  c o n tr ib u te  to  the  a tta inm ent o f th e  f irm 's  goals and objec­

t iv e s .
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This resea rch  in v e s t ig a te s  two types of in te ra c t io n :  op tional and

req u ired . Optional in te ra c t io n  p o rtray s  an environment in which the 

purchasing fu n ctio n  p a r t ic ip a te s  in  few nonpurchasing d ec is io n s, does 

not reg u la r ly  i n te r a c t  w ith the o th er in te rn a l  fu n c tio n s, and does not 

c o n tr ib u te  to  the  f irm 's  planning p ro cesses . Required in te ra c t io n  

p o rtray s  an environm ent in  which purchasing i s  an ac tiv e  p a r t ic ip a n t  in 

nonpurchasing d e c is io n s , reg u la rly  in te r a c t s  w ith the o th er in te rn a l  

fu n c tio n s , and c o n s is te n tly  p a r t ic ip a te s  in the  f irm 's  planning proc­

e s se s .

The research  examines two lev e ls  o f  s tr a te g ic  inform ation: low

and h igh . S tra te g ic  inform ation r e f e r s  to th a t  inform ation which is  

he lp fu l in  developing long-term  p lan s . In t h i s  research , s tr a te g ic  

inform ation  includes inform ation regard ing  the natu re  and c h a ra c te r is ­

t i c s  o f  th e  end custom er, th e  goals and o b jec tiv e s  of the firm , th e  

fu tu re  expected market c o n d itio n s , the  long-term  p ro jec ted  demand, and 

the fu tu re  expected m ateria l needs.

The resea rch  employs a f u l l - f a c to r ia l  experimental design, r e ­

s u lt in g  in  e ig h t  (2x2x2) experimental tre a tm e n ts . The dependent v a r ia ­

b le  f o r  th e  resea rch  i s  the  f irm 's  p r o f i t  ob tained a t  the end o f  a 

s im ulated  tim e horizon .

One hundred twenty upper d iv is io n  undergraduates were randomly 

assigned  to  th e  experim ental tre a tm e n ts , re s u l tin g  in 15 su b jec ts  per 

c e l l .  The s u b je c t ,  perform ing the  ro le  o f a purchasing manager, was 

requested  to  s e le c t  a response to  a s e r ie s  o f  purchasing problems. 

Feedback on th e  s u b je c t 's  performance was provided to  the  su b jec t a f t e r  

each problem s i tu a t io n .  The s u b je c t 's  response to  each problem s i tu a ­
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t io n  i s  captured via  a computer sim ulation  model.

The computer sim ulation  model s im ulates th e  op era tio n s  of an as­

sembly firm  and the  f irm 's  in te r fa c e  w ith both th e  supply and sa le s  

m arket. The purchasing problems w ith the  re sp e c tiv e  responses are 

incorporated  in to  th e  model. The sim ulation  model o p e ra tio n a liz e s  the 

purchasing problems and cap tu res the  impact of the  s u b je c t 's  response 

on the p r o f i t  performance o f th e  firm .

A p i lo t  study was conducted p r io r  to  th e  main experim ent. The 

r e s u l ts  of th e  p i lo t  study provided guidance in  developing and re f in in g  

the  main experim ent.

The da ta  c o lle c te d  from the  main experiment i s  presen ted  and ana­

lyzed in  Chapter 4.
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4.0  EXPERIMENTAL RESULTS 

This chap ter p resen ts the  r e s u l ts  o f the  lab o ra to ry  sim ulation  

experim ent th a t  was described in Chapter 3. All computations a re  based 

on a c e ll  s ize  o f f i f te e n  (N=120). The chapter begins w ith a b r ie f  

review of the main experiment. I t  follow s with a p rese n ta tio n  of the 

experimental r e s u l ts  and data ana lyses; i t  concludes with a summary o f 

the  r e s u l ts .

4 .1  Main Experiment: D escription

This research  examines four general issu e s : 1) the  r e la t iv e  oper­

a tin g  performance of two performance measurement system s, 2) the  r e l a ­

t iv e  op era tin g  performance o f two types o f in te r a c t io n ,  3) the  r e la t iv e  

o p era tin g  performance of two le v e ls  o f s tr a te g ic  in fo rm ation , and 4) 

the  p o ss ib le  combination of th ese  elements in to  a purchasing environ­

ment which performs s ig n if ic a n tly  "b e tte r"  than the o th er com binations. 

A d d itio n a lly , the  resea rch , by combining th e  elements of in te r a c t io n  

and s tr a te g ic  in fo rm ation , examines the  performance of an in te g ra te d  

purchasing function  versus a no n -in teg ra ted  fu n ctio n .

Performance i s  measured using one p rin c ip a l c r i t e r io n ,  p r o f i t .  

A d d itio n a lly , th e  components of p r o f i t  a re  examined. These components 

are  im portant in  th a t  they provide in s ig h t  in to  th e  nature  of the  

tre a tm e n t 's  impact on p r o f i t .  The p r o f i t  components which a re  d is ­

cussed include : demand, s a le s ,  m ateria l c o s ts ,  lab o r c o s ts ,  inventory

ca rry in g  c o s ts ,  and to ta l  purchasing c o s ts .
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The main experim ent was conducted using a fu l l  fa c to r ia l  design 

(two lev e ls  each of performance measurement system , in te r a c t io n ,  and 

s tr a te g ic  info rm ation) with e ig h t  c e l l s .  Each o f th e  c e l l s  con tains 

f i f te e n  o b se rv a tio n s , r e s u l t in g  in  a to ta l  o f 120 observations fo r the  

experim ent.

An observation  c o n s is ts  o f  the  sim ulation  o f one year of opera­

t io n .  During the y e a r ,  fo u rteen  purchasing problems occur, to  which 

the  su b je c ts  s e le c t  an a p p ro p ria te  so lu t io n . These so lu tio n s  impact 

various elem ents o f  th e  model. The sim ulation  cap tu res  the  impact of 

each so lu tio n  and determ ines the aggregate impact on th e  dependent 

v a r ia b le ,  p r o f i t .  Each observa tion  i s  from a sep ara te  su b jec t and a 

se p ara te  sim u la tio n . The problems, problem responses, and the impacts 

of th e  v arious so lu tio n s  are r e p re s e n ta tiv e  of ac tua l purchasing prob­

lems.

4 .2  Main Experiment: Results and Data Analyses

The r e s u l ts  and analyses o f the  data  from the experiment are  p re­

sented  in term s o f th e  primary c r i t e r io n ,  p r o f i t ,  and th e  various com­

ponents o f  p r o f i t .

4 .2 .1  P ro f i t

The prim ary performance measure is  th e  f irm 's  p r o f i t  (befo re  tax ­

es) a t  th e  end of a s e r ie s  o f purchasing s itu a tio n s  occurring  over a 

sim ulated  y ea r of o p e ra tio n s . P r o f i t  i s  o ften  used to  measure o verall 

company perform ance, and i t  i s  th e  s in g le  most common measure used in  

d is tin g u ish in g  between th e  performance o f d i f f e re n t  o rg an iza tio n s . In 

a d d itio n , th e  lev e l o f  t h i s  v a ria b le  i s  impacted by purchasing d ec i­

sions made w ith in  th e  o rg an iz a tio n . These reasons combine to  support
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th e  use of t h i s  performance measure fo r  th e  resea rch .

P r o f i t ,  the  d iffe re n c e  between th e  f irm 's  income and expenses, i s  

c a lc u la te d  in  accordance with standard  accounting p r in c ip le s ,  as i l l u s ­

t ra te d  in  Table 4 .1  presen ted  below. Only th o se  co sts  which vary among 

the trea tm en ts  a re  used in the  c a lc u la t io n .

TABLE 4.1

PROFIT CALCULATION

Total Revenue 19,168,000
Less M aterial Costs 12,473,576

Labor Costs 4,122,980
Inv Carry Costs 5,365

Cost of Goods Manufac 16,601,92?
Plus Purch Costs 15,100

Cost o f  Goods Sold 16,617,022

Net P r o f i t  Before Taxes 2,550,978

As in d ic a te d  in Table 4 .1 , p r o f i t  i s  impacted by the fo llow ing

elem ents: 1) u n it  s a le s ,  2) m ateria l c o s ts ,  3) to ta l  lab o r c o s ts ,  4)

to ta l  inven to ry  ca rry in g  c o s ts ,  and 5) to ta l  purchasing c o s ts .  These 

elem ents a re  examined in  Section 4 .2 .2 .

Table 4 .2  p resen ts  the  experim ental r e s u l ts  in term s of p r o f i t .  

The ta b le  in d ic a te s  th e  mean p r o f i t  f o r  each o f  th e  main e f f e c ts .  The 

r e s u l ts  a re  g rap h ic a lly  depicted  in Figure 4 .1 . Bar graphs a re  used 

throughout t h i s  ch ap ter because they p resen t th e  necessary  inform ation  

while a lso  p rovid ing  a v isual rep re se n ta tio n .

I t  i s  obvious th a t  th e  amount of p r o f i t  ob tained  by th e  firm  i s  

impacted by the type o f performance measurement system, type o f  i n t e r ­

a c tio n , and amount of s tr a te g ic  in fo rm ation . Treatments of e f f e c t iv e ­

n ess, req u ired  in te ra c t io n ,  o r high s tr a te g ic  inform ation ob tain  h igher 

mean p r o f i t  than do th e i r  c o u n te rp a rts  of e ff ic ie n c y , op tio n a l i n te r -

R eprodu ced  with p erm ission  of the copyright ow ner. Further reproduction prohibited without perm ission .



www.manaraa.com

TABLE 4 .2 110
MEAN PROFIT

Main E ffec t

E ffe c tiv e  PMS 
E f f ic ie n t  PMS

Required In te r  
O ptional In te r

High S tra t  Info 
Low S tra t  Info

Grand Mean

* S ig n ific a n t a t  the  .05 level

FIGURE 4.1 

MEAN PROFIT

PROFIT

I=EFFIC OrOPTION INTER L=L0W INFO 
E=EFFEC R=RQD INTER H=STRAT INFO

Mean Annual P ro fit

52,521,770*
2,444,016

2,518,563*
2,447,223

2,525,966*
2,439,820

2,482,893
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a c tio n , o r  low s tr a te g ic  in fo rm ation .

An e ffe c tiv e n e ss  performance measurement system has a systems 

p e rsp e c tiv e  in  which the  good o f the  e n ti r e  firm  i s  prim ary; an e f f i ­

c ien cy  system , on the o th er hand, has a more narrow, departm entalized 

p e rsp e c tiv e  in  which the b e n e f i t  of th e  firm  is  im portant but i s  con­

sid e red  more in d ir e c t ly .  In stead , th e  performance o f th e  purchasing 

fu n ctio n  i s  the  primary focus o f  an e ff ic ie n c y  performance measurement 

system . Considering the  lower p r o f i t  ob tained  by th e  e ff ic ie n c y  t r e a t ­

m ents, i t  i s  conjectured  th a t  perhaps those ac tio n s  which tend to  im­

prove the  performance of th e  purchasing function  do no t always improve 

th e  performance of th e  firm .

A purchasing o rg an iza tio n  which in te r a c t s  on a re q u ired , reg u la r  

b a s is  with the  o th e r  in te rn a l  functions and top management ob tains  a 

broad awareness of the  a c t i v i t i e s  occurring  w ith in  the  firm , thus pos­

se ss in g  more inform ation with which to  make purchasing d e c is io n s . An 

o rg an iz a tio n  which seldom in te r a c t s  with th e  o th er in te rn a l  functions 

and top management i s  unaware of th e  a c t i v i t i e s  occurring  w ith in  the  

firm  and must make i t s  d ec is io n s  in ignorance of th ese  o th er in te rn a l 

fu n c tio n s . I t  is  con jec tu red  th a t  th e  a d d itio n a l inform ation  obtained 

through in te ra c t io n  i s  useful because those trea tm en ts  with requ ired  

in te r a c t io n  obtain h igher mean p r o f i t  f o r  th e  firm  than do those t r e a t ­

ments with optional in te r a c t io n .

A purchasing o rg an iza tio n  which o b tain s  inform ation  about the 

ex te rn a l environment or th e  long-term  plans of th e  firm  i s  ab le  to  

r e a l i s t i c a l l y  plan fo r  fu tu re  supply or take advantage of c u rre n t  mar­

k e t  co n d itio n s . Conversely, an o rg an iza tio n  which does not possess
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th is  environmental or company inform ation may no t be ab le  to  take ad­

vantage of c u rre n t market cond itions or e f f e c tiv e ly  plan fo r  fu tu re  

supply. The data suggests th a t  th e  a d d itio n a l environmental and plan­

ning inform ation is  useful because those trea tm en ts  with a high amount 

of s tr a te g ic  inform ation ob tain  h igher mean p r o f i t  fo r  th e  firm  than do 

those trea tm en ts  w ith a low amount of s tr a te g ic  in form ation .

I f  one considers the  mean p r o f i t  data fo r  a l l  trea tm en ts (Appendix 

B), ano ther observation  a r is e s  regard ing  those purchasing treatm ents 

with both in te ra c t io n  and s tr a te g ic  inform ation . Within the  treatm ents 

of e ffe c tiv e n e ss  o r e ff ic ie n c y , i t  can be noted th a t  those treatm ents 

with both requ ired  in te ra c t io n  and high s tr a te g ic  inform ation provide 

h igher mean p r o f i t  fo r  the  firm  than do those treatm en ts with only 

requ ired  in te ra c tio n  o r high s tr a te g ic  inform ation .

The an a ly sis  o f variance (ANOVA) d isplayed in Table 4 .3 supports 

th e  general observations presented  above. The an a ly s is  in d ic a te s  th a t  

th ere  i s  high s ig n if ic a n c e  of a l l  th re e  main e f f e c ts :  performance

measurement system, in te r a c t io n ,  and s tr a te g ic  in form ation . This level 

o f s ig n ific a n c e  i s  su rp r is in g  considering  th a t  the  da ta  was obtained 

from human su b je c ts . One in te ra c tio n  e f f e c t ,  in te ra c t io n  and s tr a te g ic  

in fo rm ation , i s  s ig n if ic a n t  a t  the  .043 le v e l .

4 .2 .2  Components o f  P ro f i t

The a n a ly sis  of the  p r o f i t  c r i t e r io n  in d ic a te s  t h a t  the  independ­

en t v a ria b le s  provide s ig n if ic a n tly  d i f f e r e n t  p r o f i t  le v e ls  fo r  the  

f irm . However, i t  i s  a lso  useful to understand why th e  p r o f i t  lev e ls  

a re  d i f f e r e n t .  To examine th e  natu re  of the  p r o f i t  d iffe re n c e s  the  

components of p r o f i t  are  analyzed. These components include : demand,
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TABLE 4 .3

ANALYSIS OF VARIANCE FOR PROFIT

SUM OF MEAN SIGNIF
SOURCE OF VARIATION SQUARES DF SQUARE F OF F

MAIN EFFECTS 556686.684 3 185562.228 37.432 0.000
EFFEC 181366.959 1 181366.959 36.586 0.000
INTER 222634.861 1 222634.861 44.910 0.000
INFO 152684.864 1 152684.864 30.800 0.000

2-WAY INTERACTIONS 21598.544 3 7199.515 1.452 0.231
EFFEC INTER 302.184 1 302.184 0.061 0.805
EFFEC INFO 427.194 1 427.194 0.086 0.770
INTER INFO 20869.166 1 20869.166 4.210 0.043

3-WAY INTERACTIONS 166.197 1 166.197 0.034 0.855
EFFEC INTER INFO 166.197 1 166.197 0.034 0.855

EXPLAINED 578451.425 7 82635.918 16.669 0.000

RESIDUAL 555219.013 112 4957.313

TOTAL 1133670.438 119 9526.642
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s a le s ,  m ateria l c o s t,  labor c o s ts ,  inventory  carry ing  c o s ts ,  and to ta l  

purchasing c o s ts .

4 .2 .2 .1  Demand

The f ir m 's  o v e ra ll demand fo r  a product in d ic a te s  th e  amount of 

p o te n tia l  s a le s  fo r  the  firm . Consequently, customer demand has an

impact on th e  f irm 's  to ta l  revenue and p r o f i t .

The s im ula tion  model allow s demand to  vary uniformly over a range 

from 70 u n its  to  130 u n its  per p e rio d , w ith a mean o f approxim ately 100 

u n its  per p e rio d . The nominal demand (w ithout th e  impact o f  purchasing  

d ec is io n s) i s  1198 u n its  per y e a r .  However, th e  purchasing d ec is io n s  

allow  the demand fo r  th e  p roduct to  in crease  as much as f iv e  p e rc e n t 

over the  p e r io d 's  expected demand or decrease as much as fou r p e rcen t 

le s s  than th e  p e r io d 's  expected demand.

The amount o f product demand is  impacted by th e  q u a li ty  o f p u r­

chased m a te r ia ls ,  r e l i a b i l i t y  o f purchased m a te ria ls ,  customer accep­

tance of th e  purchased m a te r ia ls ,  perceived  e th ic a l i ty  o f  purchasing  

d e c is io n s , and th e  customer s e rv ic e  le v e l .

Table 4 .4  p re se n ts  th e  mean demands obtained  from the  s im u la tio n . 

The means a re  g rap h ic a lly  d isp lay ed  in F igure 4 .2 . G raph ica lly , th e  

mean demand appears to  be very s im ila r  fo r  a l l  trea tm en ts ; however, 

because o f small w ith in -c e ll  v a ria n c e , th e  an a ly sis  o f varian ce  in d i ­

ca te s  s ig n if ic a n t  main e f f e c ts  f o r  a ll  th re e  fa c to rs .

In term s o f th e  performance measurement system, in d iv id u a ls  in  the  

e ffe c tiv e n e ss  tre a tm e n ts , th o se  with a broad, f irm -o rie n ted  p ersp ec­

t iv e ,  c o n s is te n tly  so lv e  purchasing  problems in a manner which c re a te s  

h igher product demand. Conversely, in d iv id u a ls  in  th e  e ff ic ie n c y
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TABLE 4.4

MEAN DEMAND

Main E ffec t

E ffe c tiv e  PMS 
E f f ic ie n t  PMS

Required In te r  
Optional In te r

High S tra t  Info 
Low S tra t  Info

Grand Mean

♦ S ig n if ican t a t th e  .05 level

Mean Annual Demand

1220* un its  
1185

1220*
1185

1210*
1195

FIGURE 4.2 

MEAN DEMAND

m m fln  bsistei n j w w

I=EFFIC QrOPTION INTER L=L0H INFO 
E=EFFEC R=RQD INTER H=STRAT INFO
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t re a tm e n ts ,  those w ith a narrow, cost-based  p e rsp e c tiv e , c o n s is te n tly  

so lve  purchasing  problems in a manner which c re a te s  lower demand (F 

s t a t i s t i c ,  alpha = .000).

With regard  to  in te r a c t io n ,  in d iv id u a ls  who re g u la rly  in te r a c t  

w ith th e  o th er in te rn a l fu n c tio n s  c o n s is te n tly  make purchasing d e c i­

s io n s  which c re a te  h igher product demand. Those in d iv id u a ls  who do not 

reg u la r ly  i n te r a c t  with the  o th e r  in te rn a l functions c o n s is te n tly  make 

purchasing  d ec is io n s  which c re a te  lower demand (F s t a t i s t i c ,  alpha = 

. 000).

In term s of the  th ird  main e f f e c t ,  s tr a te g ic  in fo rm ation , the  

AN0VA in d ic a te s  t h a t  in d iv id u a ls  with inform ation about th e  external 

environm ent and the  long-range plans o f  the  firm  (high s tr a te g ic  in fo r ­

m ation) make purchasing d ec is io n s  which in crease  demand. Conversely, 

in d iv id u a ls  w ithout th is  inform ation (low s tr a te g ic  inform ation) tend 

•to  make purchasing dec is io n s  which decrease demand (F s t a t i s t i c ,  alpha 

= .017).

These r e s u l ts  in d ic a te  th a t  in d iv id u a ls  in  e ffe c tiv e n e ss  t r e a t ­

m ents, trea tm en ts  w ith requ ired  in te ra c t io n ,  and trea tm en ts with high 

s t r a te g ic  in fo rm ation  tend to make dec is io n s  which make th e  customer 

more s a t i s f i e d  with th e  product and/or th e  company.

No in te r a c t io n  e f fe c ts  a re  s ig n if ic a n t  a t  th e  .05 le v e l ;  the in ­

te r a c t io n  o f  in te ra c t io n  and inform ation i s  s ig n if ic a n t  a t  the  .084 

1 e v e ! .

4 .2 .2 .2  S a les

The f irm 's  demand in d ic a te s  th e  f irm 's  p o ten tia l s a le s .  I f  demand 

i s  not met because o f backorders, s a le s  a re  lower than demand.
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The amount o f p r o f i t  ob tained  by the firm  i s  impacted by th e  

f irm 's  u n i t  s a le s .  I f  s a le s  in crease  more than expenses, th e  firm  

experiences a higher p r o f i t ;  whereas i f  sa le s  decrease, the  firm  expe­

rie n c e s  a lower p r o f i t  (unless c o s ts  decrease by a g rea te r  amount).

The f irm 's  s a le s  are a ffe c te d  by the  a b i l i ty  of th e  firm  to gener­

a te  demand and meet th a t  demand. T herefore , sa le s  a re  impacted by th e  

p o ten tia l s a le s  (demand), a v a i la b i l i ty  o f q u a lity  m a te r ia ls ,  and the 

a v a i la b i l i ty  o f lab o r.

Table 4.5 p resen ts  th e  mean sa le s  obtained from the  sim u la tio n . 

Figure 4.3 g rap h ica lly  p resen ts th e  da ta .

The an a ly s is  o f variance in d ic a te s  r e s u l ts  s im ila r  to those fo r  

demand in th a t  treatm en ts with an e ffe c tiv e n e ss  performance measurement 

system, req u ired  in te r a c t io n ,  o r  high s tr a te g ic  inform ation provide 

higher mean sa le s  than trea tm en ts o f e ff ic ie n c y , optional in te r a c t io n ,  

o r low s tr a te g ic  in form ation . This r e s u l t  in d ica te s  th a t  not only do 

in d iv id u a ls  with an e ffe c tiv e n e ss  performance system, requ ired  in te r ­

a c tio n , or high s tr a te g ic  inform ation c re a te  more demand fo r th e  firm , 

they  a re  a lso  ab le  to  cap tu re  th a t  demand.

4 .2 .2 .3  M aterial Costs

The c o s t  of purchased m a te ria ls  a lso  impacts the  p r o f i t  obtained 

by the  firm . Lower m ateria l c o s ts  in crease  the  f irm 's  p r o f i t  (given 

a l l  e ls e  remains the same), w hile h igher m aterial c o s ts  reduce th e  

p r o f i t  experienced by th e  firm  (given a l l  e ls e  remains th e  same).

In t h is  resea rch , m ateria l c o s ts  a re  b es t reported  as the  m ateria l 

c o s t per u n i t .  I f  to ta l  m ateria l c o s ts  are used, those trea tm en ts  

which in crease  t h e i r  u n it  s a le s  a re  a t  a disadvantage s ince  th e  to ta l
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TABLE 4.5

MEAN SALES

E ffe c t iv e  PMS
E f f ic ie n t  PMS

Required In te r  
Optional In te r

High S tra t  Info 
Low S tra t  Info

Grand Mean

* S ig n if ican t a t  the  .05 level

Mean Annual Sales

1214* u n its  
1179

1213*
1180

1207*
1187

FIGURE 4.3 
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m ateria l co s ts  in crease  as more u n its  a re  produced. The m ate ria l c o s t 

per u n it  i s  reduced by purchasing m a te ria ls  a t  a lower p r ic e .  A lower 

p r ic e  may be obtained  by purchasing  lower q u a li ty  item s, purchasing  in  

la rg e r  q u a n ti t ie s ,  o r minimizing se rv ic e  c o n s id e ra tio n s. M aterial co s t 

per u n i t  g en e ra lly  in creases  i f  one purchases higher q u a li ty  p a r t s ,  

purchases in  small q u a n ti t ie s ,  o r t r i e s  to  o b tain  h igher le v e ls  o f  

se rv ic e  o r product r e l i a b i l i t y .

Table 4 .6  p resen ts  th e  r e s u l ts  of the  sim ulation  in term s o f  th e  

mean m ate ria l c o s t per u n it.  The means are  g rap h ica lly  d isp lay ed  in  

Figure 4 .4 .

As in d ic a te d  by the  d a ta , th e  mean m ateria l co st per u n i t  i s  high­

e r  fo r  th o se  trea tm en ts  with an e ffe c tiv e n e ss  performance measurement 

system than  fo r those trea tm en ts  with an e ff ic ie n c y  performance meas­

urement system . The ANOYA supports  t h i s  general o b serv a tio n , in d ic a t ­

ing a s ig n if ic a n c e  o f  .011. This r e s u l t  i s  no t su rp r is in g  s in c e  one o f  

th e  o b je c tiv e s  o f  an e ff ic ie n c y  performance measurement system i s  to  

minimize th e  co s t o f  purchased m a te r ia ls .  However, in  r e c a l l in g  the 

p r o f i t  r e s u l t s ,  i t  i s  in te r e s t in g  to  note th a t  e f f ic ie n c y  tre a tm e n ts , 

w hile o b ta in in g  s ig n if ic a n tly  lower m ateria l c o s ts ,  a lso  o b tain  a s ig ­

n i f ic a n t ly  lower p r o f i t  fo r  th e  firm  than do th e  e ffe c tiv e n e ss  t r e a t ­

ments.

No o th e r  main o r in te r a c t io n  e f f e c ts  a re  s ig n if ic a n t  w ith regard  

to  m ateria l co st per u n it .

4 .2 .2 .4  Labor Costs

Every production  o r assembly o p e ra tio n  in cu rs  labor c o s ts  in  pro­

ducing i t s  p roducts. These lab o r  c o s ts  vary in v erse ly  w ith the  p r o f i t
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TABLE 4.6

MEAN MATERIAL COST PER UNIT

E ffe c t iv e  PMS
E ff ic ie n t  PMS

Required In te r  
O ptional In te r

High S tra t  Info 
Low S tra t  Info

Grand Mean

♦ S ig n ifican t a t the  .05 level

Mean M aterial Cost/U nit

$10432*
10397

10424
10406

10421
10409

FIGURE 4.4 

MEAN MATERIAL COST PER UNIT
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ob tained  by th e  firm .

The purchasing function  impacts labor c o s ts  through the  provision  

o f  the purchased m a te r ia ls .  I f  m a te ria ls  a re  not a v a ila b le  when needed 

o r  a re  of inadequate q u a li ty ,  lab o r co sts  may in crease  because o f over­

tim e req u ired  to  make-up fo r  l o s t  production or to  perform rework be­

cause o f  q u a li ty  problems. A d d itio n a lly , i f  m ate ria ls  a re  not a v a ila ­

b le  when needed and o th er products cannot be rescheduled, id le  time may 

occur.

The mean overtim e hours obtained from th e  sim ulation are  provided 

in  Table 4 .7 . These r e s u l ts  a re  g rap h ica lly  depicted in  Figure 4 .5 .

Although p a r t ic u la r  trea tm en ts incur a g rea te r  number of mean 

overtim e hours, as i l l u s t r a te d  in Figure 4 .5 , the  ANOVA in d ic a te s  no 

s ig n i f ic a n t  main o r in te ra c t io n  e ff e c ts  a t  th e  .05 le v e l .  The main 

e f f e c t  of in te ra c tio n  is  s ig n i f ic a n t  a t  the .092 le v e l .

The mean overtime hours among the trea tm en ts , although appearing 

to  be r e la t iv e ly  d i f f e r e n t ,  a re  not s ig n if ic a n tly  d i f f e re n t  because 

th e re  i s  a high amount of w ith in -c e ll  v ariance on th is  measure. For 

example, in  the  trea tm en ts  w ith an e ff ic ie n c y  performance measurement 

system, op tiona l in te r a c t io n ,  and low s tr a te g ic  inform ation the  mean 

overtim e hours ranged from 1,729 hours to  13,418 hours. This high 

w ith in -c e ll  variance  decreases the  p o s s ib i l i ty  o f o b ta in in g s ig n if ic a n t  

d iffe re n c e s  between the  tre a tm e n ts . Those p r o f i t  components which have 

been p rev io u sly  d iscussed  (see  Tables 4 .4 , 4 .5 , and 4 .6 ) ,  although

appearing  to  e x h ib it  r e la t iv e ly  small d iffe re n c e s  between th e  t r e a t ­

m ents, possess s ig n if ic a n t  trea tm en t d iffe re n c e s  because the  w ith in - 

c e l l  varian ce  i s  much sm a lle r .
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MEAN OVERTIME HOURS

Main E ffec t Mean Annual

E ffe c t iv e  PMS 9011
E f f ic ie n t  PMS 8227

Required In te r 9091
Optional In te r 8147

High S tra t  Info 8432
Low S tra t  Info 8805

Grand Mean 8619

* S ig n if ican t a t the  .05 level

FIGURE 4.5 
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The lack o f  s ig n ific a n c e  with regard to  overtim e hours i s  impor­

ta n t  because i t  rev ea ls  th a t  those trea tm en ts  which experience a h igher 

amount o f demand (and sa le s )  manage to  produce th ese  ad d itio n al u n its  

w ithout s ig n i f ic a n tly  more overtim e.

Id le  tim e occurs when th e  requ ired  amount o f lab o r hours i s  le s s

than the  a v a ila b le  amount of s t r a ig h t  time lab o r hours. As such, no

ad d itio n a l c o s t i s  assessed fo r id le  tim e; the  c o s t i s  simply the  

s tr a ig h t  tim e c o s t o f lab o r. Although id le  tim e does not in crease

overa ll lab o r c o s ts ,  i t  may provide some in s ig h t  in to  the  e ff ic ie n c y  o r 

p ro d u c tiv ity  o f th e  o rg an iza tio n .

The amount o f id le  time i s  a ffe c te d  by the purchasing function

through l a t e  d e liv e ry  of m a te ria ls , poor component q u a li ty , decreased 

demand, or decreased required  production time per u n i t .

Table 4 .8  d isp lay s  the mean amounts of id le  time from the sim ula­

t io n .  The r e s u l ts  a re  g rap h ica lly  portrayed  in  Figure 4 .6 .

The d a ta  suggests two ra th e r  in te r e s t in g  o b serv a tio n s: 1) Those

trea tm en ts  w ith high s tr a te g ic  inform ation c o n s is te n tly  incur g rea te r  

amounts o f  id le  time than do those trea tm en ts  with low s tr a te g ic  in fo r ­

mation (F s t a t i s t i c ,  alpha = .004); 2) Those trea tm en ts  with required  

in te r a c t io n  c o n s is te n tly  incur g re a te r  amounts of id le  time than do 

those trea tm en ts  w ith optional in te ra c t io n  (F s t a t i s t i c ,  alpha = .028).

In examining th e  p o ssib le  reasons fo r  ad d itio n a l id le  time w ith in  

th e  trea tm en ts  o f high s tr a te g ic  inform ation as opposed to  those with 

low s t r a te g ic  in fo rm ation , one f i r s t  no tes th a t  th e  a d d itio n a l id le  

time i s  most l ik e ly  no t caused by decreased demand because, as in d ic a t­

ed by the demand d a ta , those trea tm en ts with high s tr a te g ic  inform ation
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TABLE 4 .8

MEAN IDLE TIME HOURS

Mean Annual Id le  Time

7252 hours 
6611

E ffe c t iv e  PMS
E ff ic ie n t  PMS

Required In te r  
Optional In te r

High S tra t  Info 
Low S tra t  Info

Grand Mean

*S ig n ifican t a t  th e  .05 level

7360*
6504

7495*
6369

FIGURE 4.6 
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produce s ig n if ic a n tly  more demand than those treatm en ts w ith low s t r a ­

te g ic  in form ation .

A d d itio n a lly , th e  increased  id le  time i s  probably not caused by 

la t e  d e liv e ry  o f m ate ria ls  or poor component q u a lity  because these 

occurrences would cause ad d itio n al backorders, and treatm en ts with high 

s tr a te g ic  inform ation produce s ig n if ic a n tly  fewer backorders than 

trea tm en ts  w ith low s tr a te g ic  inform ation  ( th i s  data  i s  y e t  to  be p re­

sen ted ).

Another p o ssib le  reason fo r  th e  ad d itio n a l id le  tim e i s  an in ­

c rease  in  lab o r p ro d u c tiv ity . I t  i s  conjectured  th a t  trea tm en ts with 

high s tr a te g ic  inform ation , as opposed to  those with low s tr a te g ic  

in fo rm atio n , a re  b e t te r  ab le to  make d ec isions which decrease th e  r e ­

quired  production tim e per u n i t .  This reduction  in  requ ired  production 

time decreases the  number of req u ired  lab o r hours, c re a tin g  a d d itio n a l 

id le  tim e.

The r a t io n a le  employed in examining the add itio n al id le  tim e in  

trea tm en ts  o f requ ired  in te r a c t io n ,  as opposed to  those w ith optional 

in te r a c t io n ,  i s  s im ila r  to  the  above d iscu ssio n . Again, lower demand 

i s  probably not the  reason fo r the  a d d itio n a l id le  time because t r e a t ­

ments with requ ired  in te ra c tio n  produce s ig n if ic a n tly  more demand than 

th o se  with optional in te r a c t io n .  Late m ateria l d e livery  and poor com­

ponent q u a li ty  are  again probably not th e  a p p ro p ria te  explanation  be­

cause th e  backorders fo r  trea tm en ts  with req u ired  in te ra c t io n  and op­

tio n a l  in te ra c t io n  a re  e s s e n t ia l ly  eq u iv a len t. Decreased production 

tim e per u n i t  i s  hypothesized .to be th e  exp lanation  fo r  th e  ad d itio n a l 

id le  tim e experienced by th e  trea tm en ts  with req u ired  in te ra c t io n  as
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opposed to  those with optional in te r a c t io n .

The ANOVA in d ic a te s  no ad d itio n al e ff e c ts  which a re  s ig n if ic a n t  a t  

the  .05 le v e l ;  the  main e f f e c t  o f  performance measurement system i s  

s ig n if ic a n t  a t  th e  .098 le v e l .

4 .2 .2 .5  Inventory Carrying Costs

Inventory  carry in g  co s ts  r e f l e c t  the  co st which the  firm  incurs by 

carry ing ' inventory  throughout th e  sim ulated time horizon. Purchasing 

d ec is io n s  a f f e c t  the  inventory carry in g  co sts  through th e  p r ic e  which 

i t  pays fo r  m a te ria ls  and the  q u an tity  o f items ordered a t  a p o in t in  

time (o rd e r s iz e s ) .

The mean inventory carry in g  co s ts  from th e  sim ulation fo r  the  main 

e f f e c ts  a re  d isp layed  in Table 4 .9 . Figure 4.7 g rap h ica lly  d isp lays 

the  d a ta .

Although p a r t ic u la r  treatm en ts incur r e la t iv e ly  higher mean inven­

to ry  c a rry in g  c o s ts ,  as i l l u s t r a te d  in  Figure 4 .7 , the  ANOVA in d ic a te s  

no s ig n if ic a n t  main or in te ra c t io n  e f f e c ts  a t  the  .05 le v e l .  The in ­

te r a c tio n  o f in te ra c tio n  and inform ation i s  s ig n if ic a n t  a t  th e  .082 

1 e v e ! .

The mean inventory carry in g  c o s t ,  although appearing to  be r e la ­

t iv e ly  d i f f e r e n t  among the  trea tm en ts , i s  no t s ig n if ic a n tly  d i f f e re n t  

because th e re  i s  a high w ith in -c e ll  v ariance on th is  measure. For 

example, in  trea tm en ts  with an e ffe c tiv e n e ss  performance measurement 

system , op tiona l in te ra c t io n , and high s tr a te g ic  inform ation th e  mean 

inven to ry  ca rry in g  co st ranges from $5,838 to  $30,832. This high 

w ith in -c e l l  v ariance decreases the  p o s s ib i l i ty  o f o b tain ing  s ig n if ic a n t  

d iffe re n c e s  between the  trea tm en ts on th is  measure.
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TABLE 4.9

MEAN INVENTORY CARRYING COSTS

E ffe c tiv e  PMS 
E f f ic ie n t  PMS

Required In te r  
O ptional In te r

High S tra t  Info 
Low S tra t  Info

Mean Inventory 
Carrying Cost

$16122
15961

16574
15508

15519
16564

FIGURE 4.7 

MEAN INVENTORY CAPRYING COSTS
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4 .2 .2 .6  Total Purchasing Costs

The to ta l  purchasing co sts  r e f le c t  th e  o p e ra tin g  c o s ts  which the  

purchasing fu n ctio n  in cu rs  fo r the  firm . This c o s t  category  does not 

include th e  p r ic e  paid fo r  m a te ria ls  but includes item s such as order 

c o s ts ,  a d m in is tra tiv e  co s ts  (in c lu d in g  ex p ed itin g  c o s ts ,  excessive 

tra n s p o r ta tio n  c o s ts ,  and rework co s ts  because o f purchasing dec i­

s io n s ) ,  and backorder co sts-  These co sts  reduce the  p r o f i t  which could 

be ob tained  by th e  firm . These co sts  a lso  provide in s ig h t  as to  the 

ex ten t to  which the  purchasing function  i s  perform ing i t s  responsi­

b i l i t i e s  e f f e c t iv e ly .

The mean purchasing co s ts  fo r  the  main e f f e c ts  a re  presented  in 

Table 4 .10 . The data  i s  g rap h ica lly  depicted  in Figure 4 .8 .

A nalysis o f  the  data in d ic a te s  th a t  to ta l  purchasing co sts  are 

a ffe c te d  by th e  type o f performance measurement system , type of i n te r ­

a c tio n , and amount of s tr a te g ic  in fo rm ation . Treatm ents with an e ffe c ­

tiv e n e ss  performance measurement system, req u ired  in te ra c t io n ,  or high 

s tr a te g ic  inform ation  produce lower purchasing c o s ts  than th e i r  coun­

te r p a r ts  o f  e ff ic ie n c y , optional in te r a c t io n ,  or low s tr a te g ic  informa­

t io n  (F s t a t i s t i c ,  alpha = .000). No in te r a c t io n  e f f e c ts  a re  s ig n i f i ­

can t.

I t  i s  a lso  in te re s t in g  to  note th a t ,  with one excep tion , purchas­

ing fu n c tio n s  w ith an e ffe c tiv e  performance system incur lower mean 

purchasing c o s ts  than purchasing fu nctions w ith an e ff ic ie n c y  p e rfo r­

mance system . The exception i s  an e ffe c tiv e n e ss  purchasing function 

with o p tiona l in te r a c t io n  and low s tr a te g ic  in fo rm ation .

One o f th e  co s ts  included w ith in  the category  o f  purchasing co sts
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TABLE 4.10

MEAN PURCHASING COSTS

Annual Purch Cost

E ffe c tiv e  PMS 
E f f ic ie n t  PMS

Requi red In te r  
Optional In te r

High S tra t  Info 
Low S tra t  Info

Grand Mean

* S ig n if ic a n t a t th e  .05 level

$41360*
55386

42943*
53803

42643*
54102

FIGURE 4.8 

MEAN PURCHASING COSTS
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i s  th a t  o f backorders. The number o f backorders r e f le c t s  th e  e x te n t  to  

which th e  firm  i s  unable to  meet i t s  demand.

The mean number of backorders fo r  th e  main e f f e c ts  i s  p resen ted  in  

Table 4 .11 . The means a re  g rap h ica lly  presen ted  in Figure 4 .9 .

As i l l u s t r a te d  by th e  d a ta , th e  trea tm en ts w ith high s t r a te g ic  

inform ation  c o n s is te n tly  incur fewer backorders than the  trea tm en ts  

with low s t r a te g ic  inform ation (F s t a t i s t i c ,  alpha = .015). This r e ­

s u l t  i s  r a th e r  in te r e s t in g  when considered  w ith previous r e s u l ts :  

Treatments w ith high s tr a te g ic  inform ation  obtain s ig n if ic a n tly  more 

demand, experience s ig n if ic a n tly  more id le  tim e, and in cu r s ig n i f ic a n t ­

ly  fewer backorders than treatm en ts with low s tr a te g ic  in fo rm ation . I t  

i s  con jec tu red  th a t  a purchasing function  with s tr a te g ic  inform ation  

may enable th e  firm  to  opera te  more p ro d u ctiv ely .

The ANOVA in d ic a te s  no ad d itio n a l e f f e c ts  which a re  s ig n i f ic a n t  a t  

the  .05 le v e l ;  the  main e f f e c t  o f performance measurement i s  s i g n i f i ­

can t a t  th e  .08 le v e l .

4 .3  SUMMARY OF THE MAIN EXPERIMENT 

The o b je c tiv e  of the  main experim ent was to  produce da ta  th a t  

could be analyzed to provide answers to  th e  research  q u estio n s . This 

s ec tio n  draws to g e th e r the  r e s u l ts  on th e  measures of performance and 

uses them to  draw in fe ren ces  about each o f  th e  fa c to rs  se p a ra te ly  and 

then on s e le c te d  combinations of th e  f a c to rs .  These in fe ren ces  a re  

presen ted  in  response to  the  research  questio n s .

Research Question 1

Do v arious ways of managing th e  purchasing function  have a s ig n i f ­

ic a n t  impact on the  f irm 's  performance?
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TABLE 4.11

MEAN BACKORDERS

Main E ffec t

E ffec tiv e  PMS 
E ff ic ie n t  PMS

Required In te r  
Optional In te r

High S tra t  Info 
Low S tra t  Info

Grand Mean

*S ig n ifican t a t  the  .05 level

FIGURE 4.9

MEAN BACKORDERS

Annual Backorders

10.5 u n its  
12.7

11.8
11.4

1 0 . 1*
13.1

I=EFFIC 0=OPTION INTER L=L0H INFO 
E=EFFEC R=RQD INTER H=STRAT INFO
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The management o f a business o rg an iza tio n  has th e  opportun ity  to  

determ ine the  performance measurement system fo r  the  purchasing func­

t io n ,  th e  type of in te ra c tio n  requ ired  of th e  fu n c tio n , and the  e x ten t 

to  which th e  fu n ctio n  i s  involved in  ex te rn a l a c t i v i t i e s  (o r o b tain ing  

s tr a te g ic  in fo rm a tio n ). These managerial e lem ents, or ways o f managing 

th e  purchasing  fu n c tio n , have a s ig n if ic a n t  impact on the  f irm 's  p e r­

formance in  term s of p r o f i t  performance.

Table 4.12 p rese n ts  a summary o f th e  experim ent r e s u l t s .  The 

values p resen ted  are  the  mean values f o r  each o f  the  main e f f e c ts  fo r  

the  dependent v a r ia b le ,  p r o f i t ,  and the  components of p r o f i t .

As in d ic a te d  in Table 4 .12 , th e  performance measurement system fo r  

th e  purchasing  fu n ctio n  has a s ig n i f ic a n t  impact on th e  f irm 's  p e rfo r ­

mance when one m easures th e  f irm 's  performance in  terms of p r o f i t .  The 

ta b le  a lso  i l l u s t r a t e s  th e  manner in  which th e  performance measurement 

system impacts the  p r o f i t  o f the  f irm . For example, the  performance 

measurement system impacts p r o f i t  by s ig n i f ic a n tly  in flu en c in g  customer 

demand, u n i t  s a le s ,  c o s t  o f m a te ria ls ,  and to ta l  purchasing c o s ts .  The 

performance measurement system a lso  a ff e c ts  overtim e and id le  time 

hours, inven to ry  c a rry in g  c o s ts ,  and number o f backorders; however, the  

e f f e c t  in th ese  a reas  i s  no t s t a t i s t i c a l l y  s ig n i f ic a n t .

The type o f in te r a c t io n  requ ired  o f purchasing a lso  s ig n if ic a n tly  

impacts th e  f irm 's  perform ance, when measured in  term s o f  p r o f i t ,  as 

p resen ted  in  Table 4 .1 2 . The r e s u l ts  in d ic a te  th a t  in te r a c tio n  impacts 

the  f ir m 's  p r o f i t  through th e  components of customer demand, u n it  

s a le s ,  to ta l  purchasing c o s ts ,  and amount o f id le  tim e. In te rac tio n  

a lso  a f f e c ts  m ate ria l c o s ts ,  overtim e hours, inven to ry  c a rry in g  c o s ts ,
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TABLE 4.12 

SUMMARY OF EXPERIMENT RESULTS

E-f-f i ci ency

Rqd In t e r a c t  
Option I n t e r a c t

Hi oh S t r a t  In-fo

Overtime Idletime
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and number o f  backorders, but these e ff e c ts  a re  not s t a t i s t i c a l l y  s ig ­

n i f i c a n t .

As i l l u s t r a t e d  in  Table 4 .12 , the  e x ten t to  which purchasing ob­

ta in s  s t r a te g i c  inform ation also  s ig n if ic a n tly  impacts th e  f irm 's  p ro f­

i t  perform ance. The r e s u l ts  in d ic a te  th a t  s tr a te g ic  inform ation im­

p ac ts  th e  f ir m 's  p r o f i t  by s ig n if ic a n tly  im pacting customer demand, 

s a le s ,  t o ta l  purchasing c o s ts ,  number of backorders, and amount of id le  

tim e. S t a t i s t i c a l l y  in s ig n if ic a n t  e f f e c ts  e x is t  fo r  m ateria l c o s t,  

amount o f  o vertim e, and inventory ca rry in g  c o s ts .

In summary, the managerial elem ents examined in t h is  resea rch — 

performance measurement system, in te r a c t io n ,  and s tr a te g ic  informa­

t io n —im pact th e  f irm 's  p r o f i t  performance. The elem ents impact the  

f ir m 's  p r o f i t  through d i f f e re n t  components and in d i f f e re n t  d i re c tio n s . 

Research Question 2

Does an e ffe c tiv e n e ss  performance measurement system provide b e t­

t e r  firm  performance than an e ff ic ie n c y  performance measurement system?

The answer to  th is  question  i s  yes i f  th e  f irm 's  performance is  

measured in  term s o f p r o f i t .

The perform ance measurement system fo r the purchasing function  

guides th e  a c tio n s  of th e  purchasing function  toward the  accomplishment 

o f  p a r t i c u la r  o b je c t iv e s .  An e ff ic ie n c y  performance measurement system 

focuses on departm ental c o s t and a c tiv ity -b ase d  o b jec tiv es  while an 

e ffe c tiv e n e ss  performance measurement system focuses on to ta l  firm  and 

c o n tr ib u tio n -b a se d  o b jec tiv e s . These d i f f e re n t  o b jec tiv es  tend to

encourage th e  purchasing in d iv id u a ls  to  solve purchasing problems in 

d i f f e r e n t  ways. As p reviously  in d ic a te d , these purchasing decisions
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s ig n i f ic a n tly  impact th e  f ir m 's  p r o f i t  performance.

Table 4.12 p resen ts  the  mean values fo r  th e  dependent v a ria b le , 

p r o f i t ,  and th e  components of p r o f i t  f o r  th e  main e f f e c ts .  The r e s u l ts  

in d ic a te  th a t  an e ffe c tiv e n e ss  performance measurement system provides 

s ig n i f ic a n tly  more p r o f i t  f o r  the  firm  than an e ff ic ie n c y  performance 

measurement system. An e ffe c tiv e n e ss  performance measurement system, 

as compared to  an e ff ic ie n c y  performance measurement system , in creases  

the  f irm 's  p r o f i t  by c re a tin g  s ig n if ic a n tly  more customer demand, s ig ­

n i f ic a n t ly  h igher s a le s ,  and s ig n if ic a n tly  low er to ta l  purchasing 

c o s ts .  However, in  providing these b e n e f i ts  th e  e ffe c tiv e n e ss  system 

in cu rs  s ig n if ic a n tly  h igher m ateria l c o s ts  than an e ff ic ie n c y  system.

These r e s u l ts  a re  lo g ic a l i f  one examines them in l ig h t  o f th e  

o b jec tiv e s  o f  each system . For example, th e  o b jec tiv es  and performance 

measures o f an e ffe c tiv e n e ss  performance measurement system in co rp o rate  

a to ta l  systems approach and deal with improving the  performance of th e  

firm . Improving th e  f irm 's  p r o f i t  i s  th e re fo re  forem ost to  an e ffe c ­

tiv e n e ss  system . An e ffe c tiv e n e ss  performance measurement system im­

proves the  f irm 's  p r o f i t  by co n cen tra tin g  on product q u a lity  and th e  

custom er's  d e s ir e s .  This focus c re a te s  higher demand and sa le s  fo r  th e  

firm . Total purchasing co s ts  r e f l e c t  no t only c o s ts  which occur w ith in  

the purchasing function  but a l l  c o s ts  incurred  because of purchasing 

d e c is io n s . An e ffe c tiv e n e ss  performance measurement system seeks to  

minimize th e  to ta l  purchasing co sts  in cu rred  by th e  firm .

An e ff ic ie n c y  performance measurement system is  a lso  concerned 

with the  f irm 's  performance b u t in  a more in d ir e c t  manner. The primary 

focus o f  an e ff ic ie n c y  performance measurement system i s  to  improve th e
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performance o f th e  purchasing fu n c tio n . In d iv id u a ls  w ith in  an e ffe c ­

tiv e n e ss  performance measurement system may so lve purchasing problems 

in  a manner which in creases  the  co s ts  of th e  purchasing department but 

decreases c o s ts  elsewhere in  the company by a g re a te r  amount. Since an 

e ff ic ie n c y  performance measurement system focuses on the  performance of 

th e  departm ent, an e ff ic ie n c y  performance system may no t encourage such 

an ac tio n . However, an e ff ic ie n c y  performance measurement system ob­

ta in s  s ig n if ic a n tly  lower m ateria l c o s ts .  I t  i s  in te r e s t in g  to  note 

t h a t  lower m ateria l c o s ts  do not always provide higher p r o f i t .

The type of performance measurement system c re a te s  no s ig n if ic a n t  

d iffe re n c e s  in  number of backorders, id le  tim e, overtim e, or inventory  

carry in g  c o s ts .  This lack of s ig n if ic a n c e  i s  in te r e s t in g  because i t  

in d ic a te s  t h a t  an e ffe c tiv e n e ss  performance measurement system is  able 

to  in crease  demand and sa le s  while in cu rrin g  about th e  same amount of 

backorders, id le  tim e, overtim e, and inventory ca rry in g  c o s ts .

Research Question 3

Does an in te g ra te d  purchasing function  provide b e tte r  performance 

f o r  the  firm  than an iso la te d  purchasing function?

The answer to  th is  question  i s  yes i f  th e  f irm 's  performance is  

measured in  terms o f p r o f i t .

To consider the  performance of an in te g ra te d  purchasing function  

one must f i r s t  examine the performance o f th e  two elem ents o f in te g ra ­

t io n :  in te r a c tio n  and s tr a te g ic  in form ation . A purchasing function

may operate w ith optional or req u ired  in te ra c t io n  and low or high s t r a ­

te g ic  in form ation .

I f  a purchasing function  opera tes with op tional in te r a c t io n ,  the
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function  does not r e g u la rly  i n te r a c t  w ith the  o ther in te rn a l  fu n ctio n s  

and top management. Consequently, th e  fu n ctio n  possesses l i t t l e  in fo r ­

mation about what i s  occurring  in  th e  o th er fu n c tio n s. I f  purchasing 

op era tes  in  an environment in  which in te r a c t io n  i s  req u ired  of th e  

fu n c tio n , purchasing  personnel have high w ork-re la ted  in te ra c t io n  with 

the  o th er in te rn a l  fu n ctio n s  such as product development, m arketing, 

production planning and c o n tro l, and inven to ry  c o n tro l.  Consequently, 

purchasing i s  aware o f a c t i v i t i e s  occurring  w ith in  th e  o th er functional 

a reas  of th e  firm . For example, purchasing  is  aware of m arketing r e ­

search , production  p rocessing  concerns, t ra n s p o rta tio n  re g u la tio n , and 

eng ineering  a c t i v i t i e s .

The a d d itio n a l in te ra c t io n  appears to  be b en e fic ia l f o r ,  as p re ­

sented  in Table 4 .1 2 , req u ired  in te ra c t io n  provides s ig n if ic a n tly  more 

p r o f i t  fo r  th e  firm  than optional in te r a c t io n .  Required in te ra c tio n  

provides h ig h er p r o f i t  by c re a t in g  s ig n i f ic a n tly  h igher customer de­

mand, g re a te r  u n it s a le s ,  and lower to ta l  purchasing c o s ts .  However, 

while p rov id ing  th ese  b e n e f i ts ,  req u ired  in te ra c t io n  in cu rs  s ig n i f i ­

c a n tly  more id le  tim e than optional in te r a c t io n .

The ty p e  o f in te ra c tio n  provides no s t a t i s t i c a l l y  s ig n if ic a n t  

d iffe re n c e s  in  terms o f overtime hours, inventory  ca rry in g  c o s ts ,  and 

backorders. This lack  o f s ig n if ic a n c e  i s  in fo rm ative because i t  in d i­

ca te s  th a t  in d iv id u a ls  with req u ired  in te r a c t io n  a re  ab le  to  s ig n i f i ­

ca n tly  in c re a se  the f ir m 's  p r o f i t  through h igher demand and sa le s  w hile 

in cu rrin g  about the  same amount o f overtim e, inventory  ca rry in g  c o s ts ,  

and backorders as those in d iv id u a ls  with op tional in te r a c t io n .

The purchasing function  may o p e ra te  in  an environment in  which i t
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o b tain s  a low amount o f  s tr a te g ic  inform ation o r  i t  may opera te  in  an 

environment in  which i t  o b tain s  a high amount o f  s tr a te g ic  inform ation . 

S tra te g ic  inform ation  includes inform ation about 1) products or su p p li­

e r s ,  2) th e  g o a ls , o b je c t iv e s , and p o lic ie s  o f  th e  firm , 3) the  long­

term p ro je c te d  demand or expected demand changes, 4) fu tu re  m ateria l 

needs an d /o r s p e c i f ic a tio n s ,  or 5) th e  fu tu re  expected market condi­

t io n s  and tre n d s .

Table 4.12 in d ic a te s  t h a t  the  s tr a te g ic  inform ation  appears to  be 

b e n e fic ia l because high s tr a te g ic  inform ation treatm en ts provide s ig ­

n i f ic a n t ly  b e t te r  p r o f i t  performance fo r  the firm  than low s tr a te g ic  

inform ation  tre a tm e n ts . High s tr a te g ic  inform ation improves th e  f irm 's  

p r o f i t  by c re a tin g  s ig n if ic a n tly  h igher customer demand, s ig n if ic a n tly  

g re a te r  u n i t  s a le s ,  s ig n if ic a n tly  lower to ta l  purchasing c o s ts ,  and 

s ig n i f ic a n tly  fewer backorders. However, high s tr a te g ic  inform ation 

in cu rs  s ig n i f ic a n tly  higher id le  tim e.

The amount o f s tr a te g ic  inform ation provides no s ig n if ic a n t  d i f ­

ferences  in  m ateria l c o s ts ,  overtim e, or inven to ry  carry ing  c o s ts .  

This lack  o f s ig n if ic a n c e  i s  im portan t because i t  i l l u s t r a t e s  th a t  high 

s t r a te g ic  inform ation  i s  ab le  to  provide more demand and s a le s  while 

in cu rr in g  about th e  same m ateria l c o s ts ,  overtim e, and inventory c a rry ­

ing c o s ts .

An in te g ra te d  purchasing function  i s  one which possesses both 

req u ired  in te r a c t io n  and high s tr a te g ic  in form ation . An iso la te d  p u r­

chasing fu n ctio n  i s  one which possesses both op tio n a l in te ra c tio n  and 

low s t r a te g ic  in fo rm ation . Purchasing .functions w ith d i f f e re n t  com­

b in a tio n s  o f  the  two elem ents a re  p a r t i a l l y  in te g ra te d  fu n c tio n s.
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Treatm ents w ith req u ired  in te ra c t io n  or high s tr a te g ic  inform ation 

produce s ig n i f ic a n tly  h ig h er p ro f i t  fo r  the  firm  than th e i r  co u n te rp a rt 

trea tm en ts  with o p tiona l in te ra c t io n  o r low s tr a te g ic  in form ation . 

A d d itio n a lly , th e  trea tm en ts  with both req u ired  in te r a c t io n  and high 

s t r a te g ic  inform ation  produce s ig n if ic a n tly  more p r o f i t  than th e  t r e a t ­

ments w ith e i th e r  req u ired  in te ra c t io n  or high s tr a te g ic  inform ation (F 

s t a t i s t i c ,  alpha = .004). These r e s u l ts  in d ic a te  t h a t  an in te g ra te d  

purchasing  function  provides s ig n if ic a n tly  b e t te r  performance fo r the  

firm  than a p a r t i a l l y  in te g ra te d  or an iso la te d  purchasing fu n c tio n .

An in te g ra te d  purchasing  function  improves th e  f irm 's  p r o f i t  by 

producing lower in ven to ry  carry ing  co sts  (.082 level o f s ig n if ic a n c e )  

and g re a te r  customer demand (.084 lev e l o f  s ig n if ic a n c e ) .  The degree 

of in te g ra t io n  provides no s ig n if ic a n t  r e s u l ts  in  s a le s ,  m ateria l 

c o s ts ,  la b o r  c o s ts ,  or to ta l  purchasing c o s ts .

Research Question 4

Is th e re  one way o f managing the  purchasing function  which ou tper­

forms th e  o thers?

In th e  s t r i c t e s t  sense , the  answer to  th is  question  i s  no. How­

ev e r, p a r t i c u la r  ways o f managing the  purchasing fun ctio n  appeav- to 

provide b e tte r  p r o f i t  performance fo r the  firm  than o th er ways of man­

aging th e  fu n c tio n .

A purchasing fu n c tio n  (treatm en t) with an e ffe c tiv e n e ss  p e rfo r­

mance measurement system , required  in te r a c t io n ,  and high s tr a te g ic  

in fo rm ation  provides s t a t i s t i c a l l y  s ig n if ic a n tly  b e t te r  p r o f i t  p e rfo r­

mance fo r  the  firm  than a purchasing function  with an e ff ic ie n c y  per­

formance measurement system , optional in te r a c t io n ,  and low s tr a te g ic
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in fo rm a tio n . No o th er three-w ay in te r a c t io n s  a re  s t a t i s t i c a l l y  s ig n i f ­

i c a n t .

F u r th e r , an in te g ra te d  purchasing function  (one which p ossesses 

both req u ired  in te ra c t io n  and high s tr a te g ic  inform ation) provides 

s ig n i f ic a n t ly  b e t te r  p ro f i t  performance fo r  th e  firm  than a p a r t i a l l y  

in te g ra te d  purchasing function  (one which possesses e i th e r  requ ired  

in te r a c t io n  or high s tr a te g ic  in form ation) or an is o la te d  purchasing 

function  (one which possesses n e ith e r  req u ired  in te ra c t io n  nor high 

s t r a te g ic  in fo rm a tio n ).

A d d itio n a lly , i t  should be re c a lle d  t h a t ,  in accordance w ith the 

r e s u l ts  p resen ted  in  Table 4 .12 , an e ffe c tiv e n e ss  performance measure­

ment system  provides s ig n if ic a n tly  higher p r o f i t  performance fo r the 

firm  than an e ff ic ie n c y  performance measurement system; req u ired  in te r ­

a c tio n  provides s ig n if ic a n tly  higher p r o f i t  fo r  the firm  than optional 

i n te r a c t io n ;  and high s tr a te g ic  inform ation  provides s ig n if ic a n tly  

higher p r o f i t  fo r  th e  firm  than low s tr a te g ic  in form ation .

4.4 SUMMARY

This ch ap te r  has presented  a review  of th e  main experim ent and a 

d iscu ssio n  of the  experim ental r e s u l ts  and d a ta  an a ly ses . I t  concluded 

with a summary of th e  research  r e s u l ts  in  response to  the  research  

q u e s tio n s .

This research  examined th e  r e l a t i v e  op era tin g  performance of an 

e f f ic ie n c y  versus an e ffe c tiv e n e ss  performance measurement system, 

op tiona l in te r a c t io n  versus req u ired  in te r a c t io n ,  and low s tr a te g ic  

in fo rm ation  versus high s tr a te g ic  in fo rm ation . The performance of
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various combinations of these elements was a lso  examined. Performance 

was measured using p r o f i t  as the  p rin c ip a l c r i t e r io n .  A dd itionally , 

the  vario u s  components o f p r o f i t  were examined. These components in ­

cluded demand, s a le s ,  m ateria l c o s ts ,  lab o r  c o s ts ,  inventory carry ing  

c o s ts ,  and to ta l  purchasing c o s ts .

The experim ental r e s u l ts  and analyses in d ic a te  th a t  th e  p e rfo r­

mance measurement system , type of in te r a c t io n ,  and amount o f s tr a te g ic  

inform ation  s ig n if ic a n tly  impact the  p r o f i t  ob tained  by th e  firm . In 

p a r t i c u la r ,  trea tm en ts  with an e ffe c tiv e n e ss  performance measurement 

system, req u ired  in te r a c t io n ,  or high s t r a te g ic  inform ation obtain 

higher mean p r o f i ts  than treatm ents with an e ff ic ie n c y  performance 

measurement system, optional in te ra c t io n , or low s tr a te g ic  inform ation.

A purchasing  function  with an e ffe c tiv e n e ss  performance measure­

ment system , as compared to a purchasing fun ctio n  with an e ffic ie n c y  

performance measurement system, produces s ig n if ic a n tly  more p ro f i t  fo r  

the  firm  by c re a tin g  s ig n if ic a n tly  higher customer demand, s ig n if ic a n t­

ly  g re a te r  u n it  s a le s ,  and s ig n if ic a n tly  lower to ta l  purchasing c o s ts . 

However, in  provid ing  these  b e n e fi ts ,  a purchasing function  with an 

e ffe c tiv e n e ss  performance measurement system incurs s ig n if ic a n tly  high­

er m ateria l c o s ts  than a purchasing function  w ith an e ffic ie n c y  p erfo r­

mance measurement system.

A purchasing function  with requ ired  in te r a c t io n ,  as compared to  a 

purchasing function  with optional in te r a c t io n ,  provides s ig n if ic a n tly  

more p r o f i t  f o r  the firm  by c re a tin g  s ig n if ic a n tly  higher customer de­

mand, s ig n if ic a n tly  g re a te r  u n it s a le s ,  and s ig n if ic a n tly  lower to ta l  

purchasing c o s ts .  However, a purchasing fun ctio n  with req u ired  in te r ­
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action  in cu rs  s ig n if ic a n tly  more id le  time than a purchasing function  

with o p tio n a l in te r a c t io n .

A purchasing  function  w ith high s tr a te g ic  in fo rm ation , as compared 

to  a purchasing  function  w ith low s tr a te g ic  in form ation , provides s ig ­

n i f ic a n t ly  b e t te r  p r o f i t  performance fo r the  firm  by c re a tin g  s ig n i f ­

ic a n tly  h igher customer demand, s ig n if ic a n tly  g re a te r  u n it  s a le s ,  s ig ­

n i f ic a n t ly  lower to ta l  purchasing c o s ts ,  and s ig n if ic a n tly  fewer back­

o rd ers . However, a function  with high s tr a te g ic  in fo rm ation , as com­

pared to  one with low s tr a te g ic  in fo rm ation , in cu rs  s ig n if ic a n tly  high­

e r id le  tim e.

F u r th e r , an in te g ra te d  purchasing function  (one with both requ ired  

in te r a c t io n  and high s tr a te g ic  inform ation) produces s ig n if ic a n tly  more 

p r o f i t  f o r  th e  firm  than a p a r t i a l ly  in te g ra te d  purchasing function  

(one w ith e i th e r  requ ired  in te ra c t io n  o r high s tr a te g ic  inform ation) or 

an is o la te d  purchasing function  (one w ith n e ith e r  requ ired  in te ra c t io n  

nor high s tr a te g ic  in fo rm ation). An in te g ra te d  purchasing function  

produces more p r o f i t  by c re a tin g  h igher customer demand (.084 leve l of 

s ig n if ic a n c e )  and lower inventory carry in g  co s ts  (.082 level o f  s ig n i f ­

icance) .

F in a lly , a purchasing function  w ith  an e ffe c tiv e n e ss  performance 

measurement system , req u ired  in te r a c t io n ,  and high s tr a te g ic  informa­

tio n  provides s ig n if ic a n tly  b e t te r  p r o f i t  performance fo r  th e  firm  than 

a purchasing  fun ctio n  with an e ff ic ie n c y  performance system, op tional 

in te r a c t io n ,  and low s tr a te g ic  in fo rm ation . Additional three-w ay in ­

te r a c t io n s  a re  not s ig n if ic a n t .

The next ch a p te r , based upon th e  r e s u l ts  presented in  Chapter
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Four, draws conclusions and im p lica tio n s  about the  independent v a r ia ­

b le s .  F u r th e r ,  i t  p resen ts  the l im ita tio n s  o f the  research  and id e n t i ­

f i e s  a reas  fo r  fu tu re  research .
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5.0 DISCUSSION

This research  examined the  performance of the purchasing function  

in  a business o rg an iza tio n . In p a r t i c u la r ,  the  research  analyzed th e  

impact o f various ways of managing the  purchasing function  on th e  p er­

formance o f the  firm .

The research  in v es tig a te d  the r e la t iv e  operating  performance of 

two types of performance measurement systems (e ff ic ien c y  and e f f e c t iv e ­

n e ss) , two types o f in te ra c t io n  (op tional and req u ired ), and two le v e ls  

of s tr a te g ic  inform ation (low and h ig h ). The performance o f various 

com binations of th ese  elements was a lso  in v es tig a te d .

Performance was measured in term s of the  f irm 's  p r o f i t .  To pro­

vide ad d itio n a l in s ig h t ,  the  components of p r o f i t  were a lso  examined. 

The p r o f i t  components which were examined included demand, s a le s ,  mate­

r ia l  c o s ts ,  lab o r c o s ts ,  inventory ca rry in g  c o s ts ,  and to ta l  purchasing 

c o s ts .

This chap ter d iscusses the  r e s u l ts  of th e  experim ent. The chap ter 

p resen ts  a b r ie f  summary of the  s ig n if ic a n t  experimental r e s u l ts ,  exam­

in es  th e  l im ita tio n s  of the  rese a rch , and describes p o ten tia l co n tr ib u ­

t io n s  and im p lica tio n s  o f the  rese a rch . F in a lly , suggestions fo r  fu­

tu re  research  are o ffe red .
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5.1 Summary of Experimental Results 

The experim ental r e s u l ts  and analyses in d ic a te  th a t  the  nature  of 

the performance measurement system, type o f in te r a c t io n ,  and amount of 

s tr a te g ic  inform ation  s ig n if ic a n tly  impact the  p r o f i t  performance of 

the f irm . In p a r t i c u la r ,  a purchasing function  with an e ffe c tiv e n e ss  

performance measurement system, req u ired  in te r a c t io n ,  o r high s tr a te g ic  

inform ation  provides h igher p r o f i t  fo r  the  firm than a purchasing func­

tio n  with an e f f ic ie n c y  performance measurement system, optional i n te r ­

a c tio n , o r low s t r a te g ic  inform ation.

A d d itio n a lly , the  analyses in d ic a te  th a t  an in te g ra te d  purchasing 

function  (a purchasing function with requ ired  in te ra c t io n  and high 

s tr a te g ic  in form ation) produces higher firm  p r o f i t  than a p a r t i a l ly  

in te g ra te d  purchasing fun ctio n  (a  purchasing function  with e ith e r  re ­

quired  in te ra c t io n  or high s tr a te g ic  inform ation) or an iso la te d  pur­

chasing fu n c tio n  (a purchasing function  with n e ith e r  requ ired  in te ra c ­

tio n  nor high s t r a te g ic  in fo rm ation).

F in a lly , th e  analyses in d ic a te  t h a t  a purchasing function  with an 

e ffe c tiv e n e ss  performance measurement system , req u ired  in te ra c t io n ,  and 

high s t r a te g ic  inform ation  provides b e t te r  p r o f i t  performance fo r  the  

firm  than a purchasing function  with an e ff ic ie n c y  performance measure­

ment system , o p tiona l in te r a c t io n ,  and low s tr a te g ic  inform ation .

5 .2  L im ita tions of th e  Research 

S teps were taken in the  design and conduct of the  research  to  

minimize th re a ts  to  in te rn a l  and ex te rn a l v a l id i ty .  Serious v io la tio n s  

did no t occur; however, p o ten tia l l im ita tio n s  of the  research  do e x is t .  

These p o te n tia l  l im ita t io n s ,  in  terms o f  p o ss ib le  th re a ts  to  in te rn a l
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and ex te rna l v a lid i ty ,  are d iscussed  here .

5 .2 .1  In te rn a l V alid ity

In te rn a l v a l id i ty  addresses the  question: Does the  experimental 

trea tm en t r e a l ly  make a s ig n if ic a n t  d iffe ren ce  on the  re s u l ts  of the  

experiment? Anything a ffe c tin g  th e  c o n tro ls  of the  experimental design 

becomes a problem of in te rn a l  v a l id i ty .  The experimental design and 

carefu l o p e ra tio n a liz a tio n  o f th e  experiment decreased the  th re a ts  to  

in te rn a l v a l id i ty ;  however, one p o ten tia l th re a t  to th e  in te rn a l  v a lid ­

i ty  of t h i s  research  i s  communication between su b jec ts.

There i s  reason to  b e liev e  th a t  when respondents can communicate 

with each o th e r ,  one trea tm en t group may lea rn  inform ation th a t  was not 

intended fo r  them. Within the  experim ent, care was taken to  prevent 

su b jec ts  from communicating with one ano ther. A d d itio n a lly , th e  com­

p lex ity  o f  th e  experiment made i t  d i f f i c u l t  fo r  su b jec ts  to  convey 

useful inform ation to o th er  su b je c ts  and no su b jec ts  were d ebriefed  

u n til  a l l  su b jec ts  had completed the resea rch . Regardless, i t  i s  pos­

s ib le  t h a t  some in d iv id u a ls  were ab le  to  lea rn  about the  study p r io r  to 

p a r t ic ip a tin g  in  the resea rch . I t  i s  not believed th a t  th is  p o s s ib i l ­

i ty  o f communication between su b jec ts  i s  a serious th re a t  to  th e  i n te r ­

nal v a l id i ty  o f the  research .

5 .2 .2  External V a lid ity

External v a l id i ty  concerns th e  g en e ra liza tio n  o f the  experimental 

r e s u l ts  to  d i f f e re n t  con d itio n s  and s i tu a tio n s .  This study may be 

lim ited  in  terms of i t s  g en e ra liz a tio n  over people and s e tt in g s .

The e x te n t to  which the experimental re s u lts  (cause and e f f e c t  

re la tio n s h ip s )  can be genera lized  beyond th e  experimental groups is  o f

R eprodu ced  with perm ission  of the copyright ow ner. Further reproduction prohibited without perm ission .



www.manaraa.com

147

some concern fo r  th is  research  because th is  research  involved the  use 

o f  s tu d e n t su b jec ts  in  a lab o ra to ry  s e t t in g .  G eneralization  beyond 

experim ental groups i s  usually  one of th e  more im portant concerns fo r  

any lab o ra to ry  study, p a r t ic u la r ly  those using stu d en t su b je c ts .  The 

key i s  n o t to  o v erg en era lize . I t  i s  d i f f i c u l t  to  g en era lize  from s tu ­

dent su b je c ts  to  purchasing in d iv id u a ls . However, i t  i s  known th a t  

s tu d en ts  have been compared favorably  with p ra c t i t io n e r s  [5 6 ]. Never­

th e le s s ,  i t  i s  no t the  in te n t  o f  t h i s  d is s e r ta t io n  to  gen e ra lize  over 

a l l  types o f decision-m akers. Rather, i t  is  to  incorporate  some o f th e  

s a l i e n t  fe a tu re s  of purchasing decision-m aking in to  a c o n tro lle d  s e t ­

t in g  to  t e s t  hypotheses regarding th e  impact of the  purchasing function  

on the  performance of th e  firm . Regardless, i t  would be adv isab le  to  

t e s t  th ese  hypotheses using d i f f e re n t  samples from d if f e re n t  popula­

t io n s  b e fo re  making any claims about g e n e ra liza tio n  over people.

I t  should be noted th a t  i f  a task  were to  take s u b s ta n t ia l ly  long­

e r  than th e  one used in th is  study , one day fo r  example, i t  might be 

le s s  g e n e ra liz a b le  [3 1 ]. In o th er words, executives o ften  have to  make 

d e c is io n s  quickly  on a d a ily  b a s is .  S tudies in  which m u ltip le  dec i­

s io n s  a re  made w ith in  a complex task  over le s s  than one day may have 

some b earin g  to  the  "rea l"  world. Moreover, i f  th e  su b jec ts  fin d  i t  

easy to  p a r t i c ip a te ,  g e n e ra liza tio n  over people can be improved because 

s tu d en ts  a re  le s s  l ik e ly  to  be a ty p ica l than i f  g rea t e f f o r t  i s  neces­

sary  to  p a r t i c ip a te .  Atypical behavior may have been reduced in  th is  

study  because th e  study was conducted in the  business school using 

b usiness s tu d en ts  during normal hours.

C le a rly , i t  i s  d i f f i c u l t  to  g en era lize  r e s u l ts  ob tained  in  a lab ­
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o ra to ry  s e t t in g  to  more rea l-w orld  management s e t t in g s .  This research  

attem pted to enhance the g e n e ra l iz a b il i ty  over a w ider range o f condi­

t io n s  by employing a sim ulation  w ith in  a lab o ra to ry  s e t t in g .  The use 

o f s im ula tion  allowed fo r  th e  development of a more complex, r e a l i s t i c  

task  and task  environment while m ain tain ing  a high degree o f  con tro l 

over th e  events occurring  w ith in  th e  system.

However, th e  s im u la tio n  i t s e l f  rep re se n ts  a p a r t ic u la r  type o f 

environm ent. Param eters o r  con d itio n s  w ith in  th e  model can be poten­

t i a l  th re a ts  to  ex terna l v a lid i ty .  Two th re a ts  to  ex ternal v a lid i ty  

w ith in  th e  model include th e  use of p a r t i c u la r  c o s t data ( e .g . ,  inven­

to ry  ca rry in g  c o s t ,  m ateria l c o s ts ,  lab o r c o s ts )  and the use o f  p a r t i c ­

u la r  outcomes f o r  each problem response. I f  a resea rch e r is  t c  examine 

th e  impact o f  d ec is io n s  on the  f irm 's  p r o f i t ,  s p e c i f ic  values need to  

be assigned  to  th e  various c o s ts .  Care was taken to  s e le c t  rep re se n ta ­

t iv e  c o s ts  bu t th ese  co sts  are  a p o te n tia l  th re a t  to  ex te rna l v a l id i ty .  

To minimize t h i s  th re a t ,  non-cost components of performance were a lso  

exami ned.

A d d itio n a lly , w ith in  a computer s im u la tio n , i f  a resea rch e r i s  to  

examine th e  im pact o f  v a rio u s  d ec is io n s  on a f irm 's  p r o f i t ,  th e  p a r t i c ­

u la r  impact o f  each d ec ision  must be determined and programmed.

W ithin t h i s  re se a rch , th e  su b je c t i s  p laced in to  a p a r t ic u la r  pu r­

chasing environm ent and requested  to perform th e  ro le  of a purchasing 

manager. The purchasing environment in  which th e  su b jec t o p e ra te s  por­

t ra y s  an e f f ic ie n c y -  or an e ffe c tiv e n e ss -o rie n te d  performance meas­

urement system , op tiona l o r requ ired  in te ra c t io n ,  and low or high s t r a ­

te g ic  in fo rm a tio n . O perating w ith in  th is  environm ent, th e  su b je c t i s
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presen ted  with a s e r ie s  of purchasing s i tu a t io n s .  The su b je c t responds 

to  each problem s itu a tio n  by se le c tin g  one of four p o ss ib le  responses. 

The environment in  which the  su b jec t opera tes should in flu en ce  the 

manner in  which th e  su b je c t responds to  the  problem s i tu a t io n s .  For 

example, an ind iv idual operating  with an e ff ic ie n c y -o r ie n te d  p e rfo r­

mance measurement system i s  more l ik e ly  to  s e le c t  a problem response 

which appears to  in crease  e ff ic ie n c y , w hile an ind iv idua l operating  

w ith an e ff e c tiv e n e ss -o rie n te d  performance measurement system i s  more 

l ik e ly  to  s e le c t  a problem response which appears to  in crease  e ffe c ­

tiv e n e s s .  A fter s e le c tin g  a response to  each problem s i tu a t io n ,  the 

su b je c t has no fu r th e r  impact on the  r e s u l ts  o f th e  experim ent. The 

impact of each problem response on the f irm 's  op era tio n s  i s  prepro­

grammed in to  the sim u la tio n . Within the sim ulation  model, each o f the 

responses has a p a r t ic u la r  s e r ie s  of events a sso c ia te d  with i t .  These 

responses, through the  preassigned even ts, impact th e  elem ents w ithin 

the model, subsequently  impacting the p r o f i t  ob tained  by th e  firm . The 

su b je c t i s  unaware o f th e  actual impact of th e  responses on th e  f irm 's  

performance.

Care was taken to  assign  events and outcomes fo r  each response 

which were rep re se n ta tiv e  of those which might reasonably occur in  a 

" rea l world" environment. (The outcomes were examined by purchasing 

p ro fe s s io n a ls  through a m odified Turing t e s t  and no problems were re­

v ea led .)  However, th e  same research  r e s u l ts  may not be obtained  i f  

d i f f e re n t  outcomes were to  be asso c ia ted  with th e  problem responses.

The methodology employed in th is  research  c e r ta in ly  impacts the 

manner in which the  research  r e s u l ts  might be in te rp re te d . From one
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research  i s  th e  r e s u l t  th a t  in d iv id u a ls , when opera ting  in  d i f f e re n t  

environm ents, do indeed make d i f f e re n t  d ec isions when confronted with 

th e  same problem s i tu a tio n .  This r e s u l t  i s ,  in i t s e l f ,  an im portant 

c o n tr ib u tio n  to  the  f ie ld  o f purchasing management. This r e s u l t  in d i­

c a te s  t h a t  managers, by c re a t in g  a p a r t ic u la r  type o f  o pera ting  envi­

ronment, in flu en ce  the  dec is io n s  made by those in d iv id u a ls  opera ting  in  

t h a t  environm ent. For example, i f  a purchaser i s  m otivated and evalu­

a ted  with an e ff ic ie n c y -o r ie n te d  performance measurement system, th a t  

purchaser is  encouraged to  make buying decisions which in crease  

throughput or minimize c o s ts ,  thereby improving e ff ic ie n c y . Given th e  

r e s u l ts  o f  th is  resea rch , i t  i s  b en e fic ia l fo r  managers to  r e a l iz e  th a t  

th e  dec is io n s  made by in d iv id u a ls  are in fluenced  by t h e i r  o perating  

environm ent. Consequently, managers should s tr iv e  to develop th a t  type 

o f  environment which encourages th e  desired  decision-m aking behavior on 

th e  p a r t  o f  those in d iv id u a ls .

Another p o ss ib le  th r e a t  to  th e  g en e ra liza tio n  o f  the  re s u l ts  to  

d i f f e r e n t  s e t t in g s  l i e s  in  th e  s tru c tu re  o f the  model. The model does 

n o t p o rtray  a p a r t ic u la r  firm  or a p a r t ic u la r  in d u stry ; ra th e r ,  i t  

a ttem pts to  p o rtray  a g eneric  o rg an iza tio n . However, th ere  i s  one 

l im ita t io n :  The model i s  in ap p ro p ria te  fo r  firm s in which th e  purchas­

in g  function  c o n tro ls  a small p ercen t o f the  f irm 's  revenue. This 

model i s  s tru c tu re d  such th a t  the  purchasing function  c o n tro ls  (im­

p a c ts )  about 52% o f  the  f ir m 's  revenue. The re s u lts  from th e  research 

should be ap p lic a b le  to  firm s in  which th e  purchasing function  ex erts  

more or e q u iv a len t contro l over the  f irm 's  revenue, but the  r e s u l ts  may
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not be ap p ro p ria te  fo r  firm s whose purchasing function  p o ssesses sub­

s ta n t ia l ly  l e s s  contro l over the f irm 's  revenue.

This research  possesses several p o te n tia l  l im ita t io n s .  The p o s s i­

b i l i t y  o f  communication between su b je c ts  might l im it  th e  in te rn a l  va­

l i d i t y  o f  th e  study while the  use of s tu d e n t su b je c ts ,  p a r t i c u la r  c o s t  

d a ta , p reassigned  d ecision  outcomes, and th e  s tru c tu re  o f  th e  model 

might l im i t  th e  ex ternal v a lid i ty  o f  th e  study.

5.3 P o ten tia l C ontributions and Im p lica tio n s  o f  th e  Research 

Despite the  p o ten tia l l im ita tio n s  o f th e  resea rch , t h i s  work has 

co n trib u ted  to  the f ie ld  in several ways. The co n tr ib u tio n s  of th e  

research  and th e i r  im p lica tions a re  d iscussed  in th is  s e c tio n .

The major co n trib u tio n s  of the  research  include :

1. The development of a sim ulator fo r  ev a lu a tin g  the  e ffe c tiv e n e ss  o f

various ways o f  managing the purchasing fu n ctio n .

2. The p rov is ion  o f a methodology fo r quan tify in g  the  performance of 

the  purchasing function  as i t  impacts th e  firm .

3. The q u a n ti ta t iv e  evaluation  o f th e  impact of performance measure­

ment systems and degree of in te g ra tio n  (through components o f  in te r a c ­

tio n  and inform ation) upon purchasing and firm  performance.

4. The a p p lic a tio n  of an e x is tin g  methodology to  a new f ie ld  o f re ­

search .

5. The ad d itio n  o f em pirical research  in  an area  where l i t t l e  e x is t s .  

Each o f th ese  co n tr ib u tio n s  and th e i r  p o te n tia l  im p lica tio n s  fo r  r e ­

search ers  and managers are  discussed nex t.

This resea rch  has developed a sim u la to r by which various ways o f
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managing th e  purchasing function  can be eva lua ted . The sim ulation  can 

be a va lu ab le  c o n trib u tio n  to  both resea rch e rs  and managers. Through 

the  s im ula tion  model, th e  behavior o f purchasing functions with d i f f e r ­

en t c h a ra c te r i s t ic s  ( e .g . ,  d i f f e r e n t  le v e ls  and types o f  in fo rm ation , 

feedback, o r  goals) can be examined. A d d itio n a lly , these purchasing 

fu n ctio n s  can be evaluated  in  terms o f t h e i r  performance (or impact on 

the  firm ) when o perating  in  d i f f e re n t  types of environments ( e .g . ,  

environm ents with m u ltip le  p ro d u cts , vary ing  amounts and types o f  un­

c e r ta in ty ,  o r d i f f e re n t  amounts and types of reso u rces) . In essence, 

the  model allow s research  to  be conducted on the  d i f f e re n t  ways o f 

managing th e  purchasing function  in d i f f e re n t  types of environm ents. 

The r e s u l ts  of th is  p o ten tia l research  w ill provide management with 

in s ig h t  and inform ation about how the purchasing function  might be 

b e t te r  managed.

I t  has been recognized fo r  some time th a t  th e  ac tio n s  of th e  pur­

chasing fu n ctio n  impact th e  performance of the  firm . However, the  

na tu re  and e x te n t o f  the  impact of th e  purchasing function  has not been 

examined. The r e s u l ts  of t h i s  research  in d ic a te  th a t  the  purchasing 

function  s ig n i f ic a n tly  impacts the amount o f  th e  f irm 's  p r o f i t .  Pur­

chasing may impact the f irm 's  p r o f i t  through demand fo r the  end item , 

s a le s  of th e  end item , m ateria l c o s ts ,  lab o r c o s ts ,  number of back­

o rd e rs , o r to ta l  purchasing c o s ts .

The r e s u l ts  from th e  research  may be useful fo r  management in  

try in g  to  e s ta b l is h  the p o s itio n  and importance of th e  purchasing func­

tio n  w ith in  an o rg an iza tio n . A d d itio n a lly , th e  r e s u lts  in d ic a te  th a t  

th e  a c tio n s  o f th e  purchasing function  impact more than th e  c o s ts  ty p i ­
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c a lly  a t t r ib u te d  to  the  purchasing departm ent. The ac tio n s  of purchas­

ing in d iv id u a ls  may in crease  as well as decrease co s ts  elsewhere w ith in  

the  o rg an iz a tio n .

This rese a rch  has q u a n ti ta t iv e ly  eva lua ted  the impact o f  p e rfo r ­

mance measurement system s, type o f  in te r a c t io n ,  and amount o f s tr a te g ic  

in fo rm ation  upon purchasing and firm  performance. The r e s u l ts  o f  th e  

resea rch  can be q u ite  u sefu l fo r  purchasing managers because th e  re ­

s u lt s  can provide guidance and in s ig h t  in to  the impact o f  v arious ways 

o f  managing the  purchasing fu n c tio n .

Today, purchasing  fu n ctio n s  a re  g en e ra lly  managed with an e f f i ­

ciency performance measurement system ; purchasing is  o ften  no t re g u la r ­

ly  involved with th e  o th er in te rn a l  fu n c tio n s; and the  purchasing func­

t io n  i s  o f te n  no t c o n tin u a lly  involved in th e  planning processes o f  the  

firm . The resea rch  r e s u l ts  in d ic a te  t h a t  t h i s  method of managing the  

purchasing  fu n ctio n  may no t c a p i ta l i z e  on th e  fu n c tio n 's  t o ta l  poten­

t i a l  to  b e n e f i t  th e  firm .

A purchasing  fu n ctio n  which i s  d i re c te d  w ith an e ff ic ie n c y  p e r­

formance measurement system focuses on d ecreasing  m ateria l c o s ts  and 

in c re a sin g  op era tio n a l e ff ic ie n c y . Such a purchasing function  i s  capa­

b le  o f  perform ing q u ite  well in term s o f th ese  c r i t e r i a .  Lower m ate ri­

al c o s ts  do indeed d i re c t ly  impact th e  bottom l in e ,  o f te n  c re a t in g  

g re a te r  p r o f i t  f o r  th e  firm . However, c o n s ta n tly  s tr iv in g  fo r  lower 

m ate ria l c o s ts  may encourage th e  purchaser to  make dec is io n s  which 

s a c r i f i c e  q u a li ty ,  d e liv e ry , s u p p lie r  r e la t io n s ,  s e rv ic e , o r technolog­

ic a l  advancem ents. A d d itio n a lly , a continuous d riv e  fo r c o s t reduc­

tio n s  may encourage th e  purchaser to  lo se  s ig h t  of the o th er o b jec tiv e s
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of the  o rg an iza tio n , such as lower production c o s ts ,  h ig h er q u a li ty , 

le s s  scrap  and rework, o r increased  s a le s .

C u rren tly , with th e  prevalence of e ff ic ie n c y  performance measure­

ment system s, th ere  i s  l i t t l e  in cen tiv e  or m otivation  fo r  th e  purchas­

ing function  to  maximize i t s  co n trib u tio n  to  th e  goals o f  th e  firm  

except through co s t m inim ization. Consequently, th e  performance ob jec­

t iv e  o f  th e  purchasing function  o ften  becomes one of continued  reduc­

tio n  in  spending when, in  f a c t ,  sometimes an in cre a se  in  spending 

( e .g . ,  purchasing higher q u a lity )  might lead  to  an in crease  in  p r o f i ts .

I f  management continues to  reward purchasing fo r  c o s t m inim ization , 

the  ind iv id u a l in the  purchasing function  w ill continue to reduce 

c o s ts .

An e ff ic ie n c y  performance measurement system serves a v aluab le  

purpose w ith in  a purchasing fu n c tio n . The research  r e s u l ts  in d ic a te  

th a t  m ateria l co s ts  a re  s ig n if ic a n tly  lower in  such a system, and mate­

r ia l  co s ts  a re  a major element o f a f irm 's  to ta l  c o s ts .  However, to ta l  

concen tration  on e ff ic ie n c y  a lso  c re a te s  a lower p r o f i t  fo r  th e  f irm . 

Perhaps the  goals o f an e ff ic ie n c y  performance measurement system need 

to  be o v e rla id  with the  broader, systems concepts behind an e f f e c t iv e  

performance measurement system.

The g o a ls , o b je c t iv e s , and performance measures of an e ff ic ie n c y  

performance measurement system are  gen era lly  more o b je c t iv e , more quan­

t i t a t i v e ,  and e a s ie r  to  develop and measure than th e  g o a ls , o b je c t iv e s , 

and performance measures o f an e ffe c tiv e n e ss  performance measurement 

system. Consequently, e ff ic ie n c y  measures a re  o ften  used as th e  p r i ­

mary performance c r i t e r io n  fo r  the  purchasing fu n c tio n . More a tte n tio n
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needs to  be devoted to  the  development and subsequent measurement of 

e ffe c tiv e n e ss  g o a ls , o b jec tiv e s , and m easures.

This research  employed e ffe c tiv e n e ss  measures of co n tr ib u tio n  to 

p r o f i t ,  q u a li ty  o f  su p p lie r  r e la t io n s ,  and ex ten t of customer s a t i s f a c ­

t io n .  Developing a measure to  capture  the c o n trib u tio n  to  th e  f irm 's  

p r o f i t  by the  purchasing function  is  not easy . Often, t h is  c o n trib u ­

t io n  i s  determined by ev a lu a tin g  the  purchasing function  as a p r o f i t  

c e n te r . However, the  p r o f i t  c e n te r  concept might a lso tend to  c re a te  a 

departm entalized  viewpoint on the p a rt o f purchasing and might a lso  

p lace l i t t l e  emphasis on issu es  o th er than c o s t.  An a l te rn a t iv e  meas­

ure (or m easures) o f the  c o n trib u tio n  o f the  purchasing fun ctio n  needs 

to  be developed.

One measure o f e ffe c tiv e n e ss  which i s  f a i r ly  s tra ig h tfo rw ard  to 

develop and measure is  th e  q u a lity  of su p p lie r  r e la t io n s .  A p e rfo r­

mance measure in  th is  area could include aspec ts  o f de liv ery  r e l i a b i l i ­

ty ,  r e je c t io n  r a t e s ,  incidence of su p p lie r  a s s is ta n c e , length  o f r e l a ­

tio n sh ip  with su p p lie r ,  and th e  s u p p lie r 's  view o f the  r e la tio n s h ip . A 

so lid  base of q u a li ty  su p p lie rs  is  an in d ic a to r  of an e ff e c tiv e  pu r­

chasing fu n c tio n .

The idea o f measuring purchasing performance in  terms o f customer 

s a t i s f a c t io n  is  a new approach to  purchasing performance measurement. 

However, i f  the  goal of an e ffe c tiv e n e ss  performance measurement system 

i s  to  c o n tr ib u te  to  the  goals o f the  firm , then re la t in g  purchasing 

ac tio n s  to  customer s a tis fa c tio n  may not be so unusual. The goals o f a 

firm  o ften  deal with in creasin g  market share , improving p r o f i t  p e rfo r­

mance, o r  meeting a growth s tra te g y . These goals deal with in creasin g
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the  perceived  value of the p roduct, consequently  in creasin g  demand fo r  

th e  product. The ac tio n s  of purchasing , fo r  example, th e  choice of 

m a te ria ls  and s u p p lie rs ,  impact the  perceived  value of th e  product 

through q u a li ty ,  p r ic e ,  or d e liv e ry . Consequently, i f  purchasing in d i ­

v id u a ls  purchase m a te ria ls  (components) as d e s ire d  by th e  customer th e  

perceived  value o f  th e  product may in c re a se .

The purchasing function  w ith in  an o rg an iza tio n  is  o ften  not regu­

l a r ly  involved with th e  o th er in te rn a l fu n c tio n s  and o ften  does n o t 

c o n s is te n tly  p a r t ic ip a te  in nonpurchasing d e c is io n s . This lack  o f  

in te r a c t io n  i s  u n fo rtuna te  because i t  fo rces  purchasing in d iv id u a ls  to  

make d ec is io n s  w ithout a l l  re le v a n t in fo rm ation . Consequently, as 

in d ic a te d  by th ese  research  r e s u l t s ,  th ese  dec is io n s  may no t be in  th e  

b e s t  i n te r e s t s  o f  th e  firm . The research  r e s u l ts  in d ic a te  t h a t  i f  

purchasing  i s  aware of the  fu tu re  needs and p lans o f th e  o th er func­

t io n s ,  purchasing i s  b e tte r  ab le  to  s a t i s f y  those  needs in  th e  i n t e r ­

e s ts  o f th e  firm . For example, i f  purchasing i s  involved in  product 

development from the  i n i t i a l  s ta g e s , purchasing can provide v aluab le  

supply inform ation  to  th e  process and begin to  examine th e  supply en v i­

ronment fo r  th e  raw m a te ria ls .

To provide maximum c o n trib u tio n  to  th e  f irm , th e  r e s u l ts  of t h i s  

research  suggest t h a t  th e  purchasing fun ctio n  should not only be in ­

volved in  making and implementing ta c t ic a l  o r low er-level d e c is io n s , i t  

should a lso  be involved in  making and co n tr ib u tin g  to  the  f irm 's  s t r a ­

teg ic  d e c is io n s . To involve purchasing in  th e  s tra te g y  p ro cess , th e  

se n io r  purchasing manager might become a p a r t ic ip a tin g  member in the  

f irm 's  top  management s tra te g y  development p ro cess , p ossessing  au th o r­

R eprodu ced  with p erm ission  of the copyright ow ner. Further reproduction prohibited w ithout perm ission .



www.manaraa.com

157

i ty  eq u iv a le n t to the rep re se n ta tiv e s  o f  th e  o th e r  functional a reas 

involved in  th e  process [111].

The rese a rch  r e s u l ts  in d ic a te  t h a t  th e  possession o f s tr a te g ic  

inform ation  by th e  purchasing function  improves th e  p r o f i t  performance 

o f th e  f irm . Within th is  rese a rch , s tr a te g ic  inform ation was simply 

provided to  th e  purchasing in d iv id u a ls .  In th e  " rea l world", purchas­

ing i s  req u ired  to  o b tain  th is  in fo rm ation . To o b tain  the in fo rm ation , 

th e  purchasing  function  needs to  develop long-term  plans w ith in  th e  

function  i t s e l f .  These plans should include the r e s u l ts  of market and 

p ric e  a n a ly se s , p ro je c tio n s  of market and p r ic e  tre n d s , and p rese n t and 

p ro je c te d  m ate ria l a v a i la b i l i ty .  Top management needs to  provide pur­

chasing w ith both the  opportunity  and m otivation to  become p a r t  o f  th e  

s tr a te g ic  planning  p ro cess . The involvement of purchasing in  th e  

s tra te g y  process o f  th e  firm  might provide th e  firm  with valuab le  sup­

ply c o n s id e ra tio n s  and possib ly  more c le a r ly  define  the ro le  of pu r­

chasing in  accom plishing the  goals of the  firm .

The r e s u l ts  of t h is  research  in d ic a te  th a t  a purchasing fun ctio n  

w ith an e ffe c tiv e n e ss  performance measurement system, req u ired  in te ra c ­

t io n ,  and high s tr a te g ic  inform ation appears to  provide th e  most bene­

f i t  f o r  th e  f irm . Perhaps more e f f o r t  needs to  be devoted toward de­

veloping t h i s  type of purchasing fun ctio n  in  in d u stry .

This resea rch  used a lab o ra to ry  s im ula tion  to examine th e  p e rfo r ­

mance o f  th e  purchasing fu n ctio n . This methodology i s  r e la t iv e ly  new 

to  th e  area  of purchasing resea rch . The use o f  lab o ra to ry  experim enta­

tio n  i s  p rev a le n t in  purchasing rese a rch ; the use of s im ula tion  i s  

q u ite  r a r e .  The sim ulation  model in t h is  research  can provide some
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guidance and in s ig h t  in to  the  a p p lica tio n  o f sim ulation  in  studying the  

purchasing  fu n c tio n . The use of th is  methodology may a s s i s t  in  th e  

development of more complex, "real-w orld" research  in  the  f ie ld  of 

purchasing .

In summary, t h i s  research  has provided ad d itio n al inform ation to  

the  f i e ld  o f  purchasing  management. This inform ation can be useful to 

both re se a rch e rs  and managers. Researchers may use th e  r e s u l ts  and 

methodology o f  t h i s  research  as a foundation in  conducting fu tu re  r e ­

search in  th e  a re a . Future research  would be extremely v aluab le  be­

cause r e l a t i v e ly  l i t t l e  research  has been conducted in the  area of 

purchasing management. Managers may find  th e  r e s u l ts  of the  research  

usefu l when t ry in g  to e s ta b lis h  th e  importance of th e  purchasing func­

t io n  or when determ ining  how to  obtain  b e t te r  performance from the 

purchasing fu n c tio n . D iffe re n t managerial elements produce d i f f e re n t  

behaviors from th e  purchasing fu n c tio n , thereby c re a tin g  s ig n if ic a n tly  

d i f f e r e n t  im pacts on the  performance of the  firm .

5 .4  Suggestions fo r  Future Research 

The f i e l d  o f purchasing management has received l i t t l e  academic 

a tte n tio n  and th e re fo re  i s  r ic h  in  a reas  fo r  fu tu re  research . F u rth e r , 

th e re  are many p o ss ib le  ex tensions to  th e  research  reported  in th is  

d i s s e r ta t io n .  Many o f th ese  ex tensions f a l l  in to  th e  follow ing group- 

i  ngs:

1) F u rth er ex p lo ra tio n  of th e  environment used in  t h is  experim ent.

2) Development and ev a lu a tio n  o f o th e r  m anagerial elements in  th e  same 

environm ent.

3) E valuation of th e  m anagerial elem ents used in th is  research  extended
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to  o th er environm ents.

This research  has developed and evaluated  th re e  elem ents in  the 

management o f th e  purchasing fu n c tio n . The environment in  which these  

elem ents were evaluated  could be fu r th e r  exp lo red . The su b je c ts  in

th is  research  were upper d iv is io n  business undergraduates a t  Indiana 

U n iv e rs ity ; o th e r  su b je c ts  could be used. Other purchasing problems 

might a lso  be used; th ese  problems might c o n s is t  of d i f f e r e n t  problem 

s i tu a t io n s ,  d i f f e r e n t  responses, or problems dea ling  w ith p a r t i c u la r  

types o f purchasing  s i tu a t io n s .  This research  used an autom obile as 

the  end product with th e  problems r e f le c t in g  s i tu a tio n s  w ith th e  compo­

nent p a r ts ;  perhaps a d i f f e r e n t  end product m ight be used. Another 

study might examine th e  issu e  o f feedback. Feedback was provided p r i ­

m arily  in  the  form of q u a n ti ta t iv e  d a ta ; o th er forms and amounts of 

feedback might be examined. The in v es tig a tio n  of issu es  such as th ese  

would help extend th e  g e n e ra l iz a b il i ty  o f the r e s u l ts  of th is  d i s s e r ta ­

t io n .

Other elem ents in  th e  management o f the  purchasing function  could 

be developed and e v a lu a ted . The research  in  t h i s  d is s e r ta t io n  has 

explored th re e  managerial elem ents. Other research  could involve modi­

f ic a t io n  o f th ese  elem ents or development of e n t i r e ly  d i f f e r e n t  mana­

ge ria l e lem ents. M odifications could include th e  examination of the  

d i f f ic u l ty  lev e l o f  goals and o b je c t iv e s , the  in v e s t ig a tio n  o f d i f f e r ­

en t types o f in fo rm ation , th e  ex p lo ra tio n  of th e  c la r i t y  and /o r sp e c i­

f i c i t y  o f th e  o b jec tiv e s  o r  in fo rm ation , or th e  in v e s t ig a t io n  of d i f ­

f e r e n t  types o f  performance measurement- systems (in c lu d in g  those cu r­

r e n tly  in  e x is ten ce  in  th e  " rea l w orld"). New managerial elem ents
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could include the in v e s t ig a t io n  of group decision-m aking, th e  e ffe c ts  

of ro le  c o n f l i c t ,  o r th e  impacts o f d i f f e r e n t ' types o f  feedback or 

reward system s. Research in  th is  group of to p ic s  could lead  to the

development o f b e tte r  ways o f managing the purchasing fu n c tio n .

The th ir d  group o f suggested research  expands th e  problem to in ­

clude o th er environm ents. The environment used in t h is  research  a s ­

sumes th a t  resource's a re  f ixed  a t  a c e r ta in  le v e l .  Although th is  i s  a 

r e a l i s t i c  assum ption, o th er environments e x is t .  D iffe re n t resource 

le v e ls  might impact the  r e la t iv e  performance o f th e  d i f f e re n t  manageri­

al e lem ents. Other environmental changes might include th e  use of a 

m ulti product environm ent, d i f f e re n t  l o t  s iz in g  ru le s ,  various co st 

d a ta , o r d i f f e re n t  le v e ls  o f purchasing contro l on th e  f irm ‘s revenue. 

A d d itio n a lly , various le v e ls  and types o f  u n c e rta in ty  could be in tr o ­

duced in to  th e  environment.

Since th is  d is s e r ta t io n  rep resen ts  one o f th e  few experimental 

in v e s t ig a t io n s  devoted to  th e  problem of managing the  purchasing func­

t io n ,  th e  suggestions above rep resen t only a few o f th e  many s tu d ie s  

th a t  could be done to  b e tte r  id e n tify  and understand th e  problem.
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PERFORMANCE MEASUREMENT SYSTEM
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ID N U M B E R  __ _____________________

TH E  P URCHASING M A N AGER AT AUTQ T E C H

You h a v e  recently been hired as a P urchasing Manager at 

A u t o t e c h  Inc.. Autotech is a middle - s i z e d  firm which designs, 

m anufactures, and m arkets a line of exp e n s i v e  automobiles. As a 

Pur c h a s i n g  M a n a g e r  at Autotech, you are in c h a r g e  of purchasing a 

fa m i l y  of c o m p o n e n t s  for one model of the C o m p a n y ' s  automobiles. 

S ome of the ite m s  which you pu r c h a s e  i nclude the a u t o m o b i l e ’s 

clock, trim, an t e n n a  assembly, and seat assembly.

Autotech management, r e c o g n i z e s  that your p urchasing 

d e c i s i o n s  h a v e  a significant impact on the perfo r m a n c e  of the 

firm; therefore, they c losely moni t o r  your performance. M a n a g e ­

ment has esta b l i s h e d  three m e a s u r e s  by which they evaluate your 

performance. Your specific p e r f o r m a n c e  m e asures are:

1. Cont r i b u t i o n  to Profit

2. Su p p l i e r  Relations

3. C u s t o m e r  Satisfaction

Of t hese measures, a l t hough all of the m  are to be considered in 

your decisions, your total Co n t r i b u t i o n  to P r o f i t  is the most 

impo r t a n t  to management. Your overall p e r f o rmance on these 

m e a s u r e s  i n d i c a t e s  the extent to which you are s a t i sfactorily 

p e r f o r m i n g  y our r e s p o nsibilities. On this basis, your

p romotions, p a y  increases, and ten u r e  with the Company are 

determi ned.

Your p r i m a r y  p e r f o r m a n c e  measure, the Contribution to
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Pro-fit, i n d i c a t e s  the ext e n t  to which you con t r i b u t e  to  the 

C o m p a n y ’s pro-fit due to your decisions. M e t h o d s  to in c r e a s e  your 

C o n t r i b u t i o n  to the C o m p a n y ’s Pro-fit include: dec r e a s i n g  costs

e l s e w h e r e  wit h i n  the Company, -for example, in p r o d u c t i o n  or 

qua l i t y  control by p u r c h a s i n g  m a t e rials with -fewer de-fects; 

inc r e a s i n g  the C o m p a n y ’s sal e s  by improving the product -for the 

customer, t h e r e b y  crea t i n g  mo r e  demand; or by redu c i n g  your 

p ur c h a s i n g  costs. The key to improving your C o n t r i b u t i o n  to 

Pro-fit is to c o nsider the impact o-f your a ctions on the Co m p a n y 

as a whole. I-f you are u n s u r e  o-f the impact on the -firm, it is 

b e tter -for you to c h o o s e  a conserv a t i v e  option. S o m e  actions, 

for example, p u r c h a s i n g  a c h e aper product, may d e c r e a s e  your 

p u r c h a s i n g  cos t s  but it may also create less p r ofit for the 

C o m p a n y  if it d e c r e a s e s  cust o m e r  s a tisfaction or demand. Your 

d e c i s i o n s  must p r o v i d e  b e n e f i t  to the Company, not n e c e s s a r i l y  to 

t h e  p u r c h a s i n g  function.

T he amount of your Cont r i b u t i o n  to the C o m p a n y ' s  P r ofit is 

the net bene f i t  t o  the C o m p a n y  (Benefits - Costs) due to your 

decisions. Manag e m e n t  c o m p a r e s  th e  amount of your Cont r i b u t i o n  

to th e  C o m p a n y ’s Profit to the Potential Contri b u t i o n  to Profit 

which yo u  could have o b t a i n e d  if you had chosen a different  

action. The clo s e r  yo u  ar e  to your potential, th e  b e tter is your 

p e rformance. T h e  best p e r f o r m a n c e  in t his a rea is to have your 

C o n t r i b u t i o n  to Profit equal to the Potential Contribution.

Your second p e r f o r m a n c e  m e a s u r e  is the q uality of your 

supp l i e r  relations. M a n a g e m e n t  realizes that the p e r f o r m a n c e  of 

your vendors, in terms of product qual i t y  -and d e l i v e r y
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reliability, impacts the p e r f o r m a n c e  of Autotech. They feel that 

th e  way to obtain good perfo r m a n c e  f r o m  your vendors is to 

esta b l i s h  and maintain m u t ually beneficial relati o n s h i p s  with the 

vendors. Therefore, they insist that you establish long, 

p r o d u c t i v e  relati o n s h i p s  with suppliers, working with the 

s u p plier to sol v e  problems and im p r o v e  performance. This means 

that you should work with a m i n i m u m  n u mber of suppliers; provide  

th e  sup p l i e r s  with accurate, on— time information; and continue to 

work with a supplier until the p r ice offe r e d  by the supplier is 

muc h  higher than elsewhere or there are major problems with the  

s u p p l i e r ' s  service. D e l ivery and q u a lity r e l iability are worth 

m o r e  than obtaining a s l ightly lower pri c e  with unreliable 

s e r v i c e  or quality.

Ma n agement evaluates the q uality of your Supplier Relations 

on a s cale of 1 to 100, with 100 being the best possible rela­

tionship. If yo u  obtain good p e r f o r m a n c e  from your vendors and 

are willing to work with them, you should r e c eive satisfactory 

pe r f o r m a n c e  in this area. Generally, a v alue of 79 is considered 

to be an "average" level of Supp l i e r  Relations. However, 

ma n a g e m e n t  r a rely gives out values g r e ater than 86.

The success of the Company d e p e n d s  upon its ability to 

cr e a t e  ano maintain a customer;, therefore, your third and final 

p e r f o r m a n c e  me a s u r e  deals with the sa t i s f a c t i o n  of the customer. 

T h e  level of Customer S atisfaction is d e t e r m i n e d  through customer 

surveys. If you are purchasing the type of c omponents desired by 

t h e  customer, when they are desired, C u stomer Satisfaction will 

be high. If you are able to meet the custom e r ' s  desires, the

R eprodu ced  with perm ission  of the copyright ow ner. Further reproduction prohibited w ithout perm ission .



www.manaraa.com

C o m p a n y ' s  sales m i g h t  increase, ther e b y  cr e a t i n g  more pro-fit -for 

t h e  Company. On the same basis, stockouts o-f compon e n t s  could be 

e x t r e m e l y  costly in t e r m s  o-f customer bad will. Therefore, you 

m u s t  p r o v i d e  t h e  material re q u i r e m e n t s  -for today and work to 

e n s u r e  t h e  l o n g - t e r m  a v a i l a b i l i t y  of these materials.

C ust o m e r  S a t i s f a c t i o n  is also measured on a scale of 1 to 

1O0, with 100 bei n g  a f u l l y  satisfied customer. A val u e  of 79 

g e n e r a l l y  i n d i c a t e s  a c u s t o m e r  who is, on the "average" satisfied 

wit h  the product. It is very d i fficult to o b tain a value greater 

than 83.

Man a g e m e n t  e v a l u a t e s  your per f o r m a n c e  on your a bility to 

c o n t r i b u t e  to t h e  C o m p a n y ' s  profit, m a i n t a i n  good supplier 

relations, and s a t i s f y  the customer. If your p e r f o r m a n c e  is 

u n s a t i s f a c t o r y  in any of these areas, you can expect ne g a t i v e  

f e e dback f r o m  m a nagement.
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ID N U M B E R _______________________

TH E  P U R C H A S I N G  MA N A G E R  AT AU T O T E C H

You h ave r e c e n t l y  been hired as a Purcha s i n g  M a n a g e r  at 

Auto t e c h  Inc.. A u t o t e c h  is a midd l e - s i z e d  -firm which designs, 

manufactures, and m a r k e t s  a line o-f e x p e n s i v e  a u tomobiles. As a 

P ur c h a s i n g  Mana g e r  at Autotech, you ar e  in c h a r g e  of p u r c h a s i n g  

a f a m i l y  of c o m p o n e n t s  for one model of the C o m p a n y ’s  a u t o m o ­

biles. S ome of th e  ite m s  which you p u r c h a s e  incl u d e  t h e  a u t o m o ­

b i l e ’s clock, trim, a n t e n n a  assembly, and seat assembly.

Autotech m a n a g e m e n t  r e c o g n i z e  that your purcha s i n g  d e c i s i o n s  

h a v e  a s i g n i f i c a n t  impact on the p e r f o r m a n c e  of t h e  firm; 

therefore, the y  c l o s e l y  m o n itor your performance. M a n a g e m e n t  has 

e s t a b l i s h e d  two a reas in which they e v a l u a t e  your perform a n c e :  

t h e  cost of p u r c h a s e s  and the e f f i c i e n c y  with which yo u  p e r f o r m  

you r  respon s i b i l i t i e s .

Your sp e c i f i c  p e r f o r m a n c e  me a s u r e s  are:

Cost of P u r c h a s e s

1. Total Annual Cost R e d u c t i o n s

2. P o tential Cost Reduct i o n s  

E f f i c i e n c y

1. O p e r a t i n g  Cost

2. Order P r o c e s s i n g  Time

Of these measures, a l t h o u g h  all of t h e m  are to be c o n s i d e r e d  in 

y our decisions, your Total Cost R e d u c t i o n s  is the most i m p o r t a n t  

t o  management. Your overall p e r f o r m a n c e  on these m e a s u r e s  

i n d i c a t e s  the e x tent to which you are s a t i s f a c t o r i l y  p e r f o r m i n g  

y our respons i b i l i t i e s .  On this basis, your promotions, pay
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increases, and t e n u r e  with the Company are determined.

A cost r e d u ction is obtained when you are able to o b tain a 

lower p r i c e  per unit than the current price which yo u  are paying  

■for the item. Met h o d s  to obt a i n  a cost r e d u ction include: 

p u r c h a s i n g  in larger q u a ntities to obtain a q u antity discount; 

su b s t i t u t i n g  a less e x pensive p r o duct or material; using a closer 

ve ndor to d e c r e a s e  transp o r t a t i o n  costs; or changing to a new 

v endor who is offe r i n g  a lower price.

The amount of the cost r e duction is the d i f f e r e n c e  b e t ween 

the old unit p r i c e  and the new unit price. The Annual Cost 

R e d u c t i o n  for an i t e m  is found by multiplying the unit cost 

re d u c t i o n  t imes th e  annual u s a g e  of the item ((Previous P r i c e -  

New Price) * Annual Usage). The v alue of the Total Annual Cost 

R e d u c t i o n  will b e  ne q a t i v e  if you choose an action which 

i n c r e a s e s  casts, rather than decreasing them.

M a n a g e m e n t  co m p a r e s  the amount of cost red u c t i o n s  which you 

o b t a i n e d  to the Potential Cost Reduc t i o n s  which you could have

o b t a i n e d  if you had chosen another action. The closer you are to

y o u r  potential, the better is your performance. Th e  best 

p e r f o r m a n c e  in t his area is to h ave your Total Cost R e d u c t i o n s  

equal to the- Potential Cost Reductions. To obtain your Potential 

C o s t  Reduction, you must pu r c h a s e  the c omponents at the best 

p r i c e  which is consis t e n t  with the quality and se r v i c e  r e q u i r e ­

ments. Buy competitively, seeking to minimize cos t s  wher e v e r

possible.

The second, and less important, area of e v a luation is your 

a b i l i t y  to r e s pond quickly and e f f i ciently to the nee d s  of the
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o rganization. Your overall e f f i c i e n c y  is measured in two ways: 

t h e  a m ount of ope r a t i n g  costs which you incur for the Company, 

and the am o u n t  of time r e q uired for you to p rocess an order 

t hrough the system.

Your O p e r a t i n g  Costs consist of t h o s e  additional costs which 

yo u  incur in p e r f o r m i n g  your r e s p o nsibilities. These costs 

i n c l u d e  t e l e p h o n e  and po s t a g e  costs, travel costs, cost of 

supplies, and a d m i n i s t r a t i v e  costs due to order modification. 

Man a g e m e n t  a l l o w s  you to incur an Ope r a t i n g  Cost of $2000. Costs 

abo v e  t his a m o u n t  are, in their eyes, du e  to i r r esponsible buying 

and will n e g a t i v e l y  impact your p e r f o r m a n c e  evaluation.

The amount of work that you p r o c e s s  through the system, or 

your throughput, is m easured by the Order Processing Time. The 

order p r o c e s s i n g  time is the amount of ti m e  from the point at 

which you r e c e i v e  a r e q u i sition (a re q u e s t  to buy something) from 

th e  user to the point at which you h a v e  pl a c e d  the order with the 

supplier. T his f i g u r e  is provided in days and the smaller the 

number, th e  b e t t e r  is your performance. For example, processing 

an order in 13 days is better than r e q u i r i n g  17 days to p rocess 

t h e  order. M a n a g e m e n t  expects you to ma i n t a i n  an Order Processing 

T i m e  of 14 d a y s  or less.

To main t a i n  or i m p rove your O rder Pro c e s s i n g  Time, you need 

to pr o c e s s  the r e q u i s i t i o n s  as soon as they are received, 

m i n i m i z i n g  th e  amount of time spent b e f o r e  placing the order with 

a supplier. T h i s  means that you must avoid spending e x c e ssive  

t i m e  dev e l o p i n g  a c o n tract with a vendor, searching for a 

supplier, or spending, time in u n n e c e s s a r y  meetings or d i s c u s ­
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sions. You must c o n c e n t r a t e  on your daily responsibilities, 

p e r forming them e f f i c iently and productively.

M a n agement e v a l u a t e s  your performance on your ab i l i t y  to 

r e d u c e  purc h a s e  costs and m a x imize your operating efficiency. If 

your p e r f o r m a n c e  is u n s a t i s f a c t o r y  in either of these areas, you 

can expect n e g a t i v e  f e edback from management.
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INTERACTION
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M a n a g e m e n t  at Autotech, r e a l izing that y our r e s p o n s i b i l i t i e s  

a s  a P u r chasing M a n a g e r  are quite t i m e - c o nsuming, has been q u ite 

help-ful in a l l owing you to m i nimize the t ime you s p end in 

internal n o n — p u r c h a s i n g  activities. For example, m a n a g e m e n t  d o e s 

not require, or even encourage, yo u  to att e n d  the w e e k l y  sta-f-f 

m eetings. T h e y  -feel that your t ime can b e  m o r e  p r o d u c t i v e l y  

spent elsewhere. I-f you h a v e  p r o b l e m s  or que s t i o n s  on an issue, 

y o u  may wish to c o n t a c t  the using department, but only i-f t his 

c o n tact is necessary, and only to the' e x t e n t  that it will not 

h i nder your perfor m a n c e .
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M a n a g e m e n t  at Autotech, realizing that you need in-formation 

to s u c c e s s f u l l y  p e r f o r m  your responsibilities, has required you 

to bec o m e  in v o l v e d  in internal no n — p urchasing activities. For 

example, the y  h a v e  stro n g l y  r e commended that you attend the 

w e e k l y  staff meetings. These staff meetings, which you have been 

attending, h a v e  been very useful, providing you with information 

from the other functional areas.
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However, m a n a g e m e n t  also r e a lizes th a t  your r e s p o n s i b i l i t i e s  

as a Pur c h a s i n g  Mana g e r  are quite t i me-consuming. Therefore, 

they have been q uite help-ful in allowing you to m i n imize th e  t i m e  

y o u  spend in external non-purchasing activities. For example, 

they do not require, or even encou r a g e  you to become i n volved in 

professional o r g anizations. They feel tha t  your time can be m o r e  

p r o d u c t i v e l y  spent on a ctivities within the Company.
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In addition, m a n agement has encour a g e d  you to b e c o m e  

i nvolved in a c t i v i t i e s  external to the Company. They -feel that 

you must be a w a r e  o-f what is h a p p ening in the m a r k e tplace i-f you 

are to be a b l e  to buy competitively. F o l l owing m a n a g e m e n t s ’ 

e n c o uragement, you have bec o m e  an a c tive m e mber o-f the Pur c h a s i n g  

Ma n agement A s s o c i a t i o n  and the American P r o d uction and I n ventory  

Control Society. Both c-f these o r g a n i z a t i o n s  have been i n v a l u a ­

ble. Th r o u g h  t h e s e  organizations, you h ave obtained tim e l y  

in-formation on vendors, industry, technological developments, and 

the overall s u p p l y  and demand situation.
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EXPERIMENT MATERIALS
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TO: Potential Partici p a n t s  in Rese a r c h  P roject
FROM: Ellen Johnson, Principal Investigator
SUBJECT: P a r t i c i p a n t ' s  Consent

In-formed c o n sent is neces s a r y  -for all research a n d  other 
a c t i v i t i e s  w hich involve h u mans as subjects. P l e a s e  read the 
■fallowing care-fully and indicate your c onsent by si g n i n g  w here  
indicated.

The basic o b j e c t i v e  o-f this research is to i ncrease our k n o w l e d g e  
o-f p u r c hasing decision-making.

P R O C EDURE

In this research, you will be asked to make managerial d e c i s i o n s  
in a simul a t e d  environment. As a pur c h a s i n g  manager, y o u  will 
select a co u r s e  o-f action in re s p o n s e  to various p u r c h a s i n g  
problems.

The total t i m e  involved should b e  about one hour. E v e n  i-f you 
finish early, you will be given full credit for p a rticipating.

T H E  R I G H T  TO S T O P  YOUR PART I C I P A T I O N

You have the rig h t  to with d r a w  from this research pr o j e c t  and 
d i s c o n t i n u e  part i c i p a t i o n  at any time witnout p e n a l t y  or 
prejudice.

S I G N A T U R E

We need your s i g n a t u r e  to i ndicate that you have r ead t h i s  for m  
and, at this point, agr e e  to c o n t i n u e  with the project. You r  
si g n a t u r e  does not r e q uire you to f i nish the research. Remember,  
YOU MAY D I S C O N T I N U E  YOUR P A R T I C I P A T I O N  AT A N Y  TIME.

An y  q u e s t i o n s  r e garding any asp e c t  of this pr o j e c t  may be  
directed to E llen Johnson.

I have read the above and at this point, I a gree to continue.

S i g n a t u r e  ___________________________________

Date _____________________________________
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I NST R U C T I O N S

P l e a s e  r e a d  t h e s e  i n s t r u c t i o n s  c a r e f u l l y  b e f o r e  b e g i n n i n g  
th e  r e s e a r c h  p roject. You will m a k e  d e c i s i o n s  on an i n d i v i d u a l  
basis; tnere-fore, p l e a s e  do not talk du r i n g  the study. In 
addi t i o n ,  d o  n o t  d i s c u s s  th e  r e s u l t s  o-f the r e s e a r c h  wi t h  a n y o n e  
until al 1 o-f t h e  s u b j e c t s  h a v e  p e r f o r m e d  t h e  research.

P R O C E D U R E

As s u m e  t h a t  y o u  a r e  a P u r c h a s i n g  M a n a g e r  for Aut o t e c h ,  Inc. 
As a P u r c h a s i n g  Manager, y o u  will be ma k i n g  managerial d e c i s i o n s  
in a p u r c h a s i n g  envir o n m e n t .  M a n a g e m e n t  has p r o v i d e d  y o u  with 
p e r f o r m a n c e  m e a s u r e s  and y o u  will b e  e v a l u a t e d  on th e  b a s i s  of 
h o w  well y o u  p e r f o r m  in r e l a t i o n  to t h e s e  measures.

Your f i r s t  step in t h i s  re s e a r c h  p r o j e c t  is to c a r e f u l l y  
r ead "THE P U R C H A S I N G  M A N A G E R  AT A UTOTECH", a wr i t t e n  n a r r a t i v e  
w h i c h  has b e e n  p r o v i d e d  to you. T h i s  n a r r a t i v e  d e s c r i b e s  y o u r  
r o l e  as a P u r c h a s i n g  M a n a g e r  at A u totech, th e  e x p e c t a t i o n s  which 
m a n a g e m e n t  ha s  of you, and th e  nat u r e  of your p u r c h a s i n g  
en v i r o n m e n t .  Y o u r  r e s p o n s i b i l i t y  is to m a x i m i s e  your p e r f o r m a n c e  
in r e l a t i o n  to the m e a s u r e s  which m a n a g e m e n t  has e s t a b l i s h e d  for 
you. Your p e r f o r m a n c e  is imp o r t a n t  not o n l y  to the s u c c e s s  of 
Au t o t e c h ,  bu t  t o  y o u r  s u c c e s s  in t his r e s e a r c h  project.

H O W  S U C C E S S F U L  C A N  YOU BE  AS  A P U R C H A S I N G  M A N A G E R ?

A f t e r  y o u  h a v e  r e a d  (and understand) "THE P U R C H A S I N G  M A N A G E R  
AT A U T O T E C H , "  y o u  will p r o c e e d  to the s e cond step in th e  r e s e a r c h  
p r o ject. In the sec o n d  step of the research, you will be 
p r e s e n t e d  w i t h  a s e r i e s  of 16 p u r c h a s i n g  situations, o n e — a t — a — 
time, tha t  a r e  l i k e l y  to o c cur in t h e  life of a P u r c h a s i n g  
Manager. E a c h  s i t u a t i o n  p r o v i d e s  a d e q u a t e  i n f o r m a t i o n  for y o u  to 
s e l e c t  a r e s p o n s e  to  th e  problem. T h e r e  are no "tricks" in the  
p roblems.

Eac h  s i t u a t i o n  is f o l l o w e d  by  four d i f f e r e n t  ways in w hich 
to r e s p o n d  to the problem. A f t e r  you h a v e  c o m p l e t e l y  rea d  a 
s i t u a t i o n ,  y o u  will b e  ask e d  to s e l e c t  one of the four s o l u t i o n s  
to t h e  p r o b l e m .  A n a l y z e  each s o l u t i o n  and try to d e t e r m i n e  its 
impact. Y o u r  r e s p o n s e  sh o u l d  be s e l e c t e d  with the a b j e c t i v e  of. 
m a x i m i z i n g  y o u r  p erformance.

Af t e r  s e l e c t i n g  a r e s p o n s e  t o  a situation, you will be 
p r o v i d e d  wit h  f e e d b a c k  which i n d i c a t e s  y o u r  p e r f o r m a n c e  du e  to 
the p a r t i c u l a r  r e s p o n s e  whi c h  you chose. Using this f e e d b a c k  to 
g u i d e  you in y o u r  ne x t  decision, you will c o ntinue th r o u g h  the 
s i t u a t i o n s ,  until y o u  h a v e  r e s p o n d e d  to all 16 s i t u a tions.  
P l e a s e  read e a c h  s i t u a t i o n  caref u l l y  b e f o r e  gi v i n g  your r e sponse. 
You 'will net be able to c h a n g e  the dec: si on, once entered.
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Y o u  are bei n g  p r o v i d e d  with b l a n k  s h e e t s  o-f p a p e r  in c a s e  
y o u  would lik e  to t a k e  n o t e s  as y o u  p r o c e e d  t h r o u g h  the r e s e a r c h .

A-fter c o m p l e t i n g  all 16 situa t i o n s ,  y o u  will be ask e d  t o  
c o m p l e t e  a p o s t — e x p e r i m e n t  q u e s t i o n n a i r e .  T h e  q u e s t i o n n a i r e  will 
ob t a i n  y o u r  op i n i o n  on several a s p e c t s  c-f the experiment.

Whe n  y o u  h a v e  c o m p l e t e d  r e a d i n g  t h e s e  i n s t r u c t i o n s  and " T H E  
P U R C H A S I N G  M A N A G E R  A T  A U T O T E C H , "  y o u  ar e  r e a d y  to b e g i n  t h e  
r e s e a r c h  project.

To  b e g i n  the r e s e a r c h  p r o j e c t  type 
RUN P U R C H

T h e  c o m p u t e r  will r e s p o n d  w i t h  “W H A T  IS Y O U R  ID N U M B E R ? ”
E n t e r  th e  ID n u m b e r  w h i c h  is l o c ated in th e  top le-ft c o r n e r  o-f 
" THE P U R C H A S I N G  M A N A G E R  AT A U T O T E C H . "

T h e  -first p u r c h a s i n g  s i t u a t i o n  will b e  d i s p l a y e d  on the screen. 
R e a d  t h e  s i t u a t i o n  and s e l e c t  a resp o n s e ,  -following t h e  
i n s t r u c t i o n s  on t h e  screen. C o n t i n u e  to  r e s p o n d  t o  all 16 
s i t u a t i o n s  in thi s  manner, -following t h e  i n s t r u c t i o n s  on th e  
screen.

Y o u  m a y  g o  back and c o n s i d e r  t h e s e  w r i t t e n  i n s t r u c t i o n s  and 
" T H E  P U R C H A S I N G  M A N A G E R  AT A U T O T E C H , " at an y  t ime d u r i n g  the 
study.

G O O D  LUCK!
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ID NUMBER

P O S T — E X P E R I M E N T  Q U E S T I O N N A I R E

I N S T R U C T I O N S : P l e a s e  indi c a t e  your o pinion on the s e v e n — p o i n t
s ca l e  b e l o w  by c i r c l i n g  the a p p r o p r i a t e  number.

1. How use-ful did you -find the i n s t r u c t i o n s ?

1 2 3 4 5 6 7

Not use-ful Extremely
at all Use-ful

2- How c a r e f u l l y  did yo u  read the instru c t i o n s ?

1 2 3 4 5 6 7

Not care-fully Extre m e l y
at all care-fully

3. How care-fully did yo u  read "THE P U R C H A S I N G  MANA G E R  AT 
A U T O T E C H ”?

1 2 3 4 5 6 7

Not care-fully E x t r emely
at all care-fully

4. Haw well did y o u  unders t a n d  your p e r f o r m a n c e  m e a s u r e s ?

1 2 3 4 5 6 7

N at at all Very well

5. How c o m m i t t e d  were you to i m p r o v i n g  your pe r f o r m a n c e ?

1 2 3 4 5 6 7

Not c o m m i t t e d  Extremely
at all committed
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6. Did y o u  e n j o y  mak i n g  the d e c i s i o n s ?

No, I did not Yes, I enjoyed it
e njoy it at all a g reat deal

7. Ho w  u nusual did yo u  -find the tas k ?

1 2 3 4 5 6 7

Not unusual E x t r e m e l y
at a l 1 unusual

S. H o w  well d o  y o u  -Feel y o u  per f o r m e d  in t h i s  study?

1 2  3 4 5 6 7

E x t r e m e l y  p o o r  E x t r e m e l y  good
p e r f o r m a n c e  p e r f o r m a n c e

9. H o w  m u c h  t h o u g h t  did you use in m a k i n g  the d e c i s i o n s ?

1 2 3 4 5  6 7

N ot much t h o u g h t  A great deal
at al 1 o-f thought

10. H o w  well did yo u  und e r s t a n d  th e  i m p a c t  o-f each r e s p o n s e  on 
your p e r f o r m a n c e  m e a s u r e s ?

Not well E x t r e m e l y
at a l 1 w e l 1

11. He w  c o n f i d e n t  w e r e  y o u  in y o u r  d e c i s i o n s ?

1 2 3 4 5 6 7

N ot c o n f i d e n t  E x t r e m e l y
at all con f i d e n t
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12. Haw well did ya a  under s t a n d  your p urchasing en v i r o n m e n t ?

1 2 3 4 5 6 7

Nat well E x t r e m e l y
at a l 1 w e l 1

13. Do you -feel t hat your perfo r m a n c e  m e asures w e r e  r e a l i s t i c ?

1 2 3 4 5 6 7

Not a p p r o p r i a t e  V ery
at all a p p r o p r i a t e

14. Do yo u  feel that your perfo r m a n c e  m e asures we r e  the “r i g h t ” 
perfo r m a n c e  m e a s u r e s  for a P u r c hasing Mana g e r ?

Not ap p r o p r i a t e  V ery
at all a p p r o p r i a t e

15. Did you e n j o y  wo r k i n g  in the par t i c u l a r  pur c h a s i n g  
envi r o n m e n t ?

No, I did not Yes, I enjoyed it
e nj o y  it at all a gre a t  deal

16. If y o u  w e r e  t o  acc e p t  a position in a purch a s i n g  department, 
would you like to w ork in the e n v i ronment you just e x p e r i e n c e d ?

Would not like Would like it
it at all very much

17. I learned a b o u t  pur c h a s i n g  f r o m  p a r t i c i p a t i n g  in this 
research.

I learned no t h i n g  I learned a
at all great deal
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P l e a s e  us e  th e  spa c e  b e l o w  to provide comm e n t s  on the experiment, 
t h e  p u r c h a s i n g  en v i r o n m e n t  which you experienced, the per-formance 
m e a s u r e s  as s i g n e d  to you, or any other a spects o-f the research.

THANK Y O U  FOR YQUR ASSIS T A N C E

R eprodu ced  with p erm ission  of the copyright ow ner. Further reproduction prohibited w ithout perm ission .



www.manaraa.com

APPENDIX B 

EXPERIMENT DATA IN TABULAR FORM

R eprodu ced  with p erm ission  of th e copyright ow ner. Further reproduction prohibited without perm ission .



www.manaraa.com

l=H
i 

In
fo

x  r  3 a  m -« rii n ii ii n mr  3 o  m m q
OJ3 13 -h ■*> ma  1+ -h +  z

ID -• O  
3 r-> >-• n n-h 3 3 
0 re rr

01 01 ■O W *  01 vl O' <1 W

v| O
«0 O •- o
N3 O

W W W W W W W W W M W W W W Ww w w w w w -& -& -e> fow w w w w > -'
C D O > - 0 ' O I t - N 3 ' 0 - f c 0 ' . f > 0 ' v l f - N 3 v  
►* < O v i a i O ' C D ' 0 >' W W . t > M O v J v l O  
v l v l ' 0 0 ' 1— C D v l > 0 ^ v ! t _ n t ' J O ' O ' O ' V
tE iH -o w v io u io u ic D 0 i0 '0 'W -& r
U 1 UI CO( D- P » ' OOOONJ - C> CD' - 0 ' - C>

W N W W M W W W W W W W W W W* * * O I W * W ^ W C J I W U ! - t ‘ - t>- t»H
w a 3 C O w a 3 w - & t D O ' » - - o - e > - c > m u i v
- b W D M W ' O O O - ^ O ' t D - O O ' O W O
v i j > w o o o w c j i f f l * a J W ' f l a ] U i v
W t D O O ^ O W v l N W W W - O O v l I
o > m w m w M w o * o M O i W ( >

N 3 N J f O N I \ 3 1 \ 3 N > N } N 3 N ) N 3 MWN J I ' 0
^ > W U l ^ » U I 0 1 - & 0 l 0 I 0 I W 4 i N 3 U l - t > M
a i i - » 0 ' - & M W ' 0 - e > O M a a v i m o - t ‘ V
►“ N J O v l U I O C D O ' C O ' ^ W O D m v J X
W 0 ' ' 0 - P » ' 0 0 ' W v 4 O I f - v | ^ . W < 3 H * v
v l v | < J v l O ^ - W O 0 1 < J v l v l U I * ^ » r

m w m w m w m m m w w w m m mj s ^ a i ^ u i - e > 0 ' U i o i o i - p > - c » u i w - t > ' - .
v l W ^ m * < l t O ' O C J l v | v l | 0 0 - M ' O v
' 0 ' 0 ' J C 0 W C 0 0 ' v i O N 3 - P > O ' 0 C 0 C D 3
O O W * - 0 ' O U l < O f O v | s l l O v l M O V
o ^ . ^ a j ' O v i c n o o o i O v i O ' U i ' O X
v I C D O ' C D C D O ' O O O M O C J I O i ' O

01 £D —<3 UI VI O' O' VI
O' w o

N  W W W W W N W W N W W W M W W,t> w-o-&-e>-c>-c>-e>-c>uiwww-c>^wm
vi  NJ CJIO- t »0 i - P' ' 0 W m v l O W 0' v i N | v J v
0 0 3  O O ' O D ' O W v I J s W O l O * -  - &- C>CDvl O
OI U - C . M - P » O I ' J 0 3 l \ 3 - S > 0 ' a 3 0 3 > - - S > W ' - ^mo* 0>'OM<3 0 I U - O H 'J M O * M D O r
ON J  U ' ' J 0 3 W * * W W - C > O ' J v l « M ( D

N3 N 3 N 3 N3 N 3 WN 3 N 3 MN 3 N 3 N3 N 3 N 3 N J Woi o io io io io io io iu u io io ia io iu io im
OI W ■ £ > N 3 a 3 * - * v l U I N 3 0 ' 0 ' O N 3 v l O N 3 v |  v
W hj W 0 ' ' 0 - t » C D t - * 0 ' C D O 3 v j 0 ' O l ' 0 W v i O
W W  tJ '0 0 '* U I M h*W'OOOCDO-ti-C‘ N

0  t - i - * u i i - 0 1 0 ' 0 > * 0 ' t j | i - 0 ' 0 0 1
C30J 0 ' 0 - & 0 ' 0 ' v J W N 3 - P > - £ > 0 ' 0 - S > t 3 ' 0 '

N3 N3 N3 K3 MN3 N3 WN3 N3 NJ N3 NJ WN3 I S301 oioi-c>o!0i 0' 0iw o io io ia i-s> u ia im
U1JS> U 1 0 l 0 ' N ) ' 0 O ' 0 ' 0 - P ‘ - P » ' 0 v i v l W - C > ^
O ' ©  O I O O ' > - O C O v 3 N 3 0 i a 3 - e > 0 ' W O W 3
W O  U J > O O I O O I O h ^ v | O O O 0 ^ \
G3 O' W M O U I O < 3 O v l M « 0 O ( M | l- C a ro w  o f f ' o o ' o o o o ^ w w a j i o j o '

NJ N3K3 K3 N3 N3 K3 K3 KJ N3 NJ N3 WN3 N3 Woi oiO'W O'O'.&O'O'O'O'UiO'O'.&oifn
CO 00 0 1 0 0 ' N 3 W - £ > 0 0 1 0 ' C D ' O v i > - * ' 0 0 ' ' v
01 O' 0 ' - P » v l U ! N 3 v i v J C D v J h - C « | . S > WG D 0 ' 3
O' -S> 000' - 00'-&>— |- ' ' O U l W V l u i O ' - P > v | v.& u i w O ' v i f . u o t - w a j h * s i ^ \ | M i
CD <3 0 ' 0 ^ - P > O v l O ' - & - e > N 3 0 ' 0 0 - C > O C D

3  a n XI -h v. a  o m

R eprodu ced  with perm ission  o f th e  copyright ow ner. Further reproduction prohibited without perm ission .

TABLE 
B

.l



www.manaraa.com

TABLE B.2

I / 0 / L I / 0 / H I / R / L I / R / H
1 1 2 6 1 1 6 4 1 1 9 1 1 1 0 4
1 1 3 2 1 1 9 1 1 2 0 4 1 1 4 6
1 1 3 9 1 2 0 0 1 1 0 0 1 2 4 1
1 1 5 7 1 2 1 3 1 1 8 5 1 1 6 0
1 1 1 9 1 1 3 2 1 1 3 1 1 2 1 7
1 0 9 3 1 2 0 1 1 2 3 2 1 2 2 9
1 2 0 5 1 1 4 5 1 2 6 6 1 2 2 6
1 2 1 4 1 1 9 3 1 2 1 8 1 2 3 7
1 2 3 2 1 1 4 0 1 2 3 8 1 2 5 1
1 1 2 6 1 1 9 1 1 2 4 2 1 2 1 6
1 1 4 0 1 1 5 5 1 1 9 5 1 2 3 5
1 1 6 6 1 2 0 2 1 2 4 2 1 2 1 8
1 1 7 9 1 2 0 6 1 2 3 8 1 2 2 8
1 1 2 4 1 2 1 4 1 1 0 B 1 1 7 1
1 1 2 1 1 1 91 1 1 8 5 1 1 7 2

1 1 5 1 . 5 3 3 1 1 0 2 . 5 3 3 1 1 9 8 . 0 6 6 1 2 0 B . 7 3 3
3 0 . 6 2 6  I B 2 6 . 6 9 7 9 8 4 7 . 8 6 2 1 1 3 1 . 9 3 6 3 2

LEGEND
J = E f f i c  1 1 8 5 . 4 1 6
E = E f f e e
0=CJpt I n t
R= R q d  I n t
L = L o  I n f  a
H=Hi  I n f o

DEMAND

DEMAND

E / O / L E / O / H E / R / L E / R / H
1 1 5 6 1 2 2 4 1 2 6 6 1 2 1 5
1 2 0 0 1 2 3 0 1 2 4  1 1 2 2 2
1 2 4  1 1 2 2 0 1 2 1 0 1 2 3 0
1 1 3 8 1 2 3 0 1 2 3 8 1 2 6 6
1 1 8 2 1 2 0 0 1 24  1 1 2 1 5
1 1 3 2 1 2 2 4 1 2 1 8 1 2 6 6
1 2 2 4 1 2 3 0 1 2 6 6 1 2 5 1
1 2 2 B 1 1 4 3 1 2 6 6 1 2 6 6
1 2 0 5 1 1 0 1 1 2 2 6 1 2 3 5
1 2 1 3 1 2 0 2 1 2 6 6 1 2 0 9
1 2 1 4 1 2 6 2 1 2 5 2 1 2 4 7
1 2 1 1 1 1 9 B 1 2 0 5 1 2 5 1
1 2 1 7 1 2 3 5 1 1 6 4 1 1 4 3
1 1 4 6 1 2 3 5 1 2 3 9 1 2 6 6
1 1 8 2 1 2 0 9 1 2 4 2 1 2 4 2

1 1 9 2 . 6 1 2 1 4 . 8 6 6 f 1 2 3 6 1 2 3 4 . 9 3 3
3 3 . 6 5 2 7 3 2 6 . 9 9 3 4 9 2 7 . ‘ 3 2 5 2 0 3 1 . 2 0 6 7 7

1 2 1 9 . 6  
1 1 9 4 . 7 5  1 2 1 0 . 2 6 6  

1 1 8 5 . 3 8 3  1 2 1 9 . 6 3 3

1 2 0 2 . 5 0 8

C e l  1 Mean 
C e l l  S t d  Dev
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TABLE B.7

INVENTORY CARRYING COSTS

INVENTORY CARRY COST

/ O /L I / O / H I / R / L I / R / H E / O / L E /O /H E / R / L E /R /H
1 2 0 1 0 1 5 0 9 3 3 1 3 9 9 1 2 1 3 4 1 3 1 0 0 5 0 3 0 3 5 0 6 2 1 3 3 0 5
1 3 0 0 6 1 6 0 1 9 7 4 6 0 1 2 2 1 0 1 9 0 1 2 2 0 2 0 0 1 7 6 2 2 1 0 97 7
2 5 0 1  1 1 5 3 5 6 1 3 0 5 0 1 0 0 4 6 1 2 0 4 3 3 0 0 3 2 1 7 0 5 5 6 0 3 3
1 3 0 0 6 1 0 5 1 9 1 6 1 0 6 1 06 31 1 1 9 9 9 7 4 2 9 1 0 5 2 2 1 6 7 7 6
1 1901 1 2 5 0 0 1 2 6 7 2 1 5 1 4 2 1 5 6 0 3 1 5 3 3 5 17401 13 5 7 4
1 3 6 3 0 1 2 1 2 7 1 0 2 9 5 1 7 5 6 7 1 0 9 0 7 1 3 2 1 4 1 7 7 4 7 1 5 5 4 3
2 0 9 0 6 3 2 3 1 5 3 4 2 9 4 1 6 0 2 0 6 3 2 0 1 2 5 5 0 3 5 0 5 0 1 1454
1 1 0 7 0 9 7 3 5 1 4 1 3 6 2 5 7 3 1 2 0 7 0 5 172 1 1 3 0 4 9 2 1 7 2 4 6
1 4 9 1 9 1 4 0 5 0 2 1 2 1 4 0 9 9 1 1 4 9 7 6 1 4 7 4 6 2 1 0 9 1 0 4 6 2
3 2 1 7 5 1 2 0 5 6 1 5 6 9 0 1 5 6 0 1 1 5 2 0 1 0 7 0 5 2 4 0 6 5 3 0 7 4 9
1 1 0 1 3 1 0 9 2 7 1 1 2 4 7 1 0 6 5 6 1 2 0 9 4 1 9 3 9 6 1 4 2 9 2 1 0 9 4 0
1 2 2 6 0 1 9 6 0 0 2 4 7 0 0 1 4 3 7 6 1 5 3 6 1 2 9 7 5 2 1 0 3 9 3 1 5 9 0 9
1 2 0 1 6 2 9 0 7  1 1 6 3 4 5 1 5 3 6 2 1 4 0 5 6 1 3 4 9 0 9 0 1 4 1 3 0 3 6
124-79 1 2 3 9 4 t 1 6 0 0 1 9 2 9 9 1 2 4 6 9 1 9 0 2 3 0 5 0 0 1 7 7 7 2
1 1 6 7 2 1 5 0 2 9 1 1 5 3 5 9 0 3 9 1 6 6 3 2 6 3 3 3 14 106 2 5 2 0 0

1 5 0 3 7 . 4 6  1 6 4 3 7 . 2 6  1 7 3 2 3 . 1 3  1 4 2 4 6 . 2  1 4 0 9 6 . 9 3  1 5 6 6 2 . 2 6  1 0 9 9 0 . 6 6  1 5 7 2 9 . 0 6  
6 7 2 3 . 7 6 6  6 2 1 0 . 1 2 2  7 3 5 7 . 9 4 6  4 3 6 7 . 9 7 6  3 3 1 0 . 3 1 2  7 3 2 4 . 4 0 2  0 4 6 5 . 3 0 0  5 9 1 0 . 0 4 9

LEGEND
1=Ef f  i c  1 5 9 6 1 . 0 1  1 6 1 2 1 . 7 3
E ^ E f f e c  16564.05  15510.7
0 = O pt I n t  1 5 5 0 0 . 4 0  1 6 5 7 4 . 2 6
R=Rqd I n t
L=Lo I n f o  1 6 0 4 1 . 3 7
H=Hi I n f o

C e l  1 Mean 
C e l l  StcJ Dev

E f f i c / E f f e e  
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