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BEHAVIOR SYSTEMS ANALYSIS OF 
A WORKER-MANAGED BAKERY

The p r e s e n t  s e r i e s  o f  s tu d ie s  i s  a b e h a v io ra l  system s a n a ly s is  

o f th e  problem s o f jo b  p erfo rm ance , prom ptness a t  w ork, and c o s t 

c o n t r o l .  Many s tu d ie s  su rv ey ed  in  th e  b u s in e s s  and i n d u s t r i a l  

l i t e r a t u r e  have m e th o d o lo g ic a l p ro b lem s, and th o s e  em ploying good 

e x p e rim e n ta l c o n t ro l  have n o t a d d re sse d  th e  c o s t  e f f e c t iv e n e s s  

o f  th e  p ro c e d u re s  th e y  e v a lu a te d  (Pommer and S tre e d b e c k , 1974;

Hermann e t .  a l . ,  1974). Those s tu d ie s  em ploying q u a s i-e x p e r im e n ta l 

d e s ig n s  g e n e ra te  in a d e q u a te  d a ta  and a ls o  o f te n  f a i l  to  a d d re s s  

th e  c o s t  e f f e c t iv e n e s s  o f  th e  p ro ced u res  used  (B ro b s t, 1976;

K ent, 1974; S c h n e lle  and Lee, 1974; Campbell and S ta n le y , 1966;

B aer, Wolf and R is le y ,  1969). A m ajo r re a so n  f o r  th e se  d e f ic ie n c ie s  

in  such s tu d ie s  i s  th e  a d d i t io n a l  tim e and money in v o lv e d  in  do ing  a 

more a d eq u a te  s tu d y .  These same s tu d ie s  a l s o  la c k  c l i e n t  p a r t i c ip a 

t io n  in  th e  d e s ig n , w hich i s  o f te n  d e s i r a b le  f o r  e t h i c a l  and 

p r a c t i c a l  re a so n s  (K ent, 1974).

In  th e  p r e s e n t  s tu d i e s ,  we used  t im e - s e r ie s  q u a s i-e x p e r im e n ta l 

d e s ig n s  (Cam pbell and S ta n le y , 1966) combined w ith  a  b e h a v io ra l  

system s approach  (M a lo tt, 1972). The c r i t i c a l  d i f f e r e n c e  betw een 

t r u e  and q u a s i-e x p e r im e n ta l  d e s ig n s  i s  t h a t  w ith  a t r u e  e x p e rim e n ta l 

d e s ig n , th e  r e s e a r c h e r  c o n t ro ls  th e  random ass ig n m en t o f th e  sam ple 

p o p u la tio n  to  tre a tm e n t and n o - tre a tm e n t c o n d i t io n s .  We employed 

a s in g le  group in  each o f 't h e s e  s tu d i e s ,  making numerous o b se rv a tio n s  

in  each  o f  a t  l e a s t  two s u c c e s s iv e  c o n d i t io n s .  The g r e a t e s t  s in g le

1
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t h r e a t  to  i n t e r n a l  v a l i d i t y  i n  t h i s  t im e - s e r ie s  d e s ig n  i s  th e  p o ss 

i b i l i t y  o f  some u n c o n tro l le d  s im u lta n e o u s  e v e n t a c tu a l ly  c a u s in g  th e  

changes o b se rv ed . S c h n e lle , K irc h n e r , McNees, and Law ler (1975) 

used  th e  t im e - s e r ie s  a n a ly s is  when i t  was im p o ss ib le  to  g a in  f u l l  

e x p e r im e n ta l c o n t ro l .  We used  a  t im e - s e r ie s  a n a ly s is  f o r  s im i la r  

re a s o n s . A f u r th e r  so u rce  o f  confound ing  in  th e se  s tu d ie s  was 

t h a t  we conducted  them c o n c u rre n tly  so t h a t  a t  one p o in t  th r e e  

in d e p en d en t v a r ia b le s  w ere im plem ented s im u lta n e o u s ly . T ab le  

1 shows th e  sch ed u le  o f  in d ep en d en t v a r i a b l e s .
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T a b le  1

S chedu le  o f  D ependent and In d ep en d e n t V a r ia b le s

Study D ependent V a r ia b le In d ep en d e n t V a r ia b le D ates

O r ig in a l  C le an in g  Tasks B a s e lin e Feb. 12, 1976
C o n tin g en t-P ay
C o n tin g e n t-P a y -w ith -
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New C le an in g  Tasks B a s e l in e
C o n tin g e n t-P a y -w ith -

Feb. 12 , 1976

Im p ro v e d -T a sk -D e sc rip tio n Feb. 27, 1976

P e rc e n ta g e  Prompt Bonus J a n . 4 , 1976
No bonus F eb . 27, 1976

V alue (Amount) o f  Goods B a se lin e O ct. 23, 1975
Produced Bonus Nov. 12, 1975
T o ta l  W orker Hours C le a n in g  Pay Added Dec. 4 , 1975
V alue (Amount) o f  Goods C o n tin g e n t Pay f o r  C le an in g F eb . 20, 1976
Produced p e r  W orker Hour 
Mean W orker Hour 
W age-product R a tio

C ost C o n tro l Feb. 27, 1976
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BEHAVIORAL SYSTEMS ANALYSIS

The "sy stem s approach" developed  a s  a  d e c is io n  making p ro c e s s  

w here lo g ic  le d  to  s u c c e s s fu l  d e c is io n s  -  s u c c e s s f u l  in  te rm s o f th e  

ach ievem ent o f  th e  g o a ls  o f th e  system  (Churchman, 1968). The 

b e h a v io ra l  system s approach  d e s c r ib e d  by M a lo tt (1972) i s  o u t l in e d  

below:

S tep  1: A nalyze th e  e x i s t in g  sy stem , u s in g  th e  co n ce p ts  and

p r in c i p le s  o f  b e h a v io r , and d e s c r ib e  th e  re sp o n se , th e  consequences, 

and th e  c o n tin g e n c ie s .  A f te r  co m p le tin g  th e  b e h a v io ra l system s 

a n a ly s i s  o f th e  e x i s t in g  sy stem , d es ig n  th e  new system  by p ro cee d in g  

th ro u g h  th e  fo llo w in g  s te p s  o f  system s a n a ly s i s .

S tep  2: S ta t e  th e  o v e r a l l  b e h a v io ra l  o b je c t iv e s ,  and d e s c r ib e

th e  dependent v a r i a b le s .  The o b je c t iv e s  m ust be a t t a i n a b l e ,  

o b s e rv a b le , and f u n c t io n a l .  I f  th e  o b je c t iv e  i s  a t t a i n a b l e ,  most 

o f  th e  p eo p le  in v o lv ed  have a  h ig h e r  p r o b a b i l i t y  o f  su c c e s s .  I f  

th e  b e h a v io r  i s  o b se rv a b le , th e  re sp o n se  can be conseq u a ted  and 

th e  system  e v a lu a te d .  And i f  th e  b e h a v io r i s  f u n c t io n a l ,  th e  r e s 

ponse w i l l  p roduce more consequences im m ed ia te ly , and th e  system

w i l l  be m a in ta in ed  in  th e  f u tu r e .

S tep  3: D esign th e  b e h a v io ra l  sy stem  to  accom plish  th e

o b je c t iv e s  s t a t e d ,  and d e s c r ib e  th e  in d e p en d en t v a r i a b l e s .

S p e c ify  b o th  p o s i t i v e  and a v e r s iv e  consequences and th e  c o n tin g e n c ie s  

betw een th e  re sp o n se  and th e s e  consequences.

S tep  4: Implement th e  system . E x p la in  to  th e  p a r t i c ip a n t s

w hat th e  d e s ir e d  b e h a v io r  i s ,  w hat consequences a r e  programmed, and

4
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what th e  c o n tin g e n c ie s  a r e  fo r  perfo rm in g  and n o t p e rfo rm in g  th e  

d e s ir e d  re sp o n se . Get th e  p a r t i c i p a n t s '  co n sen t to  p a r t i c i p a t e .  

C o n s is te n t ly  observe  th e  b eh av io r s p e c i f ie d  in  th e  d e s ig n , n ev e r 

m odera ting  in  th e  d e l iv e ry  o f  th e  consequences a c c o rd in g  to  th e  

c o n t in g e n c ie s .

S tep  5: E v a lu a te  th e  sy stem , and m easure th e  ach ievem ent

o f  th e  o b je c t iv e s .  I s  th e  o v e r a l l  o b je c t iv e  b e in g  met? E v a lu a te  

th e  achievem ent o f th e  o b je c t iv e s  once th e  p ro ced u res  a re  p ro p e r ly  

im plem ented, and p eo p le  a re  making th e  s p e c if ie d  re sp o n se  a t  th e  

d e s ire d  r a t e s .

S tep 6: R ecycle  th rough  th e  s te p s  o f  system s a n a ly s i s ,  i f

th e  o v e r a l l  o b je c t iv e s  a re  n o t  b e in g  ach iev ed . S t a r t  o v e r , recon

s id e r in g  each s te p ,  exam ining th e  o r ig in a l  a n a ly s i s ,  exam ining th e  

f e a s i b i l i t y  of th e  b e h a v io ra l o b je c t iv e s ,  re d e s ig n in g  th e  system  

i f  n e c e s s a ry , im plem enting  th e  new d es ig n , and r e - e v a lu a t in g  the  

new system .

THE SETTING

The p re s e n t  p r o je c t  took  p la c e  in  a  sm all b ak e ry  -  a  s e l f 

managed p ro d u c tio n  u n i t  o f  a  producer-consum er food c o -o p e ra t iv e .  

The worker-members managed th e  g ro ce ry  s to r e  and th e  b a k e ry , 

h o ld in g  w eekly g e n e ra l b u s in e ss  m e e tin g s . The members o f  th e  t o t a l  

o rg a n iz a tio n  had v e to  power over th e  bakery  d e c is io n s  a t  th e  w eekly 

b u s in e s s  m e e tin g s . These members a ls o  s e t  one u n u su a l c o n s t r a in t :  

th e  bakery  was to  p roduce food w hich d id  n o t use  r e f in e d  s u g a r , 

l a r d  o r a r t i f i c i a l  p r e s e r v a t iv e s ,  em phasizing  th o se  foods o f  h ig h
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n u t r i t i o n a l  v a lu e  r a th e r  th an  th o se  a p p e a lin g  to  th e  la r g e r  mass 

m arke t.

The h a k e rs  a l s o  a t te n d e d  t h e i r  own w eekly m e e tin g s . At th a t  

m ee tin g , th ey  c o -o rd in a te d  a c t i v i t i e s ,  and d is c u s s e d  and re so lv e d  

prob lem s. Each b a k e r  had th e  o p p o r tu n ity  to  v o te  on any proposed 

changes in  th e  b ak ery  a t  th e  b a k e rs ' m eeting  a s  w e ll  a s  th e  g e n e ra l 

b u s in e s s  m e e tin g s . The o rg a n iz a t io n  p a id  th e  b ak e rs  $1.50 fo r  

a t te n d in g  th e  bakery  m ee tin g s , u s u a l ly  l a s t i n g  one h o u r.

Baking s h i f t s  began a t  5 :00  a .m . Monday th ro u g h  Friday-, and 

a ls o  a t  3 :00  p.m. F r id a y , l a s t i n g  from  s ix  to  te n  h o u rs , w ith  one 

to  f iv e  p eo p le  w orking on each  s h i f t .  The b ak e rs  p rep a red  s ix  to  

te n  d i f f e r e n t  item s d u rin g  th e  f i r s t  th r e e  to  s ix  h o u rs . They 

s p e n t th e  rem a in in g  tim e c le a n in g  th e  bakery  and packag ing  th e  

p ro d u c ts .

T ab le  2 shows how much th e  b a k e rs  earned  in  com m ission, 

based  on th e  number and c la s s  o f item s produced each day . The 

p ay m aster computed th e  in d iv id u a l  com m ission by d iv id in g  th e  com mission 

by th e  number o f  h o u rs  each p e rso n  s p e n t p re p a r in g  food , add ing  a 

b ase  pay o f f i f t y  c e n ts  p e r  hour worked to  th e  in d iv id u a l  p ro d u c tio n  

com m ission.

On a ty p ic a l  s h i f t  th re e  w orkers baked s i x  to  ten  ite m s .

The p ro d u c tio n  o f te n  in c lu d e d  two b a tc h e s  o f  b re a d , and one b a tc h  o f 

v e g ie  tu rn o v e rs ,  c o o k ie s , cakes and energy  b a r s .  The commission f o r  

th a t  o u tp u t would be as shown in  T ab le  2 .
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Table 2

Bakery P ro d u c tio n  Commission

Item Commission U n its  p e r Commission p e r
p e r  U n it B atch B atch

Bread $ .10 60 $6.00

G ranola $ .10 70 $5.00

V egie T urnovers $ .15 50 $6.00

P o ta to  Kugel $ .03 36 $1.08

Cookies $ .02 200 $4.00

Y easted  Cakes $ .04 40 $1.60

O ther Cakes $ .0 3 36 $1.08

Energy B ars $ .02 72 $1.44

T o ta l $26.20

R eproduced  with perm ission o f the copyright owner. Further reproduction prohibited without perm ission.
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I f  a l l  th e  b a k e rs  a r r iv e d  a t  5 :00  a .m .,  and had e v e ry th in g  

read y  f o r  th e  oven by 9 :00  a .m .,  th ey  each had fo u r  b ak in g  h o u rs  

f o r  a  t o t a l  o f  tw elve  m an-hours. The t o t a l  com m ission would th en  

be d iv id e d  by tw e lv e , y ie ld in g  $2.18 p e r  hou r f o r  th e  b ak in g  h o u rs .

To f i n i s h  th e  b ak in g  s h i f t ,  th e y  each c lean ed  and packaged f o r  

th r e e  to  f iv e  h ou rs a t  $1 .00 p e r  h o u r.

As a  r e s u l t  o f  th e se  s tu d i e s ,  how ever, th e  pay changed so th a t  

th e  b a k e r s ’ av e rag e  wage ro s e  from  $1 .43 p e r  hou r a t  th e  b e g in n in g  o f 

th e  p r o je c t  to  $2 .28  p e r  hour a t  i t s  h ig h e s t  p o in t .

P r io r  to  t h i s  p r o je c t  th e  b a k e rs  had re c o rd e d  a t te n d a n c e , 

p ro d u c tio n , and c le a n in g  done on each  b ak in g  s h i f t  b u t th ey  had 

n e v e r  c r i t i c a l l y  e v a lu a te d  th e  in fo rm a tio n . They d id  l i t t l e  f in a n 

c i a l  p la n n in g . Nor d id  anyone do an a n a ly s i s  o f  th e  c o s ts  o f  la b o r  

f o r  b ak in g , and c le a n in g  and p ack ag in g , o r  o f th e  ta s k s  com pleted , o r  

o f  th e  acc u racy  o f  r e p o r t in g  p ro d u c tio n . As v a r io u s  needs em erged, 

( e . g . ,  fo r  new o v ens, fo r  a  sm a ll m ixer, f o r  t r a i n in g ,  f o r  h ig h e r  

w ag es), i t  became a p p a re n t t h a t  th e  b ak ers  w ould have to  ta k e  a 

c lo s e r  lo o k  a t  t h e i r  o p e ra t io n .

S e v e ra l r e in f o r c e r s  may have he lped  m a in ta in  p eo p le  s ta y in g  

and w orking  in  th e  b a k e ry . These r e in f o r c e r s  in c lu d e d  money, c o n t ro l  

over th e  q u a l i ty  o f  th e  p ro d u c ts  so ld  and over w orking c o n d i t io n s ,  and 

s o c i a l  a p p ro v a l f o r  e a t in g ,  p ro d u c in g  and s e l l i n g  n a t u r a l  fo o d s . The 

b a k e rs  fu n c tio n e d  as a  group th a t  d e l iv e re d  m utual s o c i a l  a t t e n t i o n .

I  se rv e d  in  a  v a r i e ty  o f  fu n c tio n s  w h ile  co n d u c tin g  th e s e  

s tu d ie s .  They in c lu d e d  c o l l e c t in g  prom ptness d a ta ,  c o u n tin g  goods 

p roduced , o b se rv in g  com pleted  c le a n in g  ta s k s ,  com puting p a y r o l l ,
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and u p d a tin g  p ro d u c tio n .

Throughout th e  s tu d i e s ,  th e  co-op em ployed e le v e n  b a k e r s ,  w ith  

sev en  w ork ing  a t  any one tim e . These b a k e rs  worked m ostly  p a r t - t im e ,  

b u t  depended on t h i s  jo b  f o r  t h e i r  incom e. The n in e  women and tiro 

men ranged  in  age from  n in e te e n  to  tw e n ty -n in e , se v e n  b e in g  c o l le g e  

g ra d u a te s ,  th r e e  o th e r s  h av in g  some c o l le g e  e d u c a tio n  and one 

h av in g  some h ig h  sc h o o l e d u c a tio n . Each b a k e r s ig n e d  a  c o n t ra c t  

w here th ey  ag reed  to  work f o r  a  minimum o f  th r e e  m onths. They each 

w ent th rough  a te n  s e s s io n  t r a i n in g  p e r io d ,  p re p a r in g  each  item  

produced w ith  th e  s u p e rv is io n  o f an e x p e rie n c e d  b a k e r .  T hree b ak ers  

worked d u rin g  a l l  o f  th e  s tu d i e s .
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STUDY I :  CONTINGENT PAY FOR CLEANING

S tep  1: A n a ly s is  o f  th e  E x is t in g  System

The b ak ery  was lo c a te d  i n  a  c i t y  t h a t  l i c e n s e s  food s e r v ic e  

o p e ra t io n s .  U sing th e  s a n i t a r y  c o n d it io n  o f  th e  o p e ra t io n  as th e  

main c r i t e r i o n  f o r  g ra n tin g  o r  re v o k in g  p r iv i l e g e s ,  th e  in s p e c to r s  

use  a  c h e c k l is t  th a t  i te m iz e s  p o in t  lo s s e s  f o r  u n s a n ita ry  c o n d i t io n s .

In  th e  f a l l  o f 1975, th e  lo c a l  h e a l th  in s p e c to r  rem inded us t h a t  

th e  same problem s e x is te d  on t h i s  in s p e c t io n  as  th e  l a s t  in s p e c t io n .

The b a k e rs  d is c u s se d  th e  in s p e c t io n  r e p o r t  and s a id  th ey  w ere w i l l in g  

to  do more c le a n in g . But no system  e x is te d  to  im plem ent th e  in s p e c to r s ' 

recom m endations.

F o llow ing  th e  d is c u s s io n  o f  th e  r e p o r t ,  th e  b ak e rs  drew up a 

l i s t  o f  c le a n in g  ta s k s  th ey  th o u g h t sh o u ld  be done r e g u la r ly .  How

e v e r ,  they  d id  n o t l i s t  e v e ry th in g  th e  in s p e c to r s  recommended; on ly  

th o s e  ta sk s  t h a t  they  would a l l  a g re e  to  do each day. The b ak e rs  

th e n  a s s ig n e d  pay v a lu e s  f o r  each  ta s k  a t  $1.00 p e r  h o u r. The 

b a k e rs  computed t h e i r  pay on th e  b a s i s  o f th e  item s checked o f f  as 

com pleted  each  day and added th e  t o t a l  to  th e  b ase  r a t e  o f $1 .00  

p e r  h o u r.

At t h a t  tim e we had no p la n s  to  d i r e c t l y  o b serve  ta s k  com

p le t i o n ,  n o r to  add consequences f o r  in c o r r e c t  r e p o r t in g .  L a te r ,  we 

made some in fo rm a l o b se rv a tio n s  to  e v a lu a te  th e  e f f e c t iv e n e s s  o f  th e  

c le a n in g  done. We n o te d  th a t  l e s s  was h e in g  done th an  was b e in g  

r e p o r te d  done. We com piled a  new l i s t  based  on th e  h e a l th  in s p e c to r s ' 

r e p o r t .  The new l i s t  added c le a n l in e s s  o f th e  equipm ent, u t e n s i l s ,

10
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and k i tc h e n ,  and d is p o s in g  o f  th e  g a rb ag e , and p r o te c t in g  th e  food . 

For a n a ly s i s ,  th e  ta s k s  w ere s o r te d  in t o  h ig h -a n d - lo w -e f fo r t  t a s k s .  

H ig h -e f fo r t  ta s k s  w ere w o rth  $.25. o r  more and to o k  f i f t e e n  m inu tes 

o r  lo n g e r  to  com ple te . For exam ple, a l l  u t e n s i l s  w ashed and r in s e d  

and s a n i t i z e d  and p u t away to o k  an h o u r and was w o rth  $ 1 .0 0 . Low- 

e f f o r t  ta s k s  w ere w orth  l e s s  th a n  $ .2 5  and to o k  le s s  th a n  f i f t e e n  

m inu tes to  com plete . For exam ple, sw eeping th e  f lo o r  to o k  tw elve  

m inu tes to  com plete and was w orth  $ .2 0 .

S tep  2: S p e c i f ic a t io n  o f  th e  B e h a v io ra l O b je c tiv e s

Our g o a l was to  in c re a s e  th e  c l e a n l in e s s  o f th e  b ak e ry . We 

m easured th e  p e rc e n t com p le tio n  o f e ig h t  h ig h - e f f o r t  ta s k s  and 

seven  lo w - e f f o r t  ta sk s  on th e  o r ig i n a l  c le a n in g  l i s t  p lu s  fo u r 

h ig h - e f f o r t  and s ix  lo w - e f f o r t  ta s k s  added to  th e  new l i s t .  T ab le  

3 shows th e  o r ig i n a l  l i s t  and T ab le  4 shows th e  new l i s t .

S te p  3: D esign o f  th e  System

C le an in g  pay f o r  each  ta s k  on -the o r i g i n a l  l i s t  was c o n tin g e n t 

on co m p le tio n  a s  r e p o r te d  by an in d e p en d en t o b s e rv e r .  We saw a  

d isc re p a n c y  betw een th e  b a k e r s 1 s e l f - r e p o r t  o f  work done and ou r 

o b s e rv a tio n s  o f  th e  same ite m s . And we th o u g h t th a t  c o n tin g e n t pay 

would e i t h e r  in c re a s e  th e  amount o f c le a n in g  done, o r  in c re a s e  th e  

b a k e r s ’ a cc u racy  of r e p o r t in g .
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T ab le  3 

O r ig in a l  L i s t  o f  Tasks

H ig h -E ffo r t  Tasks Pay

In v e n to ry  goods on hand .25

A ll u t e n s i l s  w ashed, r in s e d ,  s a n i t i z e d  and p u t away 1 .00

Bread bowl washed and o i l e d  and re p la c e d  in  th e  m ixer .25

T ab les s c ra p e d , washed and s a n i t i z e d .25

A ll in g r e d ie n ts  p u t away .25

S inks c lean ed  w ith  c le a n s e r .25

M ill c lean ed .58

Wash a l l  t r a y s  and r e p la c e  on ra c k .25

L ow -E ffo rt Tasks Pay

Compost em ptied .20

M ixing m achine c lean ed .10

P a l l e t s  c lean ed .10

Bags c lo se d .05

Baked goods p u t in  c o o le r .10

L i s t  o f  s to c k  p la c e d  in  s to r e f r o n t .05
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Table 4

New L i s t  o f  Tasks

O r ig in a l  H ig h -E f fo r t  Tasks Pay

A ll  u t e n s i l s  w ashed, r in s e d ,  s a n i t i z e d  in  c le a n , 
h o t  soapy w a te r ,  and p u t away r i g h t .  T h is  in c lu d e s  
p o ts ,  p an s , spoons, m ix ing  u t e n s i l s ,  c u p s . P u t away 
means n o th in g  l e f t  on th e  d ra in b o a rd . $1 .00

B read bowl washed and o i l e d  and re p la c e d  on th e  m ix e r. 
T h is  in c lu d e s  th e  o u ts id e  o f  th e  bowl b e in g  f r e e  o f 
f l o u r  and dough. .25

T ab les  s c ra p e d , w ashed, s a n i t i z e d ,  and covered  w ith
a c le a n  t a b le c l o th . .25

A ll  in g r e d ie n ts  p u t away. T h is means ev e ry  in g r e d ie n t  
i s  e n c lo se d  in  la b e le d  tu b s  i n  th e  k i tc h e n ,  o r  i n  a 
c lo se d  la b e le d  c o n ta in e r  in  th e  w a lk - in  c o o le r . .25

M ill  c le a n e d , vacuumed -  m otor, h o p p e r, t a b le ,  and
in s id e  c a b in e t . .35

In v e n to ry  baked goo d s. .25

Wash a l l  t r a y s  and p la c e  t r a y  on r a c k . .0 5 ea

O r ig in a l  L ow -E ffo rt Tasks Pay

Sweep k i tc h e n  f l o o r .  T h is in c lu d e s  p ic k in g  up p ie c e s  o f
dough and d r ie d  f r u i t  th a t  may be s tu c k  to  th e  f l o o r .  T h is •

in c lu d e s  sw eeping un d er t a b l e s ,  ov en s, p ro o f box and s in k . .20

Compost em ptied  e v e ry  day. Can w ashed, r in s e d ,  s a n i t i z e d ,
in s id e  and o u ts id e . .15

P a l l e t  sw ep t, o v e r and u n d er. .10

Bags c lo se d  and s i t t i n g  on p a l l e t . .05

Bakery s to c k  p u t in  w a lk - in  c o o le r .  N oth ing  sh o u ld  be
l e f t  on th e  c o o lin g  ra c k  in  th e  k i tc h e n . .15

S to ck  l i s t  p u t in  f r o n t  o f  th e  in s id e  o f th e  g la s s
d is p la y  c a se  and on th e  b a k e r 's  b u l l e t i n  b o a rd . .05

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



14

Table 4, continued

New L i s t  o f  Tasks

New H ig h -E ffo r t  Tasks Pay

Mop f lo o r  i f  s t a i n s  rem ain  a f t e r  sw eeping . .25

W alls in  m i l l  a r e a  c le a n  -  f r e e  o f  d u s t ,  s p o ts  
o f  food and dough. .25

Wash v i s i b l e  food p a r t i c l e s  and s t a i n s  from th e  
k i tc h e n  w a l l s . .40

Thoroughly c le a n  g r in d e r ,  sm a ll m ix e r, b le n d e r  and 
ta b le  to p .  T here  sh o u ld  be no crumbs o r  s t a i n s  on 
any a p p l ia n c e s .  Take o u t any rem ovable p a r t  and c le a n  
in s id e . .25

New L ow -E ffo rt T asks Pay

Hand s in k  sc rubbed  w ith  c le a n s e r .  T h is  in c lu d e s  around 
th e  f a u c e ts .  ' .05

Wash and s a n i t i z e  sp o n g es. No food o r  s ta in s  sh o u ld  be 
l e f t  on any sponge. D ispose o f  any d i s in t e g r a te d  sponges. .05

Wash food p a r t i c l e s  o u t o f  m e ta l s c ru b b e rs . .05

A ll  b in s  c lo se d  and d u s te d . No v i s i b l e  lo o se  f l o u r  
o r  seeds o r  a n y th in g  on th e  b in s .  T h is in c lu d e s  th e  
top as w e ll  a s  th e  l i d s  and s id e s . .05

C o n ta in e rs  c lo se d  and w iped . These a r e  th e  p ean u t 
b u t t e r  tu b s  c o n ta in in g  bakery  's to c k . .05

F lo o r c le a n  w ith in  a  two fo o t  r a d iu s  o f th e  m ix e r. 
There sh o u ld  be no s p o ts ,  s t a i n s ,  fo o d , f lo u r  o r  d i r t  
a t  th e  b ase  o f  th e  .m ixer. .15
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S tep  4: Im p lem en ta tion  o f th e  System

We p roposed  a t  a  b a k e r 's  m eeting  th a t  th e  pay f o r  c le a n in g  be 

made c o n t in g e n t on co m ple tion  o f  th e  ta s k s  and th a t  one e x p e rim en te r 

be th e  o b s e rv e r  o f th e  ta s k s  com pleted . The b a k e rs  approved th e  p ro 

p o s a l .  L a te r  th e  same week th e  r e s t  o f th e  s t a f f  approved th e  p ro 

p o s a l  a t  th e  w eekly g e n e ra l b u s in e s s  m e e tin g .

B a se lin e  Phase

The b a k e rs  used th e  o r ig in a l  c h e c k l i s t  and we p a id  them acco rd 

in g  to  th e  v a lu e  fo r  each ta s k  checked o f f  on th e  l i s t .  We began 

o b s e rv a tio n  o f th e  com p le tio n  o f  th e  o r ig i n a l  ta s k s  fo r  seven  s h i f t s  

and th e  new ta s k s  f o r  t h i r t e e n  s h i f t s .  The new ta s k s  w ere f a m i l i a r  

to  th e  b a k e rs  s in c e  th e  g e n e ra l c la s s e s  o f  ta s k s  w ere l i s t e d  on th e  

h e a l th  in s p e c to r s ' r e p o r ts  and each  b ak e r a tte n d e d  m eetings w here th e  

r e p o r t  was d is c u s s e d . So i t  seemed re a so n a b le  to  ex p ec t th e  com ple tion  

o f  some new ta s k s .  However, th e  b ak ers  r e c e iv e d  on ly  $1.00 p e r  hou r 

f o r  com p le tin g  th e  u n l i s t e d  ta s k s .

C o n tin g en t-P ay  Phase

W ith th e  im p lem en ta tio n  o f  c o n t in g e n t pay we com pleted  o b se r

v a t io n s  o f  th e  o r ig in a l  ta sk s  and th e  new ta s k s  as b e fo re  and a ls o  

re c o rd e d  w h e th e r each  o f  th e  o r ig i n a l  ta s k s  was done o r n o t done on 

th e  b a k e r s ’ c h e c k l i s t  f o r  s ix  s h i f t s .  The new ta sk s  w ere s t i l l  in  

b a s e l in e  p h a se .

R e l i a b i l i t y

We t r a in e d  a n o th e r  o b se rv e r  p r i o r  to  re c o rd in g  b a s e l in e  d a ta .
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Then th e  o th e r  o b s e rv e r  made r e l i a b i l i t y  o b se rv a tio n s  a t  l e a s t  once 

d u rin g  each  p h ase . We conducted  th e s e  o b se rv a tio n s  s im u lta n e o u s ly  

b u t in d e p e n d e n tly  by u s in g  th e  fo llo w in g  p ro c e d u re : Each o b s e rv e r ,

w ith  a  s e p a ra te  c h e c k l i s t ,  observed  each  ite m  l i s t e d  w h ile  ta k in g  

c a re  n o t to  o b se rv e  th e  same item s a t  th e  same tim e as  th e  o th e r  

o b se rv e r . Each o b se rv e r  had to  respond  to  each  ite m  on th e  c h e c k l i s t ,  

so  o b se rv e r  b ia s  tow ard  sco red  o r  u n sco red  item s was p re v e n te d . I  

computed r e l i a b i l i t y  by d iv id in g  th e  agreem ents by th e  sum o f  th e  

agreem ents and d isa g re e m e n ts .

S tep  5: E v a lu a tio n  o f  th e  System

O rig in a l  Tasks

F ig u re  1 shows th e  p e rc e n ta g e  o f  o r ig i n a l  ta s k s  com pleted d u rin g  

each phase  f o r  h ig h -a n d - lo w -e f fo r t  ta s k s .  The mean p e rc e n t o f  h ig h -  

e f f o r t  ta s k s  com pleted d u rin g  b a s e l in e  was 73.2%, and d u rin g  c o n tin g e n t 

pay was 63.6%. The mean p e rc e n ta g e  o f lo w -e f fo r t  ta s k s  com pleted  

d u rin g  b a s e l in e  was 49.1%, and d u rin g  c o n tin g e n t-p a y , was 50%. W ith 

c o n tin g e n t-p a y , co m p le tio n  o f h ig h - e f f o r t  ta s k s  d e c re a se d  9.6%, 

and com ple tion  o f  lo w - e f f o r t  ta s k s  in c re a s e d  .9%.
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Figure 1. Percentage of o r ig in a l  high and low e f fo r t  ta sk s  
completed fo r each baking s h i f t .
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R e l i a b i l i t y

R e l i a b i l i t y  f o r  o r ig i n a l  h ig h - e f f o r t  ta s k s  d u rin g  b a s e l in e  was 

66% and 90% d u rin g  c o n tin g e n t p ay . R e l i a b i l i t y  f o r  o r ig i n a l  low - 

e f f o r t  ta s k s  d u r in g  b a s e l in e  was 50% and was 91% d u rin g  c o n tin g e n t  p ay . 

R e l i a b i l i t y  fo r  new h ig h - e f f o r t  ta s k s  d u rin g  b a s e l in e  was 79%, 

and r e l i a b i l i t y  f o r  new lo w - e f f o r t  ta s k s  d u r in g  b a s e l in e  was 75%.

The mean r e l i a b i l i t y  d u rin g  b a s e l in e  f o r  a l l  ta s k s  was 77%. The 

low r e l i a b i l i t y  co u ld  t h e o r e t i c a l l y  acco u n t f o r  th e  e f f e c t  r e p o r te d .

So, we d o n 't  know w hether a  s y s te m a tic  b ia s  d u r in g  b a s e l in e  was 

p r e s e n t .

S tep  6: R ecycle  Through th e  System

The r e s u l t s  o f  c o n tin g e n t pay showed no o v e r a l l  im provement 

in  th e  com pletion  o f ta s k s .  When we im plem ented th e  pay co n tin g en cy , 

th e  b a k e rs  asked  w hat th e  c r i t e r i o n  w ere , a s k in g  to  have th e  ta s k  

p ro c e ss  and th e  c r i t e r i o n  f o r  com p le tio n  o f  ta s k s  s p e c i f i e d .  Then 

they  cou ld  know e x a c t ly  w hat we w ere lo o k in g  a t  in  o b se rv in g  th e  

com ple tion  o f  ta s k s .

S tep  3 :. D esign o f  th e  System

We com piled a more com plete  s p e c i f i c a t i o n  o f  th e  ta s k s  on th e  

c h e c k l i s t ,  and in  some c a s e s ,  d iv id e d  th e  ta s k s  in to  s m a lle r  compo

n e n ts .  The l i s t  in c lu d e d  new as w e ll  a s  o r ig i n a l  ta s k s .  The pay 

co n tin g en cy  was to  rem ain in  e f f e c t .
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Step  4: Im plem en tation  o f  th e  System

C o n tin g en t-P ay -w ith -Im p ro v ed -an d -A d d itio n a l-T a sk -D esc rip tio n -P h ase

We in tro d u c e d  a r e v is e d  c h e c k l is t  t h a t  d e sc r ib e d  th e  p ro cess  

and c r i t e r i a  f o r  com ple tion  o f th e  o r ig in a l  and new ta s k s ,  w h ile  

th e  b a k e rs ’ pay rem ained c o n tin g e n t on com ple tion  o f  each o f  th e  

ta s k s  a s  m on ito red  by an in d ependen t o b se rv e r  f o r  tw en ty -seven  

s h i f t s .  We to ld  th e  b ak e rs  th a t  a l l  o f th e  ta s k s  had to  b e  com

p le te d  fo r  th e  b akery  to  b e  c o n s id e re d  c le a n , s in c e  some o f  th e  ta sk s  

w ere o f te n  in co m p le te  and needed to  be  done r e g u la r ly .

We p re s e n te d  t h i s  change in  c o n d itio n s  a t  th e  b a k e r 's  m eeting , 

and they  approved th e  new c h e c k l i s t .  L a te r  i n  th e  same week, we 

p re se n te d  t h i s  change to  th e  g e n e ra l m eeting  and th e  s t a f f  approved 

i t  a l s o .

S tep  5: E v a lu a tio n  o f  th e  System

O rig in a l  Tasks

F ig u re  1 shows th e  p e rc e n t  o f  o r ig i n a l  ta s k s  com pleted  d u rin g  

th e  c o n t in g e n t-p a y -w ith - im p ro v e d -a n d -a d d it io n a l- ta s k -d e s c r ip t io n  phase 

f o r  h ig h -a n d - lo w -e f fo r t  ta s k s .  The mean p e rc e n t  o f  h ig h - e f f o r t  ta s k s  

com pleted d u rin g  t h i s  phase was 70%. The com p le tio n  o f  h ig h - e f f o r t  

ta s k s  in c re a se d  6.4% from th e  c o n tin g e n t-p a y  p hase  b u t was s t i l l  below 

th e  b a s e l in e  mean by 3.2%. The mean p e rc e n t o f  lo w -e f fo r t  ta sk s  

com pleted d u rin g  th e  l a s t  p h ase  was 65.8%. The com pletion  o f  low- 

e f f o r t  ta sk s  in c re a s e d  15.8% from th e  c o n tin g e n t-p a y  phase  and was 

above th e  b a s e l in e  mean by 16.4%.
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New Tasks

F ig u re  2 shows th e  p e rc e n t o f  new ta s k s  com pleted  d u rin g  

th e  c o n t in g e n t-p a y -w ith - im p ro v e d -a n d -a d d it io n a l- ta s k -d e s c r ip tio n  

phase  f o r  h ig h -a n d - lo w -e f fo r t  t a s k s .  The mean p e rc e n t o f  h ig h -  

e f f o r t  ta s k s  com pleted d u rin g  t h i s  phase  was 25%, an  in c re a s e  o f  

15.4% over th e  b a s e l in e  mean. The mean p e rc e n t  o f lo w - e f f o r t  ta s k s  

com pleted d u rin g  th e  l a s t  phase  was 66.7%, an in c re a s e  o f  38.5% 

o v er th e  b a s e l in e  mean.

R e l i a b i l i t y

Mean r e l i a b i l i t y  was 89% f o r  o r ig in a l  h ig h -a n d - lo w -e f fo r t  

ta s k s  d u r in g  th e  l a s t  p h ase . F or new ta s k s ,  mean r e l i a b i l i t y  was 

80% f o r  new h ig h -a n d - lo w -e f fo r t  ta s k s .

S tep  6: R ecycle  Through th e  System

The r e s u l t s  show l i t t l e  o v e r a l l  in c re a s e  in  th e  amount o f 

work com pleted . The b ak ers  com pleted  th e  ta sk s  r e q u ir in g  l e s s  

e f f o r t  w ith  l e s s  pay r a th e r  th a n  com ple ting  ta s k s  r e q u ir in g  more 

e f f o r t  w ith  more pay. And, th e  o b se rv e r  r e l i a b i l i t y  needed to  be 

im proved.

The b ak e rs  com pleted a  l a r g e r  number of sm a lle r  ta s k s  b u t 

d id  n o t develop  a  work r o u t in e  t h a t  in c lu d e d  th e  co m p le tio n  o f h ig h -  

e f f o r t  t a s k s .  The s e l f - r e c o r d in g  o f ta s k  com ple tion  may have c o n t r ib 

u te d  to  co m p le tio n  o f  lo w - e f f o r t  ta s k s .  The a c t  o f  ch eck ing  each  item  

o f f  on th e  l i s t  may have se rv e d  a s  a c o n d itio n e d  r e in f o r c e r  f o r  comr- 

p le t in g  th e  ta s k  as w e ll  a s  a  d is c r im in a t iv e  s tim u lu s  f o r  s t a r t i n g  th e
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n e x t ta s k  on th e  l i s t  (S k in n e r and F e r s t e r ,  1 957 ). T h is  would 

in c re a s e  th e  r e l a t i v e  d e n s ity  o f re in fo rc e m e n t f o r  lo w - e f f o r t  t a s k s .

The h ig h e r  pay f o r  h ig h - e f f o r t  ta s k s  may n o t  have been s u f f i c i e n t  

f o r  co m p le tin g  th e  ta s k s ,  and th e  h ig h - e f f o r t  ta s k s  n o t o n ly  took  

lo n g e r  b u t a ls o  o c c u rre d  d u rin g  th e  l a s t  h a l f  o f  th e  b ak in g  s h i f t ,  

when th e  b a k e rs  w ere m ost l i k e l y  to  be t i r e d .  The b a k e rs  u s u a lly  

worked th e  e n t i r e  s h i f t  w ith o u t ta k in g  a  b re a k , so a p p a re n tly  th e  

b a k e rs  com pleted th e  lo w - e f f o r t  ta s k s  and th en  q u i t  fo r  th e  day.

In  th e  f u tu r e ,  th r e e  problem s s t i l l  need s o lu t io n s :  In c re a s in g

th e  com ple tion  o f  h ig h - e f f o r t  ta s k s ,  re d u c in g  th e  v a r i a b i l i t y  o f  

th e  com ple tion  o f  lo w - e f f o r t  ta s k s ,  and im proving  th e  r e l i a b i l i t y  

o f  th e  o b s e rv a tio n  o f  com pletion  o f  c le a n in g  ta s k s .  By re d u c in g  

th e  h ig h - e f f o r t  ta s k s  in to  s m a lle r  com ponents, th e  b a k e rs  cou ld  

more e a s i l y  in c o rp o ra te  th e  ta s k s  in to  t h e i r  work r o u t in e .  For 

exam ple, " th o ro u g h ly  c le a n  th e  g r in d e r ,  th e  sm a ll m ixer, and th e  

t a b le  top"  cou ld  be d iv id e d  in to  s e p a r a te  t a s k s .  Each component 

w ould then  be a s m a lle r  ta s k  to  com ple te . Then, to  red u ce  th e  

v a r i a b i l i t y  of th e  com p le tio n  of th e  lo w -e f fo r t  ta s k s ,  a  bonus fo r  

com ple tion  o f  95% of each d a y 's  ta s k s  cou ld  be added to  th e  t o t a l  

pay a v a i la b le  fo r  t h a t  day . For th e  system  to  c o n tin u e , i t  w i l l  be 

v i t a l  to  improve th e  o b s e rv e r  r e l i a b i l i t y .  T h is  cou ld  be done by 

f u r th e r  s p e c ify in g  ta s k s  w here d isag reem en t o c c u rs .
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STUDY I I  -  IMPROVING PROMPTNESS AT WORK

Step 1: A n a ly s is  o f  th e  E x is t in g  System

In  Septem ber, 1975, o n ly  40.% o f th e  b a k e rs  came to  work by 

5 :00  a .m .,  a c c o rd in g  to  s e l f - r e p o r t .  We s p e c i f ie d  prom ptness a t  

work a s  a r r iv in g  a t  o r  b e fo re  5:00 a.m . T h is  a llow ed  th e  b ak ers  fo u r 

h o u rs  to  com plete  th e  p re p a ra t io n  and bak in g  and to  p u t th e  p ro d u c ts  

o u t fo r  s a le  by 9 :00  a .m ., when th e  s to r e  opened.

At th e  s t a r t  o f  each bak in g  s h i f t  th e  b a k e rs  had to  l i g h t  th e

ovens, s t a r t  a  b a tc h  o f  b re a d , and in v e n to ry  th e  p ro d u c ts  on hand 

to  d ec id e  i f  e v e ry th in g  on th e  sc h e d u le  was needed f o r  t h a t  day. 

Having everyone p re s e n t  a t  5 :00  a.m . f a c i l i t a t e d  g e t t in g  th e se  

th in g s  done and th e  work underway.

Much o f  th e  p r e p a ra t io n  tim e in  bak ing  was f ix e d .  Thus, i f  a 

b ak e r was l a t e ,  th e  b read  would n o t be s t a r t e d  as  soon a s  u s u a l ,  and 

th e  whole s h i f t  would ta k e  lo n g e r  to  com ple te . T h is was f u r th e r  

com plica ted  by th e  f a c t  th a t  th e  b ak er baked o th e r  item s w h ile  th e  

b read  was r i s i n g .  These item s would have to  be  baked a t  th e  end of 

th e  s h i f t  i f  they  d id  n o t g e t  in to  and o u t o f  th e  ovens b e fo re  th e  

b read  com pleted  r i s i n g .  Thus, i f  a  b ak e r was l a t e ,  th e se  o th e r  item s 

w ere n o t done on tim e . F u rth erm o re , th e  b ak ers  needed h e lp  to  move 

heavy bags o f f l o u r ,  so i f  someone was l a t e ,  t h i s  problem  could  d e lay

bakery  w ork. A lso , a  l a t e  s t a r t  m eant b ak e rs  w ere s t i l l  in  th e

p re p a ra t io n  phase when th e  s to r e  w orkers w ere w alk ing  th ro u g h  th e  

k i tc h e n .  In  sum, when a  b ak e r was l a t e ,  bak in g  was d e lay ed  o f te n  

lo n g e r th a n  th e  tim e he o r she  was l a t e .

25
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In  O c to b e r, th e  s t a f f  im plem ented a  p ro ced u re  where anyone 

who was ta rd y  worked w ith o u t pay f o r  th e  amount o f  tim e eq u a l to  

th e  number o f  m in u tes  they  w ere l a t e .  A ccord ing  to  s e l f - r e p o r t ,  

p rom ptness im proved f o r  th r e e  weeks and th e n  became v a r i a b le  a g a in .

The mean prom ptness was 59%. We d ev ised  a  new p ro c e d u re .

S tep  3: D esign o f  th e  System

Each b a k e r r e c e iv e d  $1.00 fo r  each  day he o r  she  a r r iv e d  on tim e . 

The co n tin g en cy  was th a t  th e  b a k e r be i n  th e  b u i ld in g  by 5 :00  a .m ., 

when th e  o b se rv e r  te lep h o n ed  to  v e r i f y  who was p r e s e n t .  We l e f t  th e  

bonus in  e f f e c t  u n t i l  prom ptness reach ed  a  m edian o f  100% f o r  one 

week, th e n  removed th e  bonus, to  w a it u n t i l  p rom ptness d ec re a se d  to  

60%, th e n  re im plem en t th e  bonus. The rem oval o f  th e  bonus co in c id ed  

w ith  th e  l a s t  phase o f  th e  f i r s t  s tu d y , w hich was im p lem en ta tio n  o f 

c o n t in g e n t-p a y -w ith - im p ro v e d -a n d -a d d it io n a l- ta s k -d e s c r ip t io n .

S tep 4: Im plem en tation  o f  th e  System

The prom ptness bonus was in  e f f e c t  a t  th e  s t a r t  o f  t h i s  s tu d y .

For tw enty  seven s h i f t s ,  we te lep h o n ed  th e  b ak ery  each m orning a t  

5 :00 a.m . to  v e r i f y  who was p re s e n t  and earned  th e  $1 .00  bonus. In  

a d d i t io n ,  th e  b a k e rs  c i r c l e d  t h e i r  names on th e  d a i ly  r e p o r t  form to  

con firm  t h e i r  bonus. We reco rd ed  a  w eekly summary o f  th e  t o t a l  

number o f  days each b ak er was e n t i t l e d  to  a bonus and added i t  to  th e  

b a k e rs ' r e g u la r  w eekly paycheck. The bonus was n o t r e in s t a t e d  b ecause  

prom ptness rem ained a t  h ig h  le v e ls  f o r  f o r ty  one s h i f t s .
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S tep  5: E v a lu a tio n  o f  th e  System

F ig u re  3 shows th a t  fo r  th e  f i r s t  tw enty  seven  b ak in g  s h i f t s  

a f t e r  we removed th e  bonus, no change o c c u rre d  in  th e  p e rc e n t d a i ly  

prom ptness p e r  s h i f t .  However, p rom ptness im proved d u r in g  th e  l a s t  

fo u r te e n  s h i f t s  s ta y in g  a t  a  m edian o f 100%. For th a t  re a s o n , we 

d id  n o t re im plem ent th e  bonus p ro c e d u re . T ab le  4 p ro v id e s  th e  

in d iv id u a l  d a ta  f o r  th e  bonus and no bonus p h a se s . D uring th e  bonus 

phase  th e  mean p e rc e n t prom ptness was 67.6%. F o llow ing  th e  

rem oval o f th e  bonus, prom ptness showed a mean in c re a s e  o f  8.17%, 

w ith  s ix  o u t o f  seven  b ak e rs  in c re a s in g  and one d e c re a s in g  in  

p rom ptness.

S tep  6: R ecycle Through th e  System

The prom ptness may have b ro u g h t th e  b a k e rs  in to  c o n ta c t  w ith  

some of th e  n a tu r a l  consequences. The b a k e r s ' prom ptness may have 

been c o n t ro l le d  to  some e x te n t  by th e  te le p h o n e  c a l l s ,  and l a t e r  by 

le a rn in g  how th e y  cou ld  f i n i s h  work e a r ly  and avo id  in te r f e r e n c e  from 

th e  s to r e  w o rk e rs . I f  they  a r r iv e d  on tim e , th e  b ak e rs  would a ls o  

av o id  c r i t i c i s m  from th e  o th e r  b a k e rs  and have t h e i r  ch o ice  o f  ta s k s .  

The b a k e rs ' av e ra g e  h o u rly  wages had in c re a s e d ,  so th a t  th e  rem oval 

o f th e  bonus may n o t have been a  s i g n i f i c a n t  l o s s .  I f  th e  b a k e rs ' 

wage f o r  a day was $14.00 and th e  bonus was no lo n g e r  a v a i la b l e ,  th a t  

would c o n s t i t u t e  a 7.2% d e c re a se  in  w ages. T h e re fo re , once hav ing  

made c o n ta c t  w ith  th e  consequences o f  b e in g  on tim e , th e  consequences 

m entioned  above a p p a re n tly  ga ined  c o n t ro l  o f  p rom ptness.
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Figure 3 . Percentage promptness per baking s h i f t .
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F a c to rs  to  c o n s id e r  f o r  m ain tenance o f  p rom ptness a r e  th e  

s c h e d u le  o f  th e  consequences and th e  v a r io u s  so u rc e s  o f  consequences 

a v a i l a b l e .  For exam ple, we can u se  c o n tin g e n t a t t e n t i o n ,  ap p ro v a l, 

and o th e r  s o c ia l  rew ards l i k e  " th e s e  w orkers w ere prompt t h i s  month 

(naming them )", and more ta n g ib le  r e in f o r c e r s  such  as food c r e d i t  

and money. The a c tu a l  s c h e d u le  o f re in fo rc e m e n t i s  an im p o rta n t 

f a c t o r .  A co n tin u o u s  sc h e d u le  o f  re in fo rc e m e n t can m a in ta in  more 

b e h a v io r  than  any o th e r  s c h e d u le . But th e  key i s  to  a c tu a l ly  moni

to r  th e  im p lem en ta tion  o f  a consequence, to  en su re  th a t  consequences 

e x i s t  f o r  a  p e r s o n 's  b e h a v ic r .

The v a r i a b i l i t y  o f  th e  r e s u l t s  o b ta in e d  cou ld  be a t t r i b u t e d  to  

th e  f a c t  th a t  some o f  th e  b a k e rs  sh a red  r id e s  to  w ork, b u t s in c e  they  

each worked on s l i g h t l y  d i f f e r e n t  s c h e d u le s , i t  was im p o ss ib le  to  

s e p a ra te  r e l i a b ly  who was r id in g  w ith  whom.

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



STUDY I I I  -  COST CONTROL FOR SYSTEM MAINTENANCE

Step 1: A n a ly s is  o f  th e  E x is t in g  System

In  O ctober, 1975, th e  w orkers r a is e d  th e  b a k e r s ’ average  

h o u rly  wage to  $2.00 p e r  h o u r, by i n i t i a t i n g  th e  bonus f o r  prom pt

n ess  and add ing  pay f o r  c le a n in g  a s  d e s c r ib e d  in  S tu d ie s  I  and I I .

The bookkeeper r e p o r te d  th a t  th e  bakery  was lo s in g  money. No one 

c o n t ro l le d  c o s ts  in  th e  b akery  a lth o u g h  30% o f p ro d u c tio n  was budgeted  

f o r  w ages.

To an a ly ze  th e  e x i s t in g  system , we looked  a t  s e v e r a l  p ro d u c tio n  

f a c t o r s :  The v a lu e  o f  goods produced p e r  week, th e  t o t a l  w orker hours

p e r  week, th e  mean v a lu e  o f goods produced p e r  w orker hour p e r  week, 

th e  mean h o u rly  pay p e r  w orker p e r  week, and th e  mean w age-p roduct 

r a t i o  p e r  week.

The mean wage p ro d u c t r a t i o  p e r  week was a c o n v e rs io n  o f  th e  

p e rc e n t o f  p ro d u c tio n  p a id  tow ard w ages. T h is  r a t i o  cou ld  be com

pared  w ith  th e  30% budgeted  f o r  w ages.

The mean v a lu e  o f goods p roduced  p e r  w orker hour p e r  week was 

used to  compare th e  v a lu e  o f  th e  goods produced w ith  th e  tim e s p e n t 

in  p ro d u c tio n . I f  th e  d a ta  showed an in c re a s e  in  p ro d u c tio n  p e r  h o u r, 

th en  th e re  cou ld  a ls o  be a d e c re a se  in  th e  wage p ro d u c t r a t i o .

E a rly  in  F ebruary  1976, we com piled th e  d a ta  from  th e  b eg in n in g  

o f Septem ber 1975. A ll  o f th e  changes d e sc r ib e d  and im plem ented in  

S tu d ie s  I  and I I  w ere an a ly zed  in  term s o f  th e  p ro d u c tio n  and c o s t 

f a c to r s  l i s t e d  above, c o n s t i tu t i n g  b a s e l in e  d a ta  f o r  t h i s  s tu d y .
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Step 2: S p e c i f i c a t io n  o f  th e  B eh av io ra l O b je c tiv e s

Our g e n e ra l o b je c t iv e  was to  in c re a s e  th e  c o s t  e f f e c t iv e n e s s  o f  

th e  bakery  p ro d u c tio n . The s p e c i f i c  o b je c t iv e  was to  low er th e  

w age-p roduct r a t i o  to  30. Though no d i r e c t  b e h a v io ra l  m easure was 

u se d , we used  th e  e f f ic ie n c y  fo rm u las  d e sc r ib e d  above to  m easure c o s t -  

e f f e c t iv e n e s s .

S tep 3: The D esign  o f  th e  System

L im itin g  th e  number o f  b a k e rs  on a  s h i f t  to  th r e e  t r a in e d  p eo p le  

was th e  in d ep en d en t v a r i a b l e .  T h is  a tte m p t a t  c o s t  c o n t ro l  was to  

be  im plem ented c o n c u r re n t ly  w ith  rem oval o f  th e  bonus fo r  prom ptness 

in  Study I I  and im p lem en ta tio n  o f  c o n t in g e n t-p a y - fo r -c le a n in g -w ith -  

in c r e a s e d - ta s k - d e s c r ip t io n  in  S tudy I .  So, a l l  th e  v a r ia b le s  a f f e c te d  

c o s t  c o n t ro l .

S tep  4: The Im p lem en ta tion  o f  th e  System

One p e rso n  q u i t  b ak in g  a t  t h i s  tim e a f t e r  m iss in g  th r e e  s h i f t s  

o f bakery  w ork. We d ec id ed  n o t to  f i l l  t h i s  p o s i t io n ,  a u to m a tic a l ly  

im plem enting th e  th r e e  p e rso n  l i m i t .  The b ak ers  approved t h i s  p ro p o sa l 

a t  t h e i r  m ee tin g . A lso , th e  s to r e  w orkers su p p o rted  th e  b a k e r s ' de

c i s io n .

An indep en d en t o b se rv e r  made r e l i a b i l i t y  o b s e rv a tio n s  o f  goods 

produced d u rin g  each  p h a se . A second o b se rv e r  coun ted  th e  amount o f  

baked goods produced a t  l e a s t  once d u rin g  each c o n d i t io n .  R e l i a b i l i t y  

fo r  th e  b akery  p ro d u c tio n  was 99%. We computed r e l i a b i l i t y  by d iv id in g
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th e  l a r g e r  number ob serv ed  in to  th e  s m a lle r  number and m u l t ip ly in g  

by 100.

S tep  5: E v a lu a tio n  o f th e  System

T ab le  5 shows th e  mean v a lu e  o f  goods produced  p e r  w orker hour 

f o r  d i f f e r e n t - s i z e  g roups o f  w orkers fo r  each  c o n d it io n  o f  th e  e a r l i e r  

s t u d i e s .  The group w ith  th r e e  b a k e rs  shows th e  l a r g e s t  im provem ent 

d u rin g  th e  c o s t  c o n t ro l  c o n d i t io n  w ith  a mean o f  $7 .11  f o r  th e  v a lu e  

o f th e  goods produced  p e r  w orker h o u r . The o th e r  group in  th e  l a s t  

c o n d i t io n  i s  s p l i t  s h i f t s .  A lso on th e se  o c c a s io n s  o n ly  th re e  

t r a in e d  b a k e rs  w orked.

F ig u re  4 shows th e  v a lu e  o f goods p roduced  p e r  week f o r  each 

p hase  was: b a s e l in e ,  $581; bonus, $603; bonus and c le a n in g  p ay ,

$508; and c o s t  c o n t r o l ,  $697. The v a lu e  o f  goods p roduced  d ecreased  

d u rin g  th e  f i r s t  fo u r  w eeks a f t e r  th e  im p lem en ta tio n  o f  c o s t  c o n t r o l s ,  

due to  s p r in g  h o l id a y s ;  th e n  th e  v a lu e  ro se  to  new h ig h  l e v e l s .

F ig u re  5 shows th e  t o t a l  w orker hours p e r  week f o r  each  p h ase .

The mean t o t a l  w orker h o u rs  fo r  each  phase w as: b a s e l in e ,  131 h o u rs ;

bonus, 122 h o u rs ; bonus p lu s  c le a n in g  pay, 120 h o u rs ; c o s t  c o n t r o l ,

106 h o u rs . The t o t a l  number o f  h o u rs  worked each week d e c re a se d  

im m ed ia te ly  a f t e r  th e  im p lem en ta tio n  o f c o s t  c o n t r o l s .  T h is  was most 

l i k e l y  due to  th e  th r e e  w orker l i m i t .

F ig u re  6 shows th e  mean v a lu e  o f goods p roduced p e r  w orker hour 

p e r  week f o r  each p h a se . The mean f o r  each p hase  w as: b a s e l in e ,  $4 .70 ; 

bonus, $ 5 .0 2 ; bonus p lu s  c le a n in g  p ay , $ 4 .7 9 ; c o s t  c o n t r o l ,  $ 6 .5 6 .
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Table 5

The Mean V alue o f  Goods P roduced P e r  Worker
Groups o f  W orkers

Hour f o r  D if f e r e n t  S ized

Phase Number o f  W orkers 
3 (N) 4(N)

B a se lin e  (no b onus, no c le a n in g  pay) $4.24 (9) $4.60 (5)

Bonus (no c le a n in g  pay) $5 .10 (5) $5.24 (7)

Bonus, a d d i t io n a l  c le a n in g  pay $5.17 (28) $4.05 (19)

No bonus, c o n tin g e n t c le a n in g  pay 

(N) in d i c a te s  number o f  s h i f t s .

$7 .11 (28)
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Figure 4 Value (amount) o f goods produced per week.
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Figure 5. Total worker hours per week.
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Figure 6. Mean value of goods produced per worker hour per week.
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The v a lu e  o f  goods produced p e r  w orker hour ro s e  s te e p ly  a f t e r  th e  

im p lem en ta tion  o f c o s t  c o n t r o l s .  T h is  was due to  b o th  w orking  

few er h o u rs  and to  an i n i t i a l  d e c re a se  in  p ro d u c tio n .

F ig u re  7 shows th e  mean h o u rly  wage p e r  week fo r  each  p h ase .

The mean f o r  each phase was: b a s e l in e ,  $ 1 .4 8 ; bonus, $1 .63 ;

bonus p lu s  c le a n in g  pay, $ 1 .9 5 ; c o s t  c o n t r o l ,  $ 2 .1 0 . The mean 

h o u rly  pay d ec re ase d  a f t e r  th e  im p lem en ta tio n  o f  c o s t c o n t ro ls  b u t 

ro se  in  fo u r  weeks to  a  new h ig h  l e v e l  a f t e r  th e  im p lem en ta tio n  o f 

c o s t  c o n t r o l s .

F ig u re  8 shows th e  mean w age-p roduct r a t i o  p e r week fo r  each 

p h ase . The mean fo r  each phase was: b a s e l in e ,  .318; bonus, .33 ;

bonus p lu s  c le a n in g  pay, .408 ; c o s t c o n t r o l s ,  .3 58 . The w age-product 

r a t i o  d e c lin e d  a f t e r  th e  im p lem en ta tion  o f  c o s t  c o n t r o l s .

Each f ig u re  shows some improvement d u r in g  th e  c o s t  c o n t ro l  

p h ase . P r ic e  changes cou ld  have confounded th e  d a ta  u s in g  th e  

v a lu e  o f  goods p roduced . The p r ic e  changed f o r  one ite m . The d i f 

fe re n c e  between th e  o r ig in a l  p r ic e  and th e  new p r ic e  fo r  t h a t  item  

was excluded  from  th e  d a ta .  For o th e r  p ro d u c ts ,  some o f  th e  y ie ld s  

w ere s ta n d a rd iz e d  to  make e v a lu a t io n  e a s i e r ,  and some o f  th e  y ie ld s  

w ere in c re a se d  to  make p ro d u c tio n  more e f f i c i e n t .  The v a lu e  o f  th e  

d i f f e r e n c e  betw een th e  o r ig i n a l  y ie ld  and th e  new y ie ld  were a ls o  

excluded  from th e  d a ta .

S tep  o: R ecycle  Through th e  System

The o v e r a l l  o b je c t iv e  o f  lo w ering  th e  w age-p roduct r a t i o  to  

.30 was approx im ated  by d e c re a s in g  from .408 to  .358 . The th r e e
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F ig u re  7 . Kean h o u rly  wage p e r.w e ek .
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Figure 8. Mean wage-product ra tio  per week.
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w orker l i m i t  r e s u l t e d  in  a change on 40% o f  th e  b ak in g  s h i f t s .  

F u r th e r  im provem ents a re  needed to  b r in g  c o s ts  down in  r e l a t i o n  to  

p ro d u c tio n . B eh av io ra l changes cou ld  be b ro u g h t ab o u t by im proving 

th e  t r a i n in g  so th a t  th e  most e f f i c i e n t  re sp o n se s  a r e  u sed . And 

by s im p l ify in g  th e  com plex ity  o f  some o f  th e se  ta s k s ,  th e  b ak e rs  

could  le a rn  th e  ta s k s  e a s i l y  and, th u s ,  in c re a s e  t h e i r  speed o f  

p erfo rm ing  th e  ta s k s .  I t  may be re a so n a b le  to  c o n s id e r  some te c h 

n o lo g ic a l  im provem ents to  reduce  th e  c o s t  p e r  u n i t  p roduced w h ile  

keep ing  wages t i e d  to  p ro d u c tio n  as  b e fo re  as  an in c e n t iv e  to  w ork. 

An in g re d ie n t  and ta s k  a n a ly s is  o f th e  goods produced may h e lp  

d ec id e  i f  some goods shou ld  be e l im in a te d  from p ro d u c tio n  due to  

th e  h ig h e r  r e l a t i v e  c o s t o f  p ro d u c tio n .
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GENERAL DISCUSSION

The c o n c u rre n t im p lem en ta tio n  o f  th re e  in d e p en d en t v a r ia b le s  

was. a  m ajor problem  w ith  th e s e  s tu d i e s .  Dependent v a r ia b le s  in  

Study I  w ere th e  com ple tion  o f  o r ig i n a l  and newly s p e c i f i e d  c le a n in g  

ta s k s .  D ependent v a r ia b le  in  Study I I  was th e  p e rc e n ta g e  prom pt o f 

th e  b a k e rs .  Dependent v a r ia b le s  in  S tudy I I I  w ere th e  v a lu e  o f  goods 

p roduced , th e  t o t a l  hou rs  worked p e r  week, th e  mean h o u rly  wage p e r  

week, th e  v a lu e  o f  goods produced  p e r w orker h o u r, and th e  wage- 

p ro d u c t r a t i o .

S in ce  th e  c o n c u rre n t im p lem en ta tio n  a t  one p o in t  o f  th r e e  

in d ep en d en t v a r ia b le s  was a p o s s ib le  so u rce  o f  confound ing  w ith  th e s e  

s tu d ie s ,  we sh o u ld  lo o k  a t  th e  p o s s ib le  e f f e c t s  each  in d ep en d en t 

v a r ia b le  m ight have on each  dependen t v a r ia b le .

F i r s t ,  p rom ptness sh o u ld  d e c re a se  w ith  th e  rem oval o f  the  

bonus. S in ce  prom ptness d id  n o t d e c re a se , we can h y p o th e s iz e  b r i e f l y  

abou t w hat may have m a in ta in e d  i t .  The a v e rs iv e  c o n tin g e n c ie s  f o r  

a r r iv in g  prom ptly  may have in c re a s e d ,  w ith  th e  im p lem en ta tio n  o f  th e  

th r e e  w orker l i m i t  and th e  c o n tin g e n t  pay w ith  im proved ta s k  d e s c r ip 

t i o n .  Now 40% o f th e  s h i f t s  changed from fo u r  o r  more to  th r e e  b a k e rs . 

S h i f t s  w ith  on ly  th r e e  w orkers would re q u ir e  more p rom ptness because 

th ey  have few er p eo p le  to  do th e  work. So th e  b a k e rs  m ight en co u n te r 

a v e rs iv e  consequences from th e  o th e r  b akers  i f  th e y  w ere n o t  prompt 

and in te r f e r e n c e  from th e  s t o r e  s t a f f  i f  th ey  had to  work l a t e .  Thus, 

w h ile  th e  rem oval o f th e  bonus may have reduced  th e  in c e n t iv e  fo r  

b e in g  prom pt, th e  th r e e  w orker l im i t  p robab ly  d id  a f f e c t  th e  s h i f t s

47
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w hich p re v io u s ly  had fo u r  b a k e rs .  But th e  a v e r s iv e  c o n d itio n s  d id  

n o t change f o r  th e  s h i f t s  w hich p re v io u s ly  had th r e e  b a k e rs .

I t  i s  h a rd  to  s e e  how th e  a d d i t io n  o f  c o n t in g e n t pay w ith  

im proved ta s k  d e s c r ip t io n  co u ld  a f f e c t  p rom ptness much, i f  a t  a l l .  

Second, th e  p e rc e n ta g e  o f  c le a n in g  ta s k s  com pleted  would sup p o sed ly  

in c re a s e  w ith  th e  im p lem en ta tio n  o f  c o n t in g e n t  pay and im proved and 

a d d i t io n a l  ta s k  d e s c r ip t io n .  S in ce  th e  p e rc e n ta g e  o f  c le a n in g  ta s k s  

com pleted in c re a s e d  in  th r e e  ou t o f  f o u r  c a t e g o r ie s ,  we sh o u ld  con

s id e r  p o s s ib le  confounding  f a c t o r s  a f f e c t i n g  th o se  c a te g o r ie s  th a t  

in c re a s e d  and th e  one c a te g o ry  t h a t  d id  n o t  in c r e a s e .  P re v io u s ly , 

th e  b ak e rs  marked ev ery  ite m  on th e  o r i g i n a l  l i s t  to  g e t p a id  f o r  

co m p le tin g  each  ta s k .  But now, th e  b a k e rs  com pleted  more o r i g i n a l  

ta s k s  and more new ta s k s ,  p e rh ap s  as a  means o f  in c re a s in g  w ages, 

s in c e  th e y  no lo n g e r  had th e  bonus f o r  p rom ptness a v a i l a b l e .  So 

i t  seems t h a t  th e  pay co n tin g en cy  f o r  c le a n in g  made th e  b a k e rs  c le a n  

more e f f e c t i v e l y .

The a d d i t io n  o f  im proved and a d d i t io n a l  ta s k  d e s c r ip t io n  cou ld  

a ls o  have h e lp ed  th e  b ak e rs  do a  more e f f e c t i v e  jo b .  S ince th e y  d id  

com plete  more ta s k s ,  we can o n ly  say  th a t  im proved and a d d i t io n a l  

t a s k  d e s c r ip t io n s  p ro b ab ly  h e lp ed  th e  b a k e r s ,  w h ile  c o n tin g e n t pay 

p ro v id ed  some in c e n t iv e  to  do th e  ta s k s  more e f f e c t iv e l y .

A d d it io n a l ly ,  th e  th r e e  w orker l i m i t  may have in d i r e c t l y  im

proved  c le a n in g  ta s k  com ple tion  by o f f e r in g  th e  p o s s i b i l i t y  o f  in 

c re a se d  wages to  d iv id e  among th o se  p r e s e n t ,  and l e s s  ta sk  i n t e r 

f e re n c e  from  hav ing  too  many p eo p le  in  th e  k i tc h e n .  On th e  o th e r  hand ,
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t h i s  was n o t l i k e l y  f o r  c le a n in g  ta s k s ,  s in c e  th e  b a k e rs  had s u f f i c i e n t  

c le a n in g  equipm ent and once som ething was c le a n e d , t h a t  t a s k  was com

p le te d .  A lso , th e  u se  o f  equipm ent o r  sp ace  u s u a l ly  d id  n o t  o v e rla p  

in  co m p le tin g  c le a n in g  ta s k s .  T h e re fo re , i t  would seem t h a t  th e  

in c re a s e  in  ta s k  co m p le tio n  can be a t t r i b u t e d  m ain ly  to  th e  com bination  

o f c o n t in g e n t pay and im proved and a d d i t io n a l  ta s k  d e s c r ip t io n ,  s l i g h t l y  

to  th e  rem oval o f  th e  bonus and m in im ally  to  th e  th r e e  w orker l i m i t .

T h ird , g e n e ra l  econom ic m easures sh o u ld  im prove w ith  c o s t  c o n t ro l .  

S in ce  th ey  d id ,  we w i l l  c o n s id e r  how much each in d e p en d en t v a r ia b le  

may have a f f e c t e d  each m easure .

The v a lu e  o f  goods produced in c re a s e d  from $580 to  $697 p e r  

week. The th r e e  w orker l i m i t  p ro b ab ly  a f f e c te d  th e  v a lu e  (amount) o f 

goods produced m ost b e c a u se , w ith  few er w o rk e rs , th e  b a k e rs  cou ld  work 

more e f f e c t i v e l y ,  s in c e  l e s s  ta s k  in te r f e r e n c e  o c c u rre d  w ith  th re e  

w o rk e rs . However, some o f  th e  improvement in  p ro d u c tio n  m ight be 

a t t r i b u t e d  to  in c re a s e d  c o n tin g e n c ie s  on th e  b a k e rs  to  p roduce more 

and alw ays fo llo w  th e  p ro d u c tio n  s c h e d u le . And, in  a d d i t io n ,  they  

developed  th e  b e h a v io ra l  topography to  do so .

The rem oval o f  th e  bonus f o r  prom ptness co u ld  a l s o  a f f e c t  th e  

v a lu e  (amount) o f goods p roduced , becau se  no bonus r e s u l t e d  in  a 

re d u c t io n  in  w ages, and p ro d u c tio n  com mission c o u ld  com pensate f o r  t h i s ,  

i f  th e  b ak ers  produced m ore. Thus, an in c e n t iv e  e x i s te d  to  in c re a s e  

wages coming from  p ro d u c tio n  and c le a n in g  ta s k s .

On th e  o th e r  hand , i t  i s  h a rd  to  see  how th e  a d d i t io n  o f 

c o n tin g e n t pay f o r  c le a n in g  ta s k  com ple tion  cou ld  in c re a s e  th e  v a lu e  

o f  goods p roduced a t  a l l .
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The t o t a l  w orker hou rs  p e r  week d ec reased  from 120 to  106, 

m ost l i k e l y  due to  th e  th r e e  w orker l i m i t ,  b ecau se  th e  d i f f e r e n c e  o f  

fo u r te e n  h o u rs  would acco u n t f o r  two s h i f t s  f o r  one bak er w hich was 

th e  number o f  p erso n  s h i f t s  th a t  d ec reased  in  s t a f f .  One cou ld  say  

t h a t  th e  rem oval o f th e  bonus f o r  prom ptness cou ld  have a f f e c te d  

th e  d e c re a se  in  t o t a l  h o u rs  worked p e r  week, b u t t h i s  would on ly  

be th e  case  i f  prom ptness d e c re a se d , and i t  d id  n o t .

The a d d i t io n  o f  c o n t in g e n t  pay and im proved ta s k  d e s c r ip t io n  

f o r  c le a n in g  may have tended  to  in c re a s e  th e  number o f  h o u rs  worked 

p e r  week, b u t s in c e  th e  number o f  hours d e c re a se d , and th e  ta s k s  w ere 

n ev e r 100% com ple ted , t h i s  may n o t  have been a s tro n g  e f f e c t .

The mean h o u rly  wage in c re a s e d  from $1 .95 to  $ 2 .1 0 , m ain ly  due 

to  th e  th r e e  w orker l i m i t ,  w hich h e lp ed  im prove p ro d u c tio n  and th e  

d iv id in g  of th e  com mission among th re e  in s te a d  o f f o u r ,  s in c e  p ro 

d u c t io n  de term ined  more th an  h a l f  o f  th e  w ages. The c o n tin g e n t pay 

w ith  im proved and a d d i t io n a l  ta s k  d e s c r ip t io n  added ta sk s  w hich 

im proved th e  p o t e n t i a l  pay f o r  com ple tion  o f  c le a n in g  ta s k s .

I t  i s  u n l ik e ly  th a t  th e  rem oval o f  th e  bonus f o r  prom ptness 

co u ld  have caused  an in c re a s e  in  mean h o u rly  wages p e r  w orker h o u r.

We computed th e  v a lu e  (amount) o f th e  goods produced p e r  w orker 

h o u r by d iv id in g  th e  v a lu e  o f  goods produced by th e  t o t a l  number o f 

h o u rs  worked p e r  week. The v a lu e  o f  goods produced p e r  w orker 

h o u r in c re a s e d  from $4.79 to  $6 .57 as th e  v a lu e  o f  th e  goods produced 

in c re a s e d .  Thus, th e  v a lu e  o f goods produced  p e r  w orker ho u r in c re a s e d  

f o r  th e  same rea so n  as  th o se  a f f e c t in g  th e  two components o f  th a t  r a t i o .  

The th r e e  w orker l i m i t  a f f e c t e d  t h i s  v a r i a b le  in  th e  same way. The
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rem oval o f  th e  bonus may have in c re a s e d  th e  in c e n t iv e  v a lu e .o f  the  

p ro d u c tio n  com m ission. I t  seems u n l ik e ly  th a t  th e  c o n t in g e n t pay 

and im proved ta s k  d e s c r ip t io n  a f f e c te d  th e  v a lu e  o f  goods produced 

per w orker hour any more th an  i t  a f f e c te d  th e  d e c re a se  in  th e  number 

o f h o u rs  w orked.

We computed th e  w age-p roduct r a t i o  by d iv id in g  th e  wages by 

th e  v a lu e  o f goods produced . The mean w age-p roduct r a t i o  d ec reased  

from .408 to  .358 , moving in  th e  d e s ire d  d i r e c t io n .  The rem oval o f  

th e  bonus, th e  im p lem en ta tion  o f c o n tin g e n t pay w ith  im proved ta s k  

d e s c r ip t io n ,  and th e  th re e  w orker l i m i t  h e lp ed  im prove th e  v a lu e  

(amount) o f  goods p roduced  a s  d e s c r ib e d  above. And th e  rem oval of 

th e  bonus f o r  prom ptness and th e  co n tin g en cy  fo r  pay d e c re a se d  th e  

wages, w h ile  th e  a d d i t io n a l  ta s k s  in c re a s e d  w ages, a s  d e s c r ib e d  above. 

However, th e  in c re a s e  in  p ro d u c tio n  accoun ted  f o r  most o f  th e  in c re a s e  

in  w ages. And s in c e  th e  wages w ere m ain ly  from p ro d u c tio n , th e  

w age-p roduct r a t i o  d ec reased  5%.

CONCLUSIONS

Each o f  th e  s tu d ie s  d e sc r ib e d  used th e  b e h a v io r  system s approach  

to  a n a ly z e  a  problem  and e v a lu a te  a s o lu t io n .  The system s approach 

re q u ire d  a n a ly s i s ,  s p e c i f i c a t io n  o f  th e  b e h a v io ra l o b je c t iv e s ,  a 

d e s ig n , im p lem en ta tion  o f  th e  system , and r e c y c lin g  th ro u g h  th e  

system .

Study I  r e p o r te d  th e  e f f e c t  o f  c o n tin g e n t pay , and improved 

and a d d i t io n a l  ta s k  d e s c r ip t io n .  The c o n tin g e n t pay phase  had 

i n s u f f i c i e n t  d a ta  to  d e s c r ib e  an e f f e c t  on th e  o r i g i n a l  ta s k s .
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C o n tin g en t pay w ith  im proved and a d d i t io n a l  ta s k  d e s c r ip t io n  showed 

im provem ents f o r  b o th  h ig h -a n d - lo w -e f fo r t  o r i g i n a l  ta s k s  and f o r  b o th  

newly s p e c i f ie d  h ig h -a n d - lo w -e f fo r t  ta s k s .  However, th e  o r ig i n a l  h ig h -  

e f f o r t  ta s k s  d id  n o t im prove g r e a t ly ,  f u r th e r  r e s e a rc h  i s  y e t  to  be 

done on th e  s e p a ra te  e f f e c t s  o f c o n tin g e n t pay and im proved and 

a d d i t io n a l  ta s k  d e s c r ip t io n .

Study I I  r e p o r te d  th e  e f f e c t  o f  a  bonus and th e  rem oval o f th e  

bonus on 5 :00  a.m . prom ptness o f  a t te n d in g  w ork. The r e s u l t s  showed 

no e f f e c t  w ith  th e  rem oval o f  th e  bonus. The p rom ptness was con

founded by o th e r  f a c to r s  in  th e  s e t t i n g ,  in c lu d in g  th e  im p lem en ta tio n  

o f  c o n tin g e n t pay and im proved ta s k  d e s c r ip t io n ,  th e  th r e e  b ak e r l i m i t ,  

c a r  p o o lin g , and th e  advance o f  n ic e r  s p r in g  w e a th e r .

S tudy I I I  r e p o r te d  th e  e f f e c t s  on g e n e ra l economic m easures o f  

th re e  f a c t o r s :  c o n tin g e n t pay w ith  improved and a d d i t io n a l  ta s k

d e s c r ip t io n s ,  rem oval o f  th e  bonus f o r  p rom ptness, and th e  l i m i t  o f 

th r e e  b a k e rs  to  a  s h i f t .  The v a lu e  o f  goods produced im proved, th e  

number o f  hours worked d e c re a se d , and th e  w age-p roduct r a t i o  d ec re ase d  

5%. The bonus, c o n tin g e n t pay w ith  improved ta s k  d e s c r ip t io n ,  and 

th e  th r e e  w orker l i m i t  can acc o u n t fo r  most o f th e  f i n a n c i a l  im prove

m ent. The rem ainder can be a t t r i b u t e d  to  th e  in c re a s e  in  th e  -p ro d u c tio n  

o f  goods a p p a re n tly  due to  th e  im proved e f f e c t iv e n e s s  o f  th e  b ak e rs  

and th e  im proved s k i l l s  th e  b ak ers  developed  a s  th ey  became more 

e x p e rie n c e d .

W hile t h i s  was a c o r r e l a t i o n a l  s tu d y , th e  b eh av io r system s 

approach  p ro v id ed  a  fram ew ork f o r  im plem enting  v a r io u s  p ro ced u re s  

and e v a lu a t io n  o f  th e  program . C o n tin g en t pay w ith  im proved ta s k
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d e s c r ip t io n ,  and th e  th r e e  w orker l im i t  seemed to .b e  th e  e f f e c t iv e  

in d ep en d en t v a r ia b le s -  The b a k e rs  worked le s s  t o t a l  h o u rs  and 

im proved p ro d u c tio n  and w ages. And th e .o v e r a l l  s e t t i n g  im proved 

in  c l e a n l in e s s  and in  th e  w ag e-p roduct r a t i o .  T hus, t h i s  system s 

a n a ly s i s  p r o je c t  co u ld  be d e s c r ib e d  as  s u c c e s s f u l .
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