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INTRODUCTION 

The International Development Research Centre (IDRC) called for 
three workshops to exchange experiences and develop methodologies 
related to process improvement in small scale food industries and 
based on research and industrial engineering techniques that have 
been successfully applied in larger scale food industries (1). 

The IDRC subsequently decided to test, at pilot level, the 
application of these methodologies in three different food 
industries in Latin America: the small scale coffee processing 
industry in Guatemala, small bakeries in Chile and rural cheese 
factories in Ecuador. 

The purpose of this study is to assess the impact of the three 
pilot projects on the industrial section in questian as well as 
on the research groups and institutions responsible for the 
projects. Another objective is to provide the IDRC with some 
guidelines for the incorporation of the process improvement 
technique into other projects and to make some suggestions as to 
the follow up necessary in research, application, dissemination 
and training in this area. 

(1) See documents IDRC-MR 56e and IDRC-TS 48e in which the main 
results of these events are reported. 



METHODOLOGY 

The methodology adopted  f o r  t h i s  s t u d y  c o n s i s t e d  o f  t h e  fo l lowing  
s t e p s  : 

1. Review o f  t h e  e x i s t i n g  l i t e r a t u r e  on t h e  p r o c e s s  improvement 
t e c h n i q u e  and t echno logy  assessment .  The documents reviewed 
a r e  l is ted i n  Annex 1. 

2 .  Development of  a  me thodo log ica l  i n s t r u m e n t  on which t o  base  
c o n v e r s a t i o n s  w i t h  t h o s e  invo lved  i n  t h e  p r o j e c t s  (Annex 2 ) .  

3 .  V i s i t s  t o  t h e  c o u n t r i e s  i n  which t h e  p r o j e c t s  w e r e  c a r r i e d  
o u t .  The sequence  of  v i s i t s  was a s  . fo l lows:  

- 14-18 March, v i s i t  t o  t h e  c o f f e e  p r o c e s s  improvement p r o j e c t  
i n  Guatemala. 

- Before c o n t i n u i n g  v i s i t s  t o  p r o j e c t s ,  a n  i n t e r v i e w  was h e l d  
w i t h  D r .  ~ i l l i a m  Edwardson i n  Bogota on 2 7  A p r i l  i n  o r d e r  t o  
p r o v i d e  i n t e r m e d i a t e  a s s e s s m e n t  o f  t h e  s t u d y  a n d  t h e  
d i r e c t i o n  it was go ing  i n .  

I n  t h i s  s e s s i o n  it was agreed  t o  d i r e c t  t h e  p r o j e c t  more 
t o w a r d s  a s s e s s m e n t  o f  t h e  m e t h o d o l o g y  u s e d  i n  p r o c e s s  
improvement. 

- 1-5 May, v i s i t s  and i n t e r v i e w s  r e l a t e d  t o  t h e  b a k e r i e s t  
p r o j e c t  i n  C h i l e .  

- 8-10 May, f i e l d  work r e l a t e d  t o  t h e  c h e e s e  f a c t o r i e s t  
p r o j e c t  i n  Ecuador.  

- Subsequen t ly  on May 11, a  p r e l i m i n a r y  v e r b a l  r e p o r t  of  t h e  
s t u d y  was p r e s e n t e d  t o  D r .  Edwardson i n  a  f u r t h e r  i n t e r v i e w  
i n  which p o i n t s  o f  view a s  t o  p r o j e c t  impact  w e r e  d i s c u s s e d .  
Feedback was p rov ided  by D r .  Edwardson and t h e  s t r u c t u r e  of 
t h i s  r e p o r t  w a s  worked o u t .  



- 12 May, a final interview was held with the director of 
ICAITI in Guatemala in order to consult information not 
included in the first visit. 

It is important to mention that in Guatemala and Chile two 
additional projects involving the creation of new food industries 
were analysed: banana processing (Guatemala - Honduras - ICAITI) 
and fish processing (Chile - CEDIPAC). The feasibility of 
incorporating the process improvement technique criteria was 
analysed for these projects. 

On all the visits, open interviews were held with the various 
groups involved in the projects: researchers, direct 
beneficiaries (entrepreneurs), union associations and 
institutional authorities. In this way, total coverage as to 
perception of the project's impact was obtained. 

4. In Mexico, the author of this study then made an evaluation of 
the different types of impact (economic; technical; social; 
environmental; impact on entrepreneurial spirit and 
organization; on the ability to assimilate technology; on the 
ability of human resources; political; and on the research 
group) from the perspective of the different interest groups 
involved in the project. 

5. As a result of this evaluation, preliminary recommendations 
were drawn up and discussed with Dr. Edwardson. This report 
is a result of these recommendations. 

PROJECT ANALYSIS 

a) COFFEE PROCESSING (GUATEMALA-ICAITI) 

According to the analytical framework of this project, three 
coffee processing plants were visited: the Aquil cooperative, 



. . the Tanchi cooperative, and a larger scale plant administered by 
* the Federacion de Cooperativas Cafetaleras de Guatemala 

(FEDECOCAGUA). The first two are processing plants in which the 

- 1 process improvement technique has been put into practice and the 
last was visited in order to have a means of comparison. The 
visits were directed by the engineer Diego Alvares from ICAITI. 

In Aquil, Mr. Augusto Lem Moran, head of the cooperative, was 
interviewed. Mr. Lem stated that huts for drying coffeee had 
been built that facilitated the work of moving the beans. He 
also specified that the introduction of a pulp extracting 
equipment had led to considerable increases in productivity. 

Mr. Lem was consulted on the impact of the courses given as part 
of the project. The people who had participated were very 
enthusiastic about them, but their practical results were not 
very evident. 

It was also observed that an important recommendation included in 
the project (avoid fermenting the coffeee with running water) had 
not been introduced even though it is something simple. 

In the Tanchi cooperative, a technically simple solution (the 
construction of a water tank) represented, according to Mr. 
Francisco Vin, the head of the cooperative, a tenfold increase 
in productivity. In this cooperative, several problems still to 
be solved could be seen, such as the low degree of efficiency in 
drying the coffee. 

In this cooperative, the members felt very grateful to the IDRC 
for the project, but stated that they had not yet seen any real 
benefits as they were heavily in debt. As to the training they 
had received during the courses, they said they "had not 
understood everything, but somethingI1, and that on the whole they 
felt pleased. 

In both the Aquil and Tanchi cooperatives, the heads stated that 
their greatest problem was the low price at which they sold their 
product and that FEDECOCAGUA did little for the cooperatives. 
This perception was confirmed in talks with the foreman of the 
processing plant administered by FEDECOCAGUA which was the last 
to be visited. This processing plant carried out ltopportunistictl 



work, buying c o f f e e  from t h e  c o o p e r a t i v e s  a t  t h e  l o w e s t  p o s s i b l e  
p r i c e ,  s t o r i n g  it and when t h e  o p p o r t u n i t y  p r e s e n t e d  itself, 
s e l l i n g  it a t  much h i g h e r  p r i c e s .  I t  was t h u s  obse rved  t h a t  t h e  
problem is n o t  n e c e s s a r i l y  t e c h n i c a l  b u t  is a l s o  o f  a  commercial 
and p o l i t i c a l  n a t u r e .  

An i n t e r v i e w  was t h e n  h e l d  i n  Guatemala C i t y  w i t h  M r .  A l f r e d o  
Hernandez, manager a t  FEDECOCAGUA. 

M r .  Hernandez spoke of  t h e  problems found i n  f e r m e n t a t i o n ,  t h e  
a t t a c k s  by f u n g i  and humidi ty ,  b e f o r e  t h e  c o f f e e  is processed .  
For t h i s  r e a s o n ,  he  s a i d ,  FEDECOCAGUA d i d  n o t  want t o  c o n t i n u e  
wi th  t h e  p r o c e s s  improvement programme, u n l e s s  a  s o l u t i o n  was 
found t o  t h i s  t y p e  of  problem. 

M r .  Hernandez c o n s i d e r e d ,  however, t h a t  t h e  p r o j e c t  does  have a 
good f u t u r e ,  b u t  t h a t  b e f o r e  p a r t i c i p a t i n g  more a c t i v e l y ,  it w i l l  
be  n e c e s s a r y  t o  t h i n k  t h i n g s  over .  H e  a l s o  p o i n t e d  o u t  t h e  
s e r i o u s  problem o f  t h e  l a c k  of t r a i n e d  p e r s o n n e l  t o  f u l f i l l  t h e  
g o a l s  drawn up by FEDECOCAGUA. 

H e  a l s o  emphasised t h a t  something h e  l i k e d  v e r y  much abou t  t h e  
methodology a p p l i e d  by I C A I T I  was t h a t  t h e y  l i s t e n e d  t o  t h e  
p r o d u c e r s r  o p i n i o n s  a n d  t h a t  g a v e  a  f i r m  b a s i s  f o r  t h e  
programme's s u c c e s s .  

F i n a l l y ,  c o n v e r s a t i o n s  were h e l d  i n  ICAITI w i t h  R i c a r d o  G a r c i a ,  
Diego A l v a r e z ,  F r a n c i s c o  C a l z a d a  a n d  Ludwig I n g r a m ,  a l l  
e n g i n e e r s .  

The f i r s t  t h r e e  s p o k e  a b o u t  t h e  a p p l i c a t i o n  o f  t h e  p r o c e s s  
improvement methodology i n  t h e  c a s e  o f  c o f f e e .  H e r e ,  t h e r e  was 
d e f i n i t e l y  more a t t achment  t o  t h e  i n d u s t r i a l  e n g i n e e r i n g  p a r t  o f  
t h e  m e t h o d o l o g y  t h a n  t o  t h e  a d m i n i s t r a t i v e  p a r t .  The. 
o p e r a t i o n a l  d iagrams  had been a d e q u a t e l y  drawn up,  " b o t t l e  necks t t  
i d e n t i f i e d  and ,  v e r y  i m p o r t a n t l y ,  t h e y  had d e s i g n e d  s o l u t i o n s  
w i t h  communi ty  ~ a r t i c i p a t i o n ,  i n  s p i t e  o f  t h e  d i f f i c u l t y  t o  
g a t h e r  t o g e t h e r  p e o p l e  who were s c a t t e r e d  a l l  o v e r  t h e  
c o u n t r y s i d e .  Thus, t h i s  p r o j e c t  was a n  advance  i n  t h e  e x p e r i e n c e  
of working w i t h  r u r a l  groups .  



{However, t h e  a u t h o r  o f  t h i s  s t u d y  c o n s i d e r s  t h a t  t h e r e  was a  
I 
I [ marked absence  o f  c r e a t i v i t y  i n  t h e  s e a r c h  f o r  s o l u t i o n s  t o  

vroblems - 
, E v e r y t h i n g  seems t o  i n d i c a t e  t h a t  a l t e r n a t i v e s  were n o t  

s u f f i c i e n t l y  e x p l o r e d  and t h i s  l e d  t o  t h e  a d o p t i o n  o f  s o l u t i o n s  
t h a t  were t o o  c o m p l i c a t e d  and  c o s t l y .  F o r  e x a m p l e ,  t h e  
c o n s t r u c t i o n  o f  h u t s  t o  p r o t e c t  t h e  c o f f e e  beans  a g a i n s t  r a i n  was 
a  compl ica ted  s o l u t i o n  g i v e n  ~ q u i l ' s  l o c a t i o n .  The problem 
could  have been s o l v e d  w i t h  a  p l a s t i c  s h e e t  t h a t  would have been 
much cheaper ,  and e a s y  t o  t r a n s p o r t  and i n s t a l l .  

A s  f o r  t h e  o p i n i o n  o f  I C A I T I 1 s  management, M r .  Ingram c o n s i d e r e d  
t h e  p r o j e c t  a  s u c c e s s  and s a i d  it would be  good t o  c o n t e m p l a t e  
t h e  p o s s i b i l i t y  o f  c o n t i n u i n g  t o  t r a i n  p e o p l e  who c o u l d  reproduce  
t h e  t echn ique .  However, M r .  Ingram gave  t h e  i m p r e s s i o n  t h a t  h e  
had n o t  become v e r y  much invo lved  i n  t h e  p r o j e c t  and t h a t  t h e  
most impor tan t  t h i n g  f o r  him was t h a t  he was f i n a n c e d  f o r  a  
f a i r l y  long  p e r i o d  o f  t i m e .  

With r e g a r d s  t o  a s s e s s i n g  t h e  i m p a c t  o f  t h i s  p r o j e c t ,  a  
p r e v i o u s l y  d e s i g n e d  i n s t r u m e n t  was a p p l i e d  t o  t h e  r e s e a r c h e r  
(Ricardo G a r c i a ) ,  t h e  o f f i c i a l  r e s p o n s i b l e  f o r  t h e  p r o j e c t  i n  t h e  
IDRC (Wil l iam Edwardson) and t h e  p r o j e c t  a s s e s s o r  ( J o s e  L u i s  
S o l l e i r o ) .  J o s e  L u i s  S o l l e i r o  b a s e d  h i s  a n s w e r s  on f i e l d  
o b s e r v a t i o n s  and  t h e  i n t e r v i e w s  w i t h  t h e  d i f f e r e n t  p e o p l e  
involved.  

I n  t h i s  way, it c o u l d  be c l e a r l y  s e e n  t h a t  t h e  g roup  t h a t  
b e n e f i t t e d  most from t h e  p r o j e c t  was-.-khe r e s e a r c h  g roup  t h a t  
cons ide red  it had o b t a i n e d  a  h i g h  l e v e l  o f  l e a r n i n q  i n  t h e  
a y g i c a l  needs  i n  r u r a l  a g r o i n d u s t r i e s .  I t  is 
a l s o  worth n o t i n g  t h a t  t h e  t e c h n i c a l  and economic impact  on t h e  
c o o p e r a t i v e s  a n a l y s e d  was s i g n i f i c a n t .  T h i s  is p r o b a b l y  due  t o  
t h e  f a c t  t h a t  i n  a n  i n d u s t r y  w i t h  s u c h  low l e v e l s  o f  
t e c h n i f i c a t i o n  and o r g a n i z a t i o n  a s  i n  t h e s e  r u r a l  c o o p e r a t i v e s ,  
t h e  a p p l i c a t i o n  o f  a n y  m e a s u r e  h a s  i m p o r t a n t  e f f e c t s  ( i n  
accordance  w i t h  t h e  Law o f  Dimin i sh ina  R e t u r n s ) .  I t  is t h e n  
impor tan t  t o  i n s i s t  on t h e  p o i n t  ment icked above' t h a t  t h e  lea%, .- 
expens ive  an6  l e a s t  compl ica ted  a l t e r n a t i v e s  p o s s i b l e  s h o u l d  b e  
%ought ,  s i n c e  i n  a n y  c a s e  t h e  r e s u l t s  t o  be e x p e c t e d  a r e  
c o n s i d e r a b l e  i f  w e  k e e p  t o  t h i s  maxim f r o m  i n d u s t r i a l  
e n g i n e e r i n g .  The s o c i a l  and o r g a n i z a t i o n a l  impact  is modera te ,  
a s  is t h e  impact  on t h e  a b i l i t i e s  o f  t h e  p e r s o n n e l .  T h i s  
s i t u a t i o n  is  wor ry ing  because  it may mean t h a t  t h e  p r e s e n c e  o f  
IDRC t e c h n i c i a n s  h a s  n o t  been s i g n i f i c a n t l y  mean ingfu l  f o r  t h e  



- . cooperatives involved to continue applying the process 
improvement technique independently. This is a point that must 
be given more attention. 

Finally, the insignificant effect of the project on environmental 
aspects and future political decisions is apparent. In the first 
case, it would be particularly important, since it is a question 
of improving processes, to consider not only the products but 
also the waste as lack of ecological culture is a problem that is --- 
beginning to be very dangerous in Latin American countries. 

As for the political impact, it is alarming to observe the little 
concern about the idea of a methodology, that could be 
of great benefit, to groups that can channel resources. 
Definitely, neither the researchers nor their authorities became 
involved in the task of promoting the project. This means that 
IDRC support will have contributed to there being two or three 
very grateful cooperatives but that the effort is limited to this 
alone and that the problems of this sector in Guatemala will 

I remain unchanged. This is certainly an aspect to be considered 
in future projects. 

b) PROCESS IMPROVEMENT IN BAKERIES (CHILE - INTEC) 

To analyse this project, reports corresponding to its two phases 
of development were reviewed. Subsequently, under the direction 
of Claudio Simian, the bakeries "La Cabaria" (where Mr. Isauro 
Diaz was interviewed) and "Sari Alberto" (Mr. Pelayo Silva) were 
visited. Interviews were also held with the projects1 
technicians, Pedro Miranda and German Johansen, and with the 
authorities of the Federacidn Chilena de Panaderias (FECHIPAN). 
Finally, there were talks with Bartolome Dezerega, the director 
of INTEC. 

The application of the process improvement methodology in this 
project had a marked tendency towards input analysis and the 
determination of factors affecting the quality of the end 
products. Aspects such as equipment, administration, sales, 
energy consumption and equipment maintenance were considered to a 
much smaller extent. This emphasises the fact that the method 
was only partly applied. 



? d 

! . I . The entrepreneurs consulted stated having benefitted from the 
project as they are now aware of the problem of quality control 
and some aspects of the process such as fermentation times and 

. - the use of bread improvers. However, Mr. Pelayo Silva commented 
that the baker is usually very conservative and does not become 
completely involved in this type of project, although "most of 
them get something out of itM. 

In the interview with the entrepreneurs, it was also detected 
that they were aware that they have multiple administrative 
problems and that the provision of wood for their ovens is also 
something that merits their attention, as Itit's running outw. 
It was apparent that these two aspects were not sufficiently 
tackled in the project. 

During the interview with the technicians, several problems in 
applying the methodology were detected: 

First, the low level of participation of the entrepreneurs and 
the lack of a technical support team in the bakeries meant that 
the project's technical group lacked a valid speaker in the 
industrial sector. 

Thus, perhaps due to excessive depth in the analysis phase, the 
application of furtherance techniques to creativity was never 
achieved, nor were criteria designed to qualify improvement 
opportunities. In short, it can be assumed that the phase of the 
contribution of solutions to problems was barely initiated. 

Somewhat in contrast with the position of the individual bakers, 
the members of FECHIPANfs governing body showed great enthusiasm 
over the project as they considered that, with good diffusion, a 
change in attitudes could be brought about. They were also 
consulted as to the idea that FECHIPAN should create a small 
technical group to continue the work resulting from the project's 
recommendations. This idea went down well but they were not one\ 
hundred per cent convinced. Perhaps this is evidence that the 
change in attitude has not been categorical or definitive as they 
were not observed to be completely convinced as to the use of 
applying this methodology with their own means. 



Finally, Bartolome Dezerega, INTECfs director, emphasised that 
this type of project supported by the IDRC is highly desirable 
for INTEC as it represents an opportunity to participate in 
technologically more developed projects, in contrast with most of 
the projects they carry out in which short term pressure and the 
need for self-financing imposed by the government prevent more 
ambitious goals being drawn up. 

Moreover, Mr. Dezerega considered that the IDRCfs role has been 
interesting, and on occasions decisive in stimulating the 
productive sector to invest in technology, since Igthe 
industrialist sees the IDRC as having an aura of prestige and 
seriousnessw. Furthermore, he recommended that this type of 
project keep as closely as possible to industrial reality. 

As in the case of the coffee project, the impact assessment 
instrument was applied to Mr. Simian, Dr. Edwardson and the 
assessor. The most relevant results of this evaluation are the 
following: 

As in the previous case, the most significant impact was on the 
research group that considered it had greatly benefitted by 
obtaining a high degree of training in the methodology and on how 
to work with small enterprises. Unfortunately, this training 
was mainly given to the technicians who worked on the project 
(and are now working in large enterprises) since the impact on 
the ability of human resources was very slight. This was due to 
the fact that training programmes were neither designed nor 
implemented, an aspect that should have been contemplated in 
accordance with the original methodology. 

The technical and economic impact was little significant in spite 
of the fact that the technical group that developed the project 
was very competent, as the project really had only a small 
component of immediate technical problem solving. This, in 
turn, certainly influenced the small impact on the organization 
and entrepreneurial spirit of the bakers, since even though they 
were convinced of the worth of knowing the factors affecting, 
quality, they did not come up with concrete, short term solutions 
which is somewhat dismotivating. 

It could also be observed that the social and environmental 
impact was slight since these variables were hardly tackled at 
all. 



As in the previous case, there was in this project a marked 
absence of promotion among organizations that could continue the 
support. This case presented an even more serious 
characteristic: Chilean liberal policies involve a very low 
level of support to industry and technological development. 

C) CHEESE MAKING - ECUADOR - INSOTEC 

Nelson Oleas, technician in charge of the project, collaborated 
in this visit. The advance achieved and application of the 
methodology were discussed with him. 

The following day was devoted to visiting several cheese 
factories that participated in the benefits of this project: 

- Productos Lacteos Super: Mr. Altamirano (Mulalo) 

- Queseria Latacunga: Mr. Cesar Perez (Mulalo) 

- Finca de las Sritas. Gutierrez (Cotopaxi) 
- Delilacpy: Mr. German Pozo (Salcedo) 

Finally, on the third day, Mr. Fernando Fernandez, Technical 
Director of INSOTEC, was interviewed. 

This project hardly touched on the application of the process 
improvement technology as it was limited to making a diagnosis 
(on the request of the beneficiaries). 

Some important results were obtained from a very extensive 
diagnosis of the quality of the milk used and the cheese 
produced. The following can be mentioned: 

- The achievement of a union association that has begun to carry 
out joint actions to transport the finished product to the 
consumption centres. 



- Given the low quality of the cheeses detected by the project, 
some manufacturers have begun to be concerned about making 
better products. 

- In an unprogrammed way, recommendations were made to decrease 
losses, increase cleanliness and use by-products. 

- A high level of motivation was generated in some producers. 

- Several entrepreneurs contracted technicians from the Centro de 
Adiestramiento Lechero (Milk Training Centre) to improve their 
product ion. 

These results were encouraging but the project has not been 
followed up and, in several cases, the level of motivation has 
begun to fall. 

For example, Mr. Altamirano was enthusiastic about having access 
to quality control but complained that the supposed union 
association had done nothing ("words get you nowhere"). 

Mr. Cesar Perez, leader of the union association, mentioned that 
some producers now understand what analyses are, which is 
undoubtedly an advance. However, he thought there would be many 
problems with the union association because people were not 
really involved and had a passive attitude, hoping everything 
would be solved for them. Mr. Perez also commented that one of 
the biggest problems of this type of enterprise is that there is 
no price administration. 

Mr. Perez's attitude reflected a certain lack of willingness to 
perform concrete actions. He even blamed INSOTEC for several 
unfinished activities, for example, the design of a quality 
control laboratory. 

Two firms were then visited that could be considered model farms 
as a great entrepreneurial and innovative spirit could be seen in 
the owners. Both the Misses Gutierrez and Mr. Pozo were so 
motivated by the project that they have made investments to 



improve quality, diversify their products and improve sales. It 
is of note that in people like this a small stimulus is 
sufficient to yield good results. 

Mr. Fernando Fernandez of INSOTEC was very pleased with project 
as it has led to greater communication with the small scale 
industry in this sector. It goes without saying that he was also 
satisfied with having obtained IDRC financing and wished to 
obtain an extension to continue the project. 

Since the project was limited to a diagnosis, its tangible 
results are of little significance. It would probably have been 
possible to search for some concrete technical solutions, but 
statistical criteria were not taken into account to select a 
small but reliable sample, and so a great deal of effort was 
spent on extracting data from a sample that was much too large. 

Undoubtedly, the learning obtained by the researchers was 
important. Again, however, since training aspects were 
practically left out, the application of the knowledge generated 
depends totally on INSOTECts having adequate financing to 
continue this project. If this is not provided, the projectts 
great achievement (motivation of the entrepreneurs) will be 
irremediably lost. An unmistakable sign of this is that the 
union association has not been formalised. 

GENERAL ASSESSMENT THE APPLICATION THE METHODOLOGY 

As a result of the field work and the various interviews held 
within the framework of this consultation project, it has been 
possible to identify some deficiencies in the application of the 
process improvement technique for small scale food enterprises. 

First, it should be mentioned that none of the groups kept 
sufficiently close to what was stipulated in document IDRC - Ts - 
48e with respect to the identification of problem areas and the 
priority they should be given. The techniques described in the 
document (checklists, charting, work sampling, Paretots law, 
economic analysis) are methodological instruments that have been 
successfully used for years in Industrial Engineering. Indeed 



Figure 5 (page 31) g r a p h i c a l l y  r ep resen t s  t h e  process  of problem 
i d e n t i f i c a t i o n  i n  a  c l e a r ,  understandable way. However, t h e  
researchers  on t h e  p i l o t  p r o j e c t s  d i d  no t  make an exhaus t ive  
search of t h e  d i f f e r e n t  sources  of t h e  problems. This  was 
t o g e t h e r  w i t h  t h e  low d e g r e e  t o  which c r e a t i v i t y  f o s t e r i n g  
techniques were addressed i n  t h e  p r o j e c t s  ( s e e  Table 1) .  

A l l  t h i s  seems t o  i n d i c a t e  t h a t  once t h e  r e s e a r c h e r s  be l i eve  i n  an 
idea ,  they devote  themselves t o  it h e a r t  and sou l  and a r e  not  
p r e p a r e d  t o  abandon it .  Thus,  t h e y  formed an  "a  p r i o r i "  
conception of t h e  problem t o  be solved without  cons ider ing  t h a t  
t h e r e  were p r o b a b l y  h i g h e r  p r i o r i t y  a r e a s  f o r  t h e  p r o c e s s  
improvement. A l l  t h i s ,  of course ,  demer i t s  o t h e r  qu icke r ,  cheaper 
poss ib l e  s o l u t i o n s  which would have g r e a t e r  impact. 

Table 1. Methods to f o s t e r  c r e a t i v i t y .  

Drawn up by G. Patzak; 1983 

- Brainstorming and i t s  v a r i a n t s  

- Brainwri t ing and i ts  v a r i a n t s  

Group C r e a t i v i t y  

- Synektik and i ts  v a r i a n t s  

Ind iv idua l  C r e a t i v i t y  

- Delphi techniques 

- L i s t s  of a t t i b u t e s  

- Analysis  of func t ions  
( l i s t  of a l t e r n a t i v e s )  

- Morphological t r e e s ,  
i d e a s  matr ix  

- Analogies 
Bionics  

- Broadening of t h e  func t ion  
Progress ive  a b s t r a c t i o n  
L ibe ra t ion  of t h e  f i e l d  of 
s e a r c h  

- Relevance t r e e s .  



In this sense, the author recommends training the researchers in 
the creative search for solutions to problems. Annex 3 presents 
the material used by INFOTEC in Mexico for a two day seminar on 
creativity. 

Another technique that should be exploited is the so-called 
"Value Analysis and engineeringw based on the analysis of basic 
functions and the creative search for alternatives to fulfill 
these functions. Chart 1 schematically shows the process of 
value analysis. 

Chart 1. The value analysis Drocess. - 

Drawn up by J.L. Solleiro (1983) 

Phase 1 Information 

Phase 2 ? Meditation 

Phase 3 Previous assess- 

&' 
Phase 4 Analysis 

Phase 5 Recommendations 

DEFINITION OF THE FUNCTION 
What is it? 
What does it do? 
How much does it cost? 

GENERATION OF ALTERNATIVES 
In what other way could the 
function be fulfilled? 

TECHNICAL VERIFICATION 
How well does the alternative 
solution fulfill the function? 

ECONOMIC TEST 
How much would it cost? 

RECOMMENDATIONS FOR A BETTER 
SOLUTION 
What would be the optimum 
solution? 



... . ,  Another significant problem is the lack of a systematic approach 
to tackling the process improvement, in spite of the fact that 
the process improvement technique stems from recognition that the 

. . different functions of an enterprise cannot be analysed in 
isolation. 

Most of the researchers concentrated their analysis efforts on 
inputs and on some parts of the process. There was no sign of 
their having observed aspects like internal organization, the 
managing and motivation of human resources, the selection and/or 
design of better equipment and, probably the most serious, they 
did not approach the problem of sales, product handling, 
packaging aspects and elimination of waste. 

This partial vision can lead to neglect of areas in which 
improvements can bring much more positive impacts on the 
beneficiary groups. For this reason, it is essential that the 
technique be applied with an integral vision. 

In short, it is very important to bear in mind that process 
improvement can occur at any stage, from the reception of raw 
materials to the presentation of the end product. 

Another contribution of the systematic focus is to approach the 
analysis and solution of problems with a heuristic vision in 
which the search for solutions stems from a synthesis of the 
initial conditions, and if these show problematic or little 
satisfactory aspects, a repetitive process of searching for 
solutions in undertaken. Chart 2 shows a flow chart of this 
process. 

In SYNTHESIS I1 in Chart 2, the generation of alternatives can be 
based on the following approaches: 

a) Improvement of traditional technologies (ttblending't). This 
approach is based on the incorporation of advanced 
technologies to improve output in those parts of the process 
that form bad bottlenecks. 



b) "Backwardsw adaptation of modern technologies ("downgrading"). 
In this case, it is possible to think of the incorporation of 
modern technologies that have been adapted to local conditions 
in an attempt to make the processes simpler, less capital 
intensive and perhaps with a slightly reduced output but that 
nevertheless meets the demand of the market in question. 

c) Development of new technology. This alternative requires a 
larger dose of creativity and innovative spirit. It can 
generate the most adequate results but demands a high degree 
of investment and long periods for development. Be that as it 
may, this approach should point towards an optimum combination 
of scarce and abundant factors of production, according to the 
conditions in the country or region in question. 

d) Use of existing (or even used) machinery and installations. 
Many technological problems in the processes are due more to 
the equipment than the variables in the process itself. For 
this reason, this may be a very quick solution to improve 
output. It is worth mentioning here that this option was 
little studied in the projects analysed and that it is 
undoubtedly an area that needs to be strengthened as regards 
equipment selection and design. 

e) A combination of all the above mentioned approaches can also 
be presented in an attempt to modify products, materials, 
production processes, control systems, the form of 
organization and level of the workers, applying differentiated 
approaches. 

It is convenient to point out that in order to adequately provide 
a systematic vision for the application of the process 
improvement technique the work of a project leader who can handle 
a multiplicity of variables is essential. 



Chart 2. process of seneration of a ~ ~ r o ~ r i a t e  technoloqicaa 
solutions 

Drawn up by J.L. Solleiro (1983) 

INITIAL SITUATION 
- Objectives 
- Environmental conditions 
- Available factors of 
production 
+ Capital 
+ Personnel 
+ Inputs 
+ Know-how 

yes TEST OF INITIAL SITUATION 

Are the present conditions 
satisfactory? 

I 

SYNTHESIS I: DESIGN PARAMETERS 
-Available factors 
-0b j ectives 
-Environmental conditions 

( infrastructure, markets, 
government policies, etc.) 

I 

SYNTHESIS 11: GENERATION OF 
ALTERNATIVES 

Different approaches and paths to 
generate appropriate technologies. 

ANALYSIS 
- Technical 
- Economic 
- Social 

I 

< A S S E S S M E N T  
Are any of the alternatives 

satisfactory? 



no Can any one  a l t e r n a t i v e  
be cheape r?  

I 
I VALUE ANALYSIS OF THE BASIC 

MODULES 
( I n f o r m a t i o n ,  m e d i t a t i o n ,  
a s s e s s m e n t ,  a n a l y s i s  and  
recommendat ions)  

I 

Has t h e  degree o f  d e t a i l  no 
i n  t h e  a n a l y s i s  b e e n  
s u f f i c i e n t ?  

Y e s  

APPLICATION OF THE SOLUTION 
- U s e  p r o j e c t  management 

t e c h n i q u e s  
- L e a d e r s h i p  is e s s e n t i a l  

F i n a l l y ,  a n o t h e r  p r o b l e m  o b s e r v e d  was  t h a t  t h e  p r o j e c t  was 
e x c e s s i v e l y  l o n g  and ,  i n  two o f  t h e  t h r e e  c a s e s ,  t h e  r e s u l t s  w e r e  

I r a t h e r  t o o  academic .  I n  t h i s  way, it is v e r y  d i f f i c u l t  t o  make a  
s m a l l  e n t r e p r e n e u r ,  s u b j e c t  t o  s t r o n g  s h o r t  t e r m  p r e s s u r e s ,  
become i n v o l v e d  i n  t h i s  t y p e  o f  p r o j e c t .  

I t  would t h e n  be a d v i s a b l e  i n  f u t u r e  p r o j e c t s  t o  l o o k  f o r  a n  
a d e q u a t e  b a l a n c e  between t h e  s e a r c h  f o r  q u i c k ,  s i m p l e ,  c o n c r e t e ,  
cheap  s o l u t i o n s  and  t h e  more c o n s c i e n t i o u s  a n a l y s e s  needed f o r  
s o l u t i o n s  t o  more i m p o r t a n t  p rob lems  which need  more t i m e .  I f  
n o t ,  w e  d o  n o t  t h i n k  it w i l l  be f e a s i b l e  t o  m o t i v a t e  t h e  s m a l l  
e n t r e p r e n e u r  t o  p a r t i c i p a t e .  



I - 
I .  

The lack of promotion by the researchers undoubtedly affects the 
possibility of applying this type of techniques on a large scale. 
Neither the authorities, nor the union associations, nor the 

. . development institutions will be able to channel funds for this 
type of project if they do not know them well enough to be 
convinced of their worth. 

POTENTIAL OF THE PROCESS IMPROVEMENT TECHNIQUE. 

1 The contents of the previous chapter in no way mean that the 

i methodology should be abandoned. On the contrary, in spite of 
everything, and the natural deficiencies inherent in the 

1 application of a technique at pilot level, some tangible results 

I were obtained and ways of contributing more quickly and 
economically to the benefit of small enterprises were identified. 

Even when translated into a philosophy of problem analysis (since 
it is a disciplined analysis and action system), this methodology 
can undoubtedly lead the researchers to an optimum planning of 
the applied research and in this way the research will surely be 
directed at satisfying very concrete existing needs, thus 
substantially increasing the probability of success of innovative 
projects. 

It must not be forgotten that according to Donald Marquis's 
classical analysis (The Anatomy of Successful Innovations), three 
quarters of the successful innovative projects originated in the 
recognition of a demand or necessity, and the process improvement 
technique provides us with very valuable tools to identify this 
need. If the researcher were to bear in mind the questions 
mentioned in document IDRC-TS 48e (page 29) - what, why, who, 
how, where and when - it would be practically certain that his 
role in problem solving, where identification is the most 
important step, would be much more relevant. 

Furthermore, the correct application of the methodology can lead 
to solutions to a set of problems that has been barely touched 
upon, as is the case of the development of simple, economical 
equipment for small scale agroindustries and food enterprises. 



Moreover, as the process improvement technique generates 
technical solutions for small entrepreneurs, it will be able to 
contribute to the entrepreneurs deciding to participate in more 
complex technological adventures, such as for example the 
incorporation of automated measurement and control systems, the 
use of microcomputers not only in administration but also in 
process handling. 

RECOMMENDATIONS FOR THE FUTURE APPLICATION OF THE PROCESS 
IMPROVEMENT METHODOLOGY 

The most important suggestion to begin with is probably the 
training of project leaders in the correct application of the 
process improvement approach. In this sense, it is essential to 
design a course that takes into account all the elements of the 
methodology, from inputs to the products and their destiny and 
that also has a strong practical component in which different 
creativity exercises are performed. (See annex 3) 

It would also be convenient to incorporate the methodology into 
projects which are underway at present. During the field work, 
the possibility was studied of applying the technique in the 
banana and fish processing projects. However, it did not seem 
very adequate to try our luck with these projects. In the first 
case, the feasibility of continuing with the project was not 
clear since ICAIT18s proposition of working with a small 
cooperative presents a large number of questions that would have 
to be answered before continuing investing. 

In the case of fish processing, there is a record of failure and 
all seems to indicate that the researchers are trying to justify 
and finance, through a technological project, objectives of a 
political character, involving social mobilization. 

However, there must be other projects in the post-production area 
into which the technique can be incorporated but with very 
pramat ic obi ect ives . 



Of course, the determination of these objectives must be clearly 
and correctly directed to an increase in productivity. 
Furthermore, it is important to handle quantifiable output 
assessment parameters of universal value (recognized as technical 
performance parameters) and which have a multifactorial 
perspective *. The most common parameters that can be combined 
to assess output are standard costs, prices and technical 
parameters that quantify the output of the product or process 
(velocity of the reaction, yield of the microorganism, 
fermentation time, etc.). 

The incorporation of this type of approach into the assessment 
will avoid subjective opinions and lead to better project follow 
UP 

It is important that there is closer follow up of this type of 
project by the IDRC (especially when getting projects underway) 
and that it is occasionally supported by outside assessors but 
based on the concrete technical parameters defined above. 

For this follow up, it is also useful to contemplate the research 
project as a system in which the different types of results it 
may generate are assessed in such a way that. the group benefitted 
be as wide as possible. The ideal system assesses quality, 
quantity and cost; it is simple and emphasises the results rather 
than the people **. Figure 2 shows this systems approach. 

It is also important to recommend that there be much stricter 
control in complying with terms and costs as it is unacceptable 
to the end user that the project is delayed for several years 
without providing him with practical results and that project 
costs greatly exceed the benefits obtained. 

* Chew, Bruce: No-nonsense Guide to Measuring Productivity. 
Harvard Business Review. Jan-Feb, 1988. 

** Brown M. and Svenson R. : Measuring R 61 D Productivity; 
Research = Technolosv Manaqement; July - Aug. 1988. 



Finally, to complement the above, it would be useful if the IDRC 
made known some selected information on the application of modern 
industrial engineering techniques in improving the management of 
agroindustrial and food enterprises. To this end, it would also 
be advisable for the IDRC to support some research projects on 
the process improvement technique itself and as a result of this 
produce some application manuals and materials that could be used 
in the training suggested in previous sections. 
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CAPE - GUATEMALA - IDRC - ICAITI 

HOJA DE EVALUACION DEL IMPACTO DEL PROYECTO 

Con el objeto de precisar el inpacto que ha tenido el proyecto 
sobre diferentes variables y, a partir de ello, determinar la 
orientación de futuros prograrnas de investigación, rogainos a 
usted responder lo siguiente. 

enunciarlos. 
0 Insignificante 
3 Sustancial / significativainente 

1. Impacto económico. 

1.1 El aumento de la productividad yb disminución 
de costos fue: 2 2 1 1.7 

1.2 El proyecto perrnitiO ainpliar yb diversificar 
el mercado para el/los producto(s) de la 
empresa/cooperativa. 0 2 1 1 

1.3 El proyecto contribuyó a inejorar la salud 
financiera de la empresa/cooperativa, ya que 
permitiá pagar cróditos y dejO un nivel de 
liquidez adecuado. 3 2 2 2.4 

1.4 Las inversiones realizadas con el proyecto 
tienen un nivel de rentabilidad. 3 2 1 2 

1.5 Gracias al proyecto hernos logrado un aumento 
de valor agregado 2 2 1 1.7 

1.6 El proyecto ha contribuido para el Inejor 
aprovecharniento de nuestra producción primaria 
(agricola a pecuaria). 2 3 2 2.4 

1.86 

1.7 Otros factores económicos, favor de 



2. Inipacto tócnico. 

2.1 El proyecto nos ha permitido mejorar el USC de 
nuestras fUentes de energla (conthustibles, 
lena, etc.) de manera 

2.2 Hemos logrado econoniias gracias al uso de 
materiales disponibles en la region para 
ejecutar las recoinendaciones del proyecto. 

2.3 La calidad de nuestros productos aumentO de 
manera 

2.4 Gracias a las recomendaciones del proyecto, 
hemos logrado una mayor confiabilidad de 
nuestros equipos y maquinaria, pues nuestros 
conocimientos sobre mantenimiento aumentaron 
de inanera 

2.5 Nuestra capacidad para diseñar modificaciones 
y rnejoras al equipo y al proceso aumentO de 
manera 

2.6 Nuestras pórdidas de inateria prima y producto 
en los almacenes disminuyeron 

2.7 Las pOrdidas en el proceso de producción 
disminuyeron 

2.8 Nuestra capacidad de almacenaje y transporte 
de productos y materias prilnas aurnento 

2.9 Otros aspectos tócnicos no conteinpiados, favor 
de enunciarlos. 

3. Impacto social. 

Ii 
2 2 1 1.7 

3 3 3 3 

2 2 0 1.4 

3 2 1 2 

3 1 1 1.7 

2 3 2 2.4 

2 3 2 2.4 

1 2 1 1.4 

2.25 

3.1 Gracias al proyecto, el nivel de ingreso de 
nuestros trabaj adores aumentó. 3 2 0 1.7 

3.2 La seguridad en las tareas y en los diferentes 
puestos de trabajo auinentO. 2 - 0 1 



3.3 Los trabajadores se sienten inas inotivados y 
tienen un nivel de satisfacciOn niayor, pues la 
contribuciOn del proyecto fue 

3.4 La comunicaciOn entre trabajadores, 
supervisores y gerencia aumentO de inanera 

3.5 Los trabajadores han auinentado SUS 
contribuciones y aportan ideas para mejorar de 
manera 

3.6 Las tócnicas nuevas se han adaptado a la forirta 
de organizacion y de trabajar de manera 

3.7 AlgUn otro impacto social no contenplado, favor 
de enunciarlo 

4. Impacto ambiental. 

4.1 El proyecto ha contribuldo a evitar probleinas 
de contaminacián en nuestra region/ambiente. 

4.2 El proyecto ha ayudado a conservar recursos no 
renovables. 

4.3 Otros efectos, favor de eriunciarlos. 

5. Inipacto sobre la organización y el espIritu 
empresarial. 

5.1 El proyecto contribuyô a Inejorar los 
procediinientos adininistrativos y la 
organización de los procesos de producción. 

5.2 El proyecto contribuyo a tener Inejores 
controles contables y presupuestales. 

5.3 El proyecto contribuyo a Inejorar nuestra 
organización interna. 

2 1 2 1.7 

- 1 1 1 

2 1 1 1.4 

3 2 1 2 

1.46 

0 0 0 0 

2 0 0 0.7 

0.35 

1 1 1 1 

1 2 1 1.4 

1 2 1 1.4 



5.4 El proyecto ha traldo consigo un carnbio de 
actitud en la gerencia. Por ejemplo, hoy 
estainos convencidos de la necesidad de 
invertir en cambios tócnicos y administrativos 
que mejoren nuestra productividad. 

5.5 El proyecto influyo en que la gerencia apoye 
prograinas de capacitación. 

5.6 Gracias al proyecto, nuestra 
empresa/cooperativa busca sisteináticamente 
alternativas de desarrollo. 

5.7 Favor de enunciar otros itapactos 
administrativos de consideraciOn. 

Impacto sobre la capacidad de asimilación de 
tecnologia. 

6.1 El proyecto nos ha hecho evidente la necesidad 
de contar con un archivo tócnico coinpieto. 

6.2 Mediante el proyecto se han promovido 
prograinas de capacitación a todos los niveles. 

6.3 Gracias al proyecto hay una actitud propicia 
al canthio y a la bUsqueda de innovaciones. 

6.4 Otros, favor de enunciarlos 

Impacto sobre la capacidad de los recursos 
huinano s 

7.1 Los trabajadores dominan las tácnicas de 
operaciOn y coinprenden las frases del proceso 
que les corresponden. A esto el proyecto 
contribuyó de inanera. 

7.2 El personal de inantenirniento está capacitado, 
tanto para hacer reparaciones, coirto para 
lievar un prograina de nianteniiniento 
preventivo. 

1 2 1 1.4 

3 0 2 1.7 

2 1 1 1.4 

1.38 

- 0 0 0 

2 1 1 1.4 

2 2 1 1.7 

3 1 1 1.7 

1.03 



7.3 La gerencia y los supervisores manejan 
tócnicas de adininistración y están dispuestos 
a correr los riesgos del cambio. 

7.4 Favor de enunciar otros factores. 

8. Impacto politico. 

8.]. El proyecto ha conducido al gobierno a 
considerar la ixnplantaciOn, a nivel 

1.35 

o 0 0 0 nacional/sectorial, programas siinilares. 
8.2 Diversas dependencias están dispuestas a 

canalizar fondos para prograinas similares. 
8.3 Los organislnos internacionales desean seguir 

apoyando proyectos de este tipo, con base en 
sus resultados. 

o 

- 

1 

1 

1 

1 

0.7 

1 

8.4 Favor de citar otro tipo de iinpactos 
politicos. 

0.56 

9. Impacto sobre el grupo de investigación 

9.1 Se desarrollaron metodologias novedosas que 
pueden aplicarse en otros ámbitos. 3 3 1 2.4 

9.2 Los resultados del proyecto contribuyen al 
prestigio personal y/o institucional. 3 3 2 2.7 

9.3 El proyecto trajo consigo Un aprendizaje que 
puede considerarse. 3 3 2 2.7 

9.4 Favor de citar los diferentes resultados del 
proyecto y coinentar su relevancia. 

2.6 



PANADERIAS - CHILE - IDRC - INTEC 

HOJA DE EVALUACION DEL IMPACTO DEL PROYECTO 

Con el objeto de precisar el impacto que ha tenido el proyecto 
sobre diferentes variables y, a partir de ello, determinar la 
orientaciOn de futuros prograinas de investigación, roganios a 
usted responder lo siguiente. 

1.7 Otros factores econóinicos, favor de 
enunciarlos. 

0 Insignificante 
3 Sustancial / significativaniente 

1. Impacto económico. 

1.1 El aumento de la productividad yb disminucián 
de costos fue: 2 1 1 1.4 

1.2 El proyecto permitiO anipliar y/o diversificar 
el inercado para el/los producto(s) de la 
enipresa/cooperativa. 0 0 0 0 

1.3 El proyecto contribuyó a niejorar la salud 
financiera de la einpresa/cooperativa, ya que 
perniitiO pagar crOditos y dejó un nivel de 
liquidez adecuado. 2 1 1 1.4 

1.4 Las inversiones realizadas con el proyecto 
tienen un nivel de rentabilidad. 2 2 1 1.7 

1.5 Gracias al proyecto hentos logrado un auniento 
de valor agregado 2 0 1 1 

1.6 El proyecto ha contribuido para el inejor 
aprovechamiento de nuestra producción priniaria 
(agrIcola a pecuaria). 

1.1 



2. Impacto tócnico. 

2.1 El proyecto nos ha permitido mejorar el uso de 
nuestras fuentes de energia (combustibles, 
lefla, etc.) de manera 

2.2 Hernos logrado economlas gracias al uso de 
inateriales disponibles en la region para ejecutar las recomendaciones del proyecto. 

2.3 La calidad de nuestros productos aumentO de 
manera 

2.4 Gracias a las recomendaciones del proyecto, 
hemos logrado una mayor confiabilidad de 
nuestros equipos y maquinaria, pues nuestros 
conocimjentos sobre inantenimjento aumentaron 
de manera 

2.5 Nuestra capacidad para diseñar modificaciones 
y mejoras al equipo y al proceso auinentO de 
Inanera 

2.6 Nuestras pOrdidas de inateria prima y producto 
en los almacenes disininuyeron 

2.7 Las pOrdidas en el proceso de producciOn 
disminuyeron 

2.8 Nuestra capacidad de almacenaje y transporte 
de productos y inaterias prirnas aumento 

2.9 Otros aspectos tOcnicos no conteinpiados, favor 
de enunciarlos. 

3. Impacto social. 

3.1 Gracias al proyecto, el nivel de ingreso de nuestros trabaj adores aumentO. 

3.2 La seguridad en las tareas y en los diferentes puestos de trabajo auinentô. 

0 2 1 1 

- 2 - 2 

- 2 0 1 

2 3 1 2 

2 2 2 2 

2 3 1 1.7 

2 2 1 1.7 

- 0 1 0.5 

1.48 



3.3 Los trabajadores se sienten nas motivados y 
tienen un nivel de satisfacción mayor, pues la 
contribuciOn del proyecto fue 

3.4 La coinunicación entre trabajadores, 
supervisores y gerencia aumentó de manera 

3.5 Los trabajadores han aumentado sus 
contribuciones y aportan ideas para niejorar de 
manera 

3.6 Las tócnicas nuevas se han adaptado a la forma 
de organizacion y de trabajar de mnanera 

3.7 Algün otro imnpacto social no contemplado, favor 
de enunciarlo 

4. Impacto ambiental. 

4.1 El proyecto ha contribuido a evitar problemas 
de contaminación en nuestra region/amnbiente. 

4.2 El proyecto ha ayudado a conservar recursos no 
renovables. 

4.3 Otros efectos, favor de enunciarlos. 

5. Impacto sobre la organización y el espiritu 
empresarial. 

5.1 El proyecto contribuyó a Inejorar los 
procediinientos administrativos y la 
organización de los procesos de producción. 

5.2 El proyecto contribuyó a tener mnejores 
controles contables y presupuestales. 

5.3 El proyecto contribuyó a inejorar nuestra 
organizacion interna. 

- - 0 0 

- 1 0 0.5 

0.25 

1 1 1 1 

0 2 0 0.7 

- 2 0 

2 1 - 1.5 

0.7 

2 1 1 1.4 

2 0 0 0.7 

- 2 1 1.5 



5.4 El proyecto ha traldo consigo un cambio de 
actitud en la gerencia. Por ejexnplo, hoy 
estamos convencidos de la necesidad de 
invertir en caxnbios tOcnicos y adxninistrativos 
que Inejoren nuestra productividad. 

5.5 El proyecto influyO en que la gerencia apoye 
prograinas de capacitación. 

5.6 Gracias al proyecto, nuestra 
enpresa/cooperativa busca sisteináticainente 
alternatjvas de desarrollo. 

5.7 Favor de enunciar otros iinpactos 
adminjstratjvos de consideraciOn. 

6. Impacto sobre la capacidad de asimilación de 
tecnologia. 

6.1 El proyecto nos ha hecho evidente la necesidad 
de contar con un archivo tócnico coinpieto. 

6.2 Medjante el proyecto se han proinovido 
prograinas de capacitación a todos los niveles. 

6.3 Gracias al proyecto hay una actitud propicia 
al caxnbio y a la bUsqueda de innovaciones. 

6.4 Otros, favor de enunciarlos 

7. Impacto sobre la capacidad de los recursos 
humanos 

7.1 Los trabajadores dominan las tócnicas de 
operación y coinprenden las frases del proceso 
que les corresponden. A esto el proyecto 
contribuyó de manera. 

7.2 El personal de inantenimiento estã capacitado, 
tanto para hacer reparaciones, comb para 
lievar un progranma de mnantenimiento 
prevent ivo. 

1 1 1 1 

1 2 1 1.4 

0 0 

1.16 

1.23 
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7.3 La gerencia y los supervisores manejan 
tócnicas de adininistración y están dispuestos 
a correr los riesgos del cambio. 1 1 1 1 

7.4 Favor de enunciar otros factores. 

1.35 

8. Impacto politico. 

8.1 El proyecto ha conducido al gobierno a 
considerar la iinplantación, a nivel 
nacional/sectorial, programas similares. - 0 0 0 

8.2 Diversas dependencias están dispuestas a 
canalizar fondos para programas siniilares. 2 1 2 1.7 

8.3 Los organismos internacionales desean seguir 
apoyando proyectos de este tipo, con base en 
sus resultados. - 1 1 1 

8.4 Favor de citar otro tipo de impactos 
politicos. 

0.9 

9. Impacto sobre e]. grupo de investigación 

9.1 Se desarrollaron inetodologias novedosas que 
pueden aplicarse en otros ámbitos. 3 3 2 2.7 

9.2 Los resultados del proyecto contribuyen al 
prestigio personal y/o institucional. 3 3 2 2.7 

9.3 El proyecto trajo consigo un aprendizaje que 
puede considerarse. 3 3 3 3 

9.4 Favor de citar los diferentes resultados del 
proyecto y comentar su relevancia. 

2.8 



PRODUCCION DE QUESOS - ECUADOR - IDRC - INSOTEC 

HOJA DE EVALUACION DEL IMPACTO DEL PROYECTO 

Con el objeto de precisar el impacto que ha teriido el proyecto 
sobre diferentes variables y, a partir de ello, determinar la 
orientación de futuros prograinas de investigaciôn, rogamos a usted responder lo siguiente. 

1.7 Otros factores econOinj.cos, favor de 
enuncjarlos. 
0 Insignificante 
3 Sustancial / significativamente 
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1. Impacto económico. 

1.1 El aumento de la productividad yb disininuciOn 
de costos fue: 

1.2 El proyecto perinitió anipliar y/o diversificar el mercado para el/los producto(s) de la 
einpresa/cooperativa. 1 - 

1.3 El proyecto contribuyó a mejorar la salud financiera de la exnpresa/cooperativa, ya que 
permitiO pagar cróditos y dejó un nivel de liquidez adecuado. 

1.4 Las inversjoneg realizadas con el proyecto tienen un nivel de rentabjljdad. 2 - - 2 

1.5 Gracias al proyecto heinos logrado un auinento 
de valor agregado 

1.6 El proyecto ha contribuido para el Inejor 
aprovechajento de nuestra producciOri primaria 
(agricola a pecuaria). 2 1 1 1.4 

1.46 



2. Impacto tócnico. 

2.1 El proyecto nos ha permitido mejorar el uso de 
nuestras fuentes de energia (combustibles, 
lena, etc.) de manera ... 

2.2 Hemos logrado economias gracias al uso de 
materiales disponibles en la regiOn para 
ejecutar las recomendaciones del proyecto. 

2.3 La calidad de nuestros productos aumentó de 
manera 

2.4 Gracias a las recomendaciones del proyecto, 
heinos logrado una mayor confiabilidad de 
nuestros equipos y maquinaria, pues nuestros 
conocjmjentos sobre inanteniiniento aumentaron 
de manera 

2.5 Nuestra capacidad para diseñar modificaciones 
y mejoras al equipo y al proceso aurnentO de 
manera 

2.6 Nuestras pOrdidas de materia prima y producto 
en los almacenes disminuyeron 

2.7 Las pOrdidas en el proceso de producciOn 
disminuyeron 

2.8 Nuestra capacidad de almacenaje y transporte 
de productos y materias primas aumento 

2.9 Otros aspectos tOcnicos no conternplados, favor 
de enunciarlos. 

3. Impacto social. 

3.1 Gracias al proyecto, el nivel de ingreso de 
nuestros trabaj adores auxnentO. 

3.2 La seguridad en las tareas y en los diferentes 
puestos de trabajo auxnentO. 
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1 - - 

2 1 1 1.4 

1 1 0 0.7 

1 1 1 1 

- - 1 1 

2 - 1 1.5 

1. 08 



3.3 Los trabajadores se sienten nas motivados y 
tienen un nivel de satisfacciOn mayor, pues la 
contribución del proyecto fue 

3.4 La comnunicaciOn entre trabajadores, 
supervisores y gerencia aumentó de manera 

3.5 Los trabajadores han aumentado sus 
contribuciones y aportan ideas para mnejorar de 
mnanera 

3.6 Las tócnicas nuevas se han adaptado a la fonna 
de organización y de trabajar de manera 

3.7 Algün otro imnpacto social no contemplado, favor 
de enunciarlo 

4. Impacto anibiental. 

4.1 El proyecto ha contribuldo a evitar problemas 
de contaminación en nuestra region/ambiente. 

4.2 El proyecto ha ayudado a conservar recursos no 
renovables. 

4.3 Otros efectos, favor de enunciarlos. 

5. Impacto sobre la organización y el espiritu 
empresarjal. 

5.1 El proyecto contribuyó a mejorar los 
procediinjentos admninistrativos y la 
organización de los procesos de producción. 

5.2 El proyecto contribuyó a tener niejores 
controles contables y presupuestales. 

5.3 El proyecto contribuyó a Inejorar nuestra 
organizacion interna. 
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2 1 0 1 

- 1 1 1 

3 0 0 

2 1 1 1.4 

1 0 1 0.7 

3 0 1 1.4 

1.0 

- 0 0 0 

1 0 0 0.4 

0.2 



5.4 El proyecto ha traido conigo un cambio de 
actitud en la gerencia. Por ejemplo, hoy 
estainos convencidos de la necesi.dad de 
invertir en cainbios tócnicos y administrativos 
que inejoren nuestra productividad. 

5.5 El proyecto influyó en que la gerencia apoye 
prograinas de capacitación. 

5.6 Gracias al proyecto, nuestra 
empresa/cooperativa busca sistemáticainente 
alternatjvas de desarrollo. 

5.7 Favor de enunciar otros inipactos 
adininjstratjvos de consideración. 

Organización gremial de productores 

Inipacto sobre la capacidad de asimilación de 
tecnologia. 

6.1 El proyecto nos ha hecho evidente la necesidad 
de contar con un archivo tócnico completo. 

6.2 Mediante el proyecto se han proinovido 
programas de capacitación a todos los niveles. 

6.3 Gracias al proyecto hay una actitud propicia 
al cainbio y a la büsqueda de innovaciones. 

6.4 Otros, favor de enunciarlos 

Impacto sobre la capacidad de los recursos 
humano s 

7.1 Los trabajadores doininan las tócnicas de 
operacion y coinprenden las frases del proceso 
que les corresponderi. A esto el proyecto 
contribuyó de inanera. 

7.2 El personal de manteniiniento está capacitado, 
tanto para hacer reparaciones, conio para 
lievar un progrania de manteniniiento 
prevent ivo. 

14 

2 2 

1 0 

2 1 

3 - 

2 1 

2 0 

2 1 

1 0 1 0.7 

0 0 

1 1.7 

0 0.4 

1 1.4 

2 2.5 

l.3 

1 1.4 

0 0.7 

1 1.4 

1. 1E 



7.3 La gerencia y los supervisoreS inanejan 
tOcnicas de adininistración y están dispuestos 
a correr los riesgos del cambio. 

7.4 Favor de enunciar otros factores. 
0.56 

8. Impacto politico. 

8.1 El proyecto ha conducido al gobierno a 
considerar la ixnplantación, nivel 

15 

nacional/sectorial, progranas siinil :es. 

8.2 Diversas dependencias están uispuestas a 
canalizar fondos para prograinas siinilares. 

8.3 Los organismos internacionales desean seguir 
apoyando proyectos de este tipo, con base en 
sus resultados. 

- 

2 

- 

0 

1 

1 

0 

1 

0 

0 

1.4 

0.5 

8.4 Favor de citar otro tipo de impactos 
politicos. 

0.63 

9. Impacto sobre el grupo de investigaciófl 

9.1 Se desarrollaron inetodologias novedosas que 
pueden aplicarse en otros ánthitos. 3 2 1 2 

9.2 Los resultados del prayecto contribuyen al 
prestigio personal y/o institucional. 3 3 2 2.7 

9.3 El proyecto trajo consigo un aprendizaje que 
puede considerarse. 3 3 2 2.7 

9.4 Favor de citar los diferentes resultados del 
proyecto y coinentar su relevancia. 

2.46 



GETTING THINGS DONE 

: No-Nonsense 
Guide to 
Measuring Productivity 

by W BRUCE CHEW 

A few years ago, a major manu- 
facturing-based conglomerate 
asked a gifted mathematician to 
join its corporate staff. One of 
his first assignments was to de- 
sign a system that senior manag- 
ers could use to evaluate the 
operating efficiency of the compa- 
ny's Various divisions. He devoted 
nimy months to the assignment 
and .ilso tapped the knowledge of 

several academic experts. The re- 

sult was a truly sophisticated 
mtJcl that combined historical 
performance data with economic 
torec.its w set target productiv- 
ity levels for each husiness unit. 

MuJi to management's dis- 
may, however, when the results 
were in, the model sugestcd that 
hut (tile Unit was performing up to 
smitill. So hc.idquarcers asked the 
obvious quest ion - Why? Why 
was au murg,In izatiun that was 
gemlcr.hmiuig handsome profit.i and 
cash Iluws showing such disap 

'It) 

pointing productivity? The expert 
could not answer the question, 
nor was his model designed to do 
so. Not surprisingly, executives 
saw little value in the new system 
and scrapped it. 

It's essential to measure pro- 

ductivity appwpriatelY. Many 
companies that want to raise 
their competitiveness are invest- 

ing a br of money and faith in 
methods to track their plants' and 
offices' efficiency. Staff specialists 
or outside consultantsexperts 
in cost accounting, statistics, and 
economics usually play an im- 
portant role in designing these 
systems. But specialists are often 
trained to focus on the technical 
elegance and statistical accuracy 
of productivity indexes. All tcn of- 

ten, they introduce methods h;it 

arc very precise hut ignore the real 
challenges managers (ace. 

While collecting i uifornia iii ui 

On productivity measurement 

systems and interviewing manag- 
ers at plants across the United 
States during the last several 
years, I have seen many examples 
of effective productivity mea- 
surement systems that have led 

to big strides in operating clii- 
ciency. But more frequently I 

have encountered frustration and 
confusion. A manager will look at 

a productivity index developed by 

a specialist and say, "Whoever 
came up with this has flO idea 
what my business is like." 

Productivity measurement is 

simply too important to be dele- 

gated to productivity specialists. 
But managers don't have to be- 

come experts themselves to en- 

sure that existing systems meet 
their needsor that new systems 
are relevant. A set of practical 
guidelines can help them under- 
stand, evaluate, and apply produc- 

tivity measurement techniques 
effectively. 

Look beyond direct labor 
What is productivity? Remark- 

ably, many people who make deci- 

sions every day about improving 
plant efficiency don't know how 
to answer this simple question. 
Let's begin with what productiv- 
ity is not. 

Productivity is not about 
wages. High wages can present a 

problem, not because workers are 
paid too much hut because they 
produce too little. In deciding 
how best to measure productivity, 
managers should focus not on dol- 

lars per hour hut on labor dollars 
per product. That is, on labor con- 
tent, not labor cost. Workers who 
are very productive can be paid 
thousands of dollars snore than 
employees elsewhere and the 

IltilLe i.- an a c.cl.'fiItI I jirofi' i 
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names." 11 persuading people to 
work harder is all there is to effi- 
ciency, then stressing labor pro- 
ductivity makes sense. 

But there is much more to pro- 
ductivity, and many companies 
miss opportunities to bolster effi- 
ciency in nonlabor areas. Con- 
sider one U.S. plant manager's 
experience at a company with ex- 
tensive fabrication and assembly 
operations. For a long time, he 
was uncomfortable with the way 
his division was allocating its 
annual $2 million productivity 
improvement budget. On being 
promoted to run all the division's 

Units of output plants, he at once reviewed spend- rwuuctivity 
= Units of ij ing on productivity programs. His 

The company producing more intuition proved correct, as Ex- 
with a given set of inputs (capital, hibit !illustrates. Although direct 
labor, and materials) or using labor accounted for only 10% of 
fewer inputs to produce the same manufacturing costs, nearly 40% 
output has an advantage over the of the productivity budget was al- 
company producing less. Lower located to upgrading direct-labor 
input costs create an added efficiency. His subordinates are 
advantage_but not the principal now looking (or ways to reduce 
advant.ige that productivity mea- overhead and make better use of 
sures must identify. The central technology 
mission of a productivity index is Single-minded attention to di- 
to illuminate how a business can rect labor can produce unexpected 
get more units of output per labor consequences. Several years ago, a 
hour, per machine, or per pound of big New York bank concerned 
materials than its competitors. about labor costs in its back office 

Still, much of U.S. industry implemented a department-by- 
remains preoccupied with direct department system to measure 
labor. At the national level, productivity, defined as transac- 
productivity figures do mean tions per employee. Senior man- 
labor productivity. The Bureau of agement gave high visibility to 
Labor Statistics, the primary the new system and even used it 
source of productivity informa- to calculate a large portion of the 
tiOfl logically enough focuses on bonuses it paid to line managers. 

I labor productivity. Cost account- So the line managers computer- 
ing also reinforces this bias. The ized everything in sight. The re- 
allocation if overhead, for exam- suIt was increased productivity in 
plc, is often based exclusively on every department buc onedata 
l.ihui houz. This approach may processing. While staff was 
ha've been reasonable when labor shrinking in the rest of the hank, 
hours represented a large percent- data processing caine under in- 
age of total costs, hut today, (or credible pressure. It boosted its 
many husiiies.es, labor is a minor staff as well as its spending on 
Cost element. Or the bias may hardware and software. 
simply come (mm iou many years If chat expansion in overhead 
whefl managing operations was best for the hank, executives 
meant "kicking butts and taking could never say (or sure; their 

business can still prosper, as man- 
ufacturers like Lincoln Electric 
have demonstrated. 

Productivity measurement 
should focus on overall capabili- 
ties, not on one set of costs. How 
good is your company at taking a 
pile of raw materials, a bunch of 
machines, stacks of paperwork, 
and groups of employees, and 
turning out useful goods or ser- 
vices? That's what a productivity 
index should address. It is, as 
much as possible, a relationship 
between physical inputs and out- 
puts. The formula is disarmingly 
simple: 

How One Company 
Didn't Match Productivity 
Improvement Spending 
to Production Costs 

PRODUCTION COSTS 

Indirect 
Labor 
19% 

37% 

Indirect 
Labor 
15% 

Materials 
36% 

PRODUCTIVITY 
IMPROVEMENT SPENDING 

Materials 

Direct 
Labor 
10% 

Over1 
30% 

Depredation 
and Oilier 
9% 

Direct 
Labor 
39% 

.m.od 
5% 

Depreciation 
and Other 
<1% 

measurement system focused 
only (In the productivity of direct 
labor. It didn't analyze the trade. 
uffs hetween the productivity (if 
dcpartniems (shorter turnaround 
times on letters of credit vs. 
growth in the data processing 
head count) (it between cuts in 
variable costs (labor) and higher 
capital spending (new cumpucerJ. 

Lke a muldiactor 
perspcctive 

The trouble with sisgle.factor 
productivity measures (whether 
(lurpu I per labor hour, out put per 

(.,iit,:sisc1,n iax /14 
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machine, or output per ton of ma- 
terial) is that it is easy to increase 
the productivity of one factor by 
replacing it with another. Labor, 

capital, and materials arc all p0- 

tential substitutes for each other. 
Effective productivity measure- 
ment requires the development of 

an index that identifies the con- 
tribution of each factor of pro- 
duction and then tracks and 
combines them. 

Take a hypothetical plant that 
machines purchased castings as 
one step in its production of nio- 
tors. Now the company decides 
to purchase this component pre- 
machined.The premachi ned parts 
cost 20% more than standard 
castings, but buying them allows 
the company to lay off skilled 
workers and sell its machine 
tools. What happens to productiv- 
ity? Output has remained con- 
stant, hut the number of workers 
has fallen, so labor productivity is 

up. So too is capital productivity, 

m A productMiy in- 
dex only helps if 
managers and 
workers under- 
stand the index. 

by virtue of the lower asset base. 
But materials productivity has 
declined by 20% since output is 

unchanged, while the value of 
purchased materials has gone up. 

In such a situation, a productiv- 
ity index that focuses only on la- 

bor or capiul would create strong 
incentives to reduce the value 
added by tiper.itIins, which may 
not at .111 be management's goal. 
In theory, a company's make vs. 

buy decision process should pre- 
vent such unintended results. But 
with cup management pushing 
hard f itknt m liable productivity 
incre.es, there real ri.k that 
deimmimmig productivity too nat- 
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GETTING THINGS DONE 

rowly will lead to unsound deci- 
sions by subordinates. 

A rnultifactor view of produc- 
tivity is important, therefore, but 
it is difficult for one index to en- 
compass all inputs. Using several 
different single-factor measures 
can also yield a multifactor per- 
spective. Indeed, even if a plant 
uses one aggregate measure, it 
still makes sense to use single- 
factor measures because they 
help identify the sources of aggre- 

gate productivity trends. A big 
change in a multifactor produc- 
tivity measurement raises obvi- 
ous questions: Is the change due 
to simultaneous shifts in the pro- 

ductivity of labor, capital, and ma- 
terials, or has only one dimension 
changed? 

Don't sacrifice function 
for form 

A multifactor index to track 
productivity gives managers a 

convenient scorecard to answer 
the question, "How are we do- 
ing?" But an index can play this 
role only if managers and workers 
understand it, which may require 
certain compromises in mathe- 
matical elegance and accuracy. 
Economists and productivity spe- 

cialists like to use sophisticated 
functional forms when they coin- 
bine labor, materials, and capital 
into one index. Rather than sim- 

ply adding everything up or 
averaging inputs, they prefer loga- 
rithmic and multiplicative tech- 
niqimes. When the chief goal is to 

study productivity behavior, as in 
statistical research, these ap- 

proaches have theoretical advan- 
tages. But when the primary goal 
is to influence behavior, the sim- 
pler the better must be the rule. If 
the people who use an index can't 
understand it at a gut level, it 
probably will not affect their deci- 

siOnS and priorities. 
Within Northern Telecom, 

54)fllL' divisions make sure snan.ig- 
cr5 and workers understand 

multifactor productivity by in- 
cluding them in the design of 
department-specific indexes and 
by keeping the indexes simple. A 

department develops several 
performance ratios (no fewer than 
three, no more than seven) that it 

believes capture the essence of its 
mission. For example, one design 
engineering team proposes six ra- 

tios, among which are: reworked 
drawings as a percentage of total 
drawings, overdue drawings as a 

percentage of total drawings, and 

overtime hours as a percentage of 

total hours. Next the department 
identifies current performance, 
long-term goals, and interim goals 

for each ratio. Finally, managers 
assign weights to the ratios to 
reflect their relative importance, 
with the sum totaling 100. Thus 
the index produces a single 
productivity "score" (a weight- 
ed average of the ratios) that mea- 
sures progress towards agreed-on 
goals in a way that everyone can 
understand. 

This approach is not analyti- 
cally perfect; there is no statisti- 
cal reason to limit the nu tuber of 

ratios to seven, for example, and 
the weighting scheme is undeni- 
ably subjective. But Northern 
Telecom tollows a basic princi- 
ple that many other companies 
fail to appreciate: when decid- 
ing whether you need greater 
measurement precision, ask 
first whether greater precision 
will make a real difference in 
subsequent actions to improve 
productivity. Executives should 
seek the measure that promises 
the greatest impact, not the mea- 
sure boasting the greatest accu- 
racy or technical elegance. 

The same principle applies to 
data collection. There are real 
costs associated with developing 
and implementing e Ia borate tm- 

ductivicy systems. My research 
suggests that the pm mint cm mimics 

smiinct mines very early *10 where 
increased .icciir.icy is limit wom iii 

IIAKVAI(I ) IitJslt-i.S5 itI.VII..$/ j.,i,iity I I,iuj.y 11M$ 



additional cost. For example, the 
mismatch between the informa- 
tion provided by some accounting 
systems and what is needed for 
productivity analysis often 
means that bypassing the ac- 
counting data and developing 
data specifically for the produc- 
tivity index will raise accuracy. 
But it is seldom worth the cost. 

The costs can go even higher if 
you consider another factor: the 
time it takes to develop and im- 
pkment a productivity measure- 
ment system. Lost time can 
translate directly into lost oppor- 
tunities in today's turbulent busi- 
ness climate. As one manager 
complained to her staff, "Explain 
to me how taking an extra six 
months to get the measure more 
accurate is going to raise my 
productivity during those six 
months." 

Measure the unmeasurable 
It's a real challenge to develop a 

productivity index that captures 
the roles of the direct factors of 
production in a way that workers 
and managers can understand. 
But the challenge goes further. 
Conventional systems to mea- 
sure productivity often overlook 
two aspects of the production 
process that are becoming very 
important in determining inter- 
national competitiveness: pro- 

ductitin time and the role of 
employees other than shop-floor 
workers. Since neither lends itself 
well n i di ect measu remen r, pro- 
ductivity icchniciaii often pefer 
to look the oher way. Managers 
do so at dicir peril. 

The fir:.r oversight, time, is not 
purchased, so it is usually ignored. 
flut the production process cer- 
tainly consumes time, and the 
fact that it is no purchased 

mean it's free. II (WI) busi- 
nesses use identical machines, 
the sanie number of pnpl, and 

i v.ileiit inaceria is to produce 
idcntic.iI prsiucts, mist pruduc- 

I (Alt VAUI) liiJslNLss ILLVILW fjinury Fehu,y I9I4( 

tivity indexes would produce 
identicalscores. But suppose one 
business ships orders within 
three days of receiving them and 
the other takes three weeks. Is 

their productivity the same? Ob- 
viously not. 

This is not an exaggerated ex- 
ample. Increasingly, companies 
are discovering the competitive 
power of shortening their produc- 
tion cyclesor the dangers of not 
doing so. But unless a product iv- 
ity index assigns some value to 
the amount of time consumed, it 
is unrealistic to expect managers 
to focus on shortening turn- 
around times. Assigning inven- 
tory carrying costs is a step in the 
right direction, although most 
companies record carrying 
charges far below their true com- 

petitive costs. Carrying costs 
should not only be realistic but 
they should also reflect where 
the inventory sits (in terms of 
value added) as well as how long 
it sits. An additional time-based 
charge that captures how long it 
takes to complete an order can 
focus attention even more di- 

rectly on possible gains in turn- 
around time. 

The new head of a sheet metal 
plant owned by a major electron- 
ics company learned this lesson 
soon after he took over. His opera- 
tion's primary role was to proceSS 
prototypes of new products, hut 
he discovered that several com- 
pany divisions were routinely 
sourcing prototype work to out- 
side suppliers because of his 
plant's unacceptably long lead 
times. Productivity measures of 
labor, capital, and materials were 
quite sat islac tory; the plant's 
work flow had been structured to 
get the most out of its peiiple and 
machines. Rut that represented a 

misunderstanding of its mission. 
So the new manager introduced a 

productivity index that (cicused 
tin turnaround time, amid he 
piit.d the ft5U Its pIUIUI neil t I y. 

Eventually, the plant cut proto- 
type production time from 20 
weeks to three days. The reconfig- 
ured operation makes less "effi- 
cient" use of labor and nuterials, 
but can anyone argue that it is less 
productive 

The second crucial but often 
overlooked aspect of many pro- 

IImperfect 

esti- 
mates of white- 
collar product ivily 
are beffer than no 
estimates at all. 

ductivity measurement systems 
regards whose performance is 
being measured. Most systems 
target inputs on the shop floor, 
but manufacturing efficiency is 
not only a function of who and 
what are located there. Engi- 
neers, supervisors, and other 
white-collar employees make sig- 
nificant contributions to manu- 
facturing productivity, but few 
systems measure their roles. (The 
Northern Telecom system cited 
earlier is a notable exception.) 

To a large extent, the absence of 
such measures reflects two prin- 
cipal difficulties of quantifying 
productivity in any service set- 
ting: incasuri ng output and con- 
necting employee actions to 
on tpu s. Fur the Ii tie worker in an 
auto plant, oUtput is basically the 
nunihcr iii car, or cuinpuncilts 
produced. The connection he. 
tween worker activity and output 
is also straightforwardthe jer 
soii tightens three bolts (ii) every 
car, and this action helps coin- 
plete the car. Meas un rg the pro- 

duct i vi ty of product designers is a 
in uch more s uiht Ic problem. I )e- 
Ii mung i in puit .is simply the num- 
ber of models or prototypes 
completed does n it hegi I) tO c;ip- 
(Lire these WI irkers' I rue p id tic- 
tivity. t)e.sigimiiig an nemu in 



production smoother will im- 

prove the efficiency of the entire 
plant, for example. If such a design 
takes twice as long to complete as 

a simpler approach, it certainly 
does not mean that the engineer is 

less productive. 
It isn't possible to measure 

white-collar outputs or inputs 
fully, hut this fact doesn't mean 
that only blue-collar productiv- 
ity can or should be measured. It 

does mean, however, that man- 

agers must be creative and open 
to new ways of thinking about an 
operation 

A plant manager of an impor- 
tant supplier to the auto industry 
met with resistance at headquar- 
ters to his request to augment his 
engineering staff. He knew that 
the additional money would be 

well spent, but he had no mea- 
surement system for making his 
case. The engineering staff fo- 

cused heavily on improving the 
plant's use of materials. So aiming 
for a surrogate index, the manager 
argued that changes in the materi- 

als productivity index could be 

one indicator of the engineering 
team's productivity. Indeed, over 
time, as the size and expertise of 

the engineering group increased, 
the ratio of total output to materi- 
als input showed dramatic in- 
creases. As a result, the division's 
entire perspective on the rela- 

EXHIBIT ii What Is Output? 

The Facts 

Change In Total Output Equals 

116 

I'tic 
$10 
$20 
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tionship between the engineering 
function and manufacturing pro- 

ductivity changed. 
Do surrogate measures give a 

complete picture of a group's 
performance? No. Are they true 
gauges of productivity? For the 
economist or measurement spe- 

cialist, no. Can they focus manag- 

ers and employees on critical 
aspects of the production process 

and, therefore, lead to improved 
performance? Yes. Producuvity 
measures in the white-collar 
world can be relevant and effec- 

tive, even if they aren't perfect. 

Compare apples and apples 
Ultimately, any productivity 

measurement system is only 
helpful if it's used appropriately. 
Management carries the burden 
of usage almost entirely. Produc- 

tivity indexes today are being 
used to compare the performance 

of companies in an industry, 
plants in a company, and depart- 
ments in a plant. The results in- 

fluence investment choices, 
judgments about factory clos- 
ings, and decisions on manage- 
ment compensation, so managers 
must be careful to make fair 
comparisons. 

What is fair is not always obvi- 

ous. Consider some of the ambi- 
guities on the output side of the 

productivity ratio. Exhibit II de- 

1987 
Units l'wth,ceJ - - I'nce 

I,x)0 $25 

3,000 $20 

l'C,Caflt (Th,snge 

0 
+41.7% 
+16.7% 
- .5.6% 

scribes the output in 1986 and 
l)87 of a hypothetical plant mak- 
ing two related products. In 1987, 

the price of product A rose, so 
many customers switched to 
product EL From the set of facts 
presented, what conclusions can 

be drawn about the change in 

outputand, therefore, the 
change in productivity? Depend- 
ing on your point of view, output 
went up, down, or stayed the 
same. If you look at nominal reve- 

nues, output rose dramatically. If 

you adjust for the price change by 

comparing revenues using 1987 

If a company 
made one million 
15,000-mile tires in 
1986 and one mil- 
lion 30,000-mile 
tires in 19871 was 
output constant? 

prices, output went down. If you 

focus on physical units, output 
stayed the same. You might look 

to standard costs for guidance, hut 

they may also present a confusing 
picture as well as concerns about 
accuracy. 

What really happened at the 
company depends on what really 
happened at the plant and in the 
marketplace, not in the numbers. 
Was product A radically rede- 
signed? Was the old price relation- 
ship between the two products 
somehow incorrect? Was there a 

dramatic change in input costs for 

product A? A manager must con- 

sider questions like these before 
evaluating productivity trends in 

such a case. 
Price changes, of course, are not 

the only important factor affect- 

ing output.Quality has an impact 
on productivity measures. The 
flu)St productive plant or compa- 

ny does nut necessarily have the 

IiARvAMU ii(JS1NFSS IthVILW gantijry-l.-briiary i')M$ 

1 9HI !VM 7 

In Units 4,0(X) 4,000 

Using Nominal t'nces $60,(XX) 

Using 1986 I'rices $70,(XX) 

Using 1987 t'ricei $90,(XX) $$5'(XX) 

1986 
tjnii, i'rodc,cd 

A 2,000 

B 2,(XO 
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Mulllfaclor Proclucilvity 
Trends at Two P'ants 
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lowest cost per unit of output. It 
does have the lowest cost per corn- 
parib/e unit of output, though. 

Suppose one company manu- 
factures tires that last 15,000 
miles and another company uses 
10% more labor and materials to 
produce tires that last 30,000 
miles. If the two businesses pro- 

ducc the same number of tires, it 
is not immediately clear which 
is more productive. Or suppose 
one enterprise, by virtue of a prod- 
uct development breakthrough, 
uses the same number of workers 
and machines to manufacture one 
mill inn 15,000-mile tires in 1986 
and one million 30,000-mile tires 
in 197. Ignoring price for the mo- 
ment, is output (and thus produc- 
ci vi I y) eui)st.mn 

Coniparing the performance of 
plants making different products 
requires a method to determine 
equivalencies The three most 
com ilitimi ;ilternatives are stan- 
dard costs, price, and technical pa- 

rameters (like miles of tire life) 
that quantify product perfor- 
mance. No one focus is best; each 
has its sttengths and weaknesses, 
and managers Mhciuld select mech- 
ixis consistent with their compa- 
fly's strategy. if i2 company IS and 
wJn (.i to remain a low-cost pro- 

'a C%4. aZal. .S4 S& tS Seas .,fl - . . S 

GETTING THINGS DONE 

ducer, it might focus on prices. If it 
wants to promote innovation, it 
might use technical parameters. 
Standard costs will focus atten- 
tion on internal improvements 
independent of developments in 
the marketplace. 

Managers also need to interpret 
trends, which can create further 
ambiguities. There is a funda- 
mental distinction, for example, 
between levels of productivity 
and rates of productivity change. 
Looking at actual trends in a 

multif actor productivity index for 
two plants making identical prod- 
ucts (Exhibit 1!!), plant A's produc- 
tivity exceeds plant B's in any 
given month and over the entire 
period. But whose performance 
should management worry 
about? As it turns out, plant B 

dramatically changed the 
run lengths in its production pro- 
cess, which improved produc- 
tivity enormously. Corporate 
policies pushed plant A in the op 
posite direction, and its perfor- 
mance suffered. Here, focusing 
on absolute performance could 
mask important trends in relative 
performance. 

Things are often not as they 
first appear with productivity 
data. One big manufacturer, after 
introducing a multifactor produc- 
tivity index, discovered that its 
plants had suffered a significant 
productivity decline in the early 
1980s. Bad management, right? 
Wrong. Demand for its product 
had fallen sharply during the pt- 

nod and, given the fixed inputs, 
overall productivity had declined. 
One plant had an especially large 
drop. Bad management, right? 
Wrong again. The plant, located in 
a rural area lacking skilled labor, 
treated skilled and semiskilled 
employees as fixed costs. Th lay 
off these workers would he to 
lose them prmancntly to other 
cmpltmycrs. The large decline in 
productivity in csponse to a 

six-month downturn was thus 
evidence of good management; 
the employees should have been 
kept on. Productivity measure- 
ment raises issues and high- 
lights changes, but it does not 
tell the whole story. 

Proceed with care 
but proceed 

The complexities and ambi- 
guities of productivity measure- 
ment should not discourage 
managers from using a system. 
Profit measures, after all, are also 
far from perfect, but we are accus- 
tomed to their shortcomings and 
have learned how to glean a 
wealth of insight from them. 
Managers should proceed with 
productivity measures, but with 
care. The seriousness of a sys- 
tem's shortcomings depends on 
how it is used; if bonuses or pro- 
motions are based on certain 
measures, they had better be ac- 
curate. But this degree of accuracy 
is unnecessary for most appli- 
cations. 

Perhaps the most important 
use of productivity measurement 
is as an objective source of infor- 
mation about long-term c)perat- 
ing trends. An index can draw 
attention to plants or depart- 
mcnts experiencing unusual 
problems or uncommonly strong 
performance. Productivity com- 
parisons can also inspire useful 
exchanges of ideas. Differences in 
he amount of vertical integration 

or suheomitracting, accounting 
policies, and many other factors 
often obscure the relative pro- 

ducti vity of companies. None- 
theless, if a husines finds itself a 

lot less pr iduct i ye than a ci )nipct - 

itor, it prohably has a rcal proh. 
1cm. Managers may insist that time 

productivity gap is overstated, 
and they may he right. ] hey will 
he hard.prc.ed, however, to argue 
chat it dues miimt t'Xi.,t. 
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67.8% 
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36.1% 
33.1 
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FACTORES QUE CONTRIBUYEN 

AL EXITO Y DESARROLLO 

DEL EJECUTIVO 

TABLA Ho, LIO FACTORES P4AS IMPORTANTES QUE CONTRIBUYEN AL DESARROLLO 

Y EXITO DEL EJECUTIVO 

F AC TOR E S 

CREATIVIDAD 

FREcUEflCIA 

ABSOLUTA 

815 

FRECUENCIA 

RELATIVA (%) 

75.7 

85,q 
RESPONSABILIDAD 

919 
2.6 

INVOLUCRADO CON LA GENTE 
58 

63.9 

IMPORTANCIA DE LOS RESULTADOS 
.. 71 

29.9 

AMBtCI6N 
322 

67.8 

INTEGHIDAD 
729 

57. 

ADECUADA PREPARACIóN 
ACADMICA 618 

36.1 

EsposA (o) APROPIADA (o) 388 
3.5 

LEALTAD 
68 

59.8 

AGRESIVIDAD 
63 

28.9 
APARIENCIA PERSONAL 

311 
33.1 

ADAPTABILIDAD SOCIAL 
356 

13.9 

INTELIGENCIA EXCEPCIONAL 
150 

7,3 

OrRos 
70 
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Siga al pie de la letra Ia regla: "Cuando rnás 

creativa sea una idea mds se metera en problemas." 

No haga uso de las oportunidades que se le 

presentan - lo cual es mejor que intentarlo y fracasar. 

Organice a las personas creativas bajo su control 

o echelos fuera.OstacullzafldOlOS lo más que pueda. 

Diseñe e implante todo factor que inhiba o mate 

Ia creatividad en el salon de dases o en Ia organizacidn 

en general. 
Tenga un sistema mortalmente negativo para 

aquellas personas creativas y pam las propias ideas 
creativas. 

Guarde celosamente todas las prerrogativas solo 
para usted que sea el tinico que planea piensa 
y crea en su organizadon. 

BARRERA CULTURALES 



0 

0 

Inflexibilidad en las 
Estrategias Intelectuales 

BARRERAS AMB!ENTAL 

El Jefe autocn4tico 

El ambiente de poca cooperacion 

y confianza 

Falta de Tiempo 

No hay apoyo a las ideas 

Distracciones 

Falta de Informacid7i 

Exceso de EsPecializaCiflj 

18 

17 

BARRERAS INTELECTUALES 
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Registra todos los datos 
No tiene preferencias 

Cada dato tiene igual valor, 
no importa cuantas veces se 
repita 

La memoria recibe cada dato 
imparcial y objetivamente 

El orden de entrada de los 
datos no tiene importancia 

Cada dato es procesado en 
funcion de si mismo 

El registro es permanente 

Puede distinguir facilmente 
entre patrones de datos muy 
parecidos 

/ 

SUPERFICIE DE MEMOR1 

Registra de acuerdo a 
"Preferencias" 

Los datos repetidos se aceptan 
con mas facilidad 

La memoria se organiza a Si' 
misma y tiene Un proceso 
max imizante 

El orden de entrada de los datos 
tiene Ia mayor importanCia 

Cada dato es procesado en funclo'n 
de los datos ya almacenados 

I-lay una memoria de corto plazo 
y una de largo plazo 

Asimila los patrones de datos muy 
similares en uno solo, que es el 
primero que se establecid 

' 
-a 7 

Mecanismo 
de disparO 

Selecci6n 

Etiquetas 

VENTAJAS DEL MECANISMO 
DE LAMENTE 

Comunicacidfl 
codificada 

37 

I Anticipacidn 

çOMPUTADORA MENTE FIUMANA 



Dificultades de la mente: 

Falta de selecci6n 
Falta de ajuste fino 

Bloqueo para las aperturas 
Cortar a trav4s de patroies 

ificultad del cambio de patrdn 

N N Polarización 
2 Los patrones crecen cada vez 
Los patrones crecen por extension 

Suposiciones 
Los patrones pierden significado 

Errores / / Importancia ck Ia secuencia de iquisickn de datos 
Continuidad 

PRIMERAETAPA SJWNDA ETAPA 

PERCEPCION pROçEso 

Conceptualizacidn 

Definición 

Determinar: 
Factores 
CaracterFsticas 
Efectos 
Valores 

L6gica 

Matemtica - 

Análisis 

Sintesis 

Induccidn 

Deduccidn 

38 
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STRAIEGIAS I?JI& 

JA PRJ11ERA ETAPA: 

Esperar. 

Exponerse a mayor informacidn. 

"Fusilar" 

Organizar la informaci6n. 

Procesar Ia informacidn 

Aclarar Ia informacidn 

ESPECIALIZACION 

24 



ATENCION 

INCUBACION 

TIEMPO 

SUSPENDER EL JUICIO 

- En cuanto a lo relevante de la informackcn. 

- En cuanto a la a Ia validez de ml propia idea. 

- En cuanto a la validéz de Ia idea de alguien 

más. 
- Juzgar Ia validez de la idea antes de ofrecerla 

a otros. 
Lo importante es el valor de la idea para generar 
movimiento. 

57 
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'.1 

American Industry will .spend nfl cstini:ited 567 billion 
In 1988 on research and development ( / ). Most 
companies. however, have no ide;i wh:tt they are 
getting for all this money. In ttct, :t study by 
Schainbiact revealed th:tr only 20 percent ot I he R I) 

managers in the major comp:II)iCS he surveyed even 
measure the prodtiCtvit y of their R I) oper:tt ions (2). 
Of the 20 percent that do me:csure productivity. on I y a 

few measure any kind of return on invest ment in I I). 

A good many scientists and engineers we h:ive talked 
to think that it is impossible to effectively measure 
R&D productivity. In fact, the 'ery net of 
measurement is thought to (Iiseoctr:tge cre:tt jvjt y :inel 

motivation among high.level 1)rolesSiUn:tlS. Many feel 
that management should just have fait h that I I) is 

a good investment, wit hotit trying it) measure it. 

Some scientists and engineers are neg:tt ive about 
measuring R&[) pertorn)anee Ir fear that such 
systems may point up heir own inaclecjtt:teies :tod I:ick 

of product ivic A good many others, however. have 
marc valid reaSons for being down on tflea.stiienlent 
and cvalu:ttion systen lr lt. I). Many attempts :11 

measuring it& I) productivity h:ive been (11.5111:11 failures. 
These failures have lcd many to errulleOtIsI)' believe 
that all measurement systems dont work. One 
company explained. We tried measuring our 
rcsearchers product i\it y :t couple of years agoit 
caused them to churn ott t vast cti:i nt it ies of ntost v 

useless research reportsqit:tnt it went tt, and qtt:tlit )' 
went down. 

Although R&D productivity is difficult to measure. 
many companies are now p00 ing pressure oh their 
ScientistS :tnd engineers IC) not only pru(Ihce hew 
products and processes. but 11) demonstrate their value 

?lark Itrovn 1% :tu associate vlt ii It. .. SvenM Ill ,socj;hIc'.. 
Inc.. a \Vhe:ttun. Illinois ttm:iuiageittetlt consitltirtg lirill 
speei:hliCJnf4 in clesigiling I raining .inl peru rI):iu1cL 
Improvunlent svtuuh1s br engineers. i i.ts :iiiet oilier 
protessiun:il.. Prior to joining the tin)) in 19H-i . Itrini) held 
a variety of pusliltins With Creative (iiiveis;il. a c.iinp:tuy 
that deveIup technical training Pri.tr.t)) fr tiIcir. lie 
ls an MA. degree in l)eI)aviural pycI)ulc)gy 111(1 lii,. 
conducted wiirLhups and puhlisheel :irtic!e. iii) 1:lLIru)g 
performance. 
Ray Scensuii Is president (if It. A. Seenson ( Associates. lie 
li:ts ;itl ?d.S. degree in electrical engineering from C.:ilif.iriiia 
Institute of kelCnohctg). lie spent the lrst I( )e:lrs of Iii.' 
career with hell Lahs :inch ,Vi&t in :t c';hiietv ul l)h)Sitfl)i) 
ifleItI(hil)g engineering mau:Iger :itnl clean ut plautdng. 
netIiods. :itiel results for the hell System Center if technical 
I(hLtCitk)i1. In 1978 he lelt XlI In form Itis UWI) eouIuihmii1f) 

cntp:in. One ot its speci:iliiies is designiug (lt0h1t .muiI 

productivity hnipr(tventent systtIUS for seleittitic iut 
engineering groups. 

'- 

MEASURING R&D PRODUCTIVITY 
Tbe ideal system measures ql1ali1) quantity (j.17(/ C3S1, is SiJ)1/)/e, CIfl(1 (Jfllp/)Is!zes 

evaluation of R&D Oulco,nes rather Ihaiz behai'iors. 

Mark G. Brown and R:tynoid A. Svenson 

Ii) the org:tni.'.:ttion. It&f) n)e:tsurenlent and ev:iiu:ttion 
systetus:tre no longer an es peniment being tried by a 

lew progressi%e eot))l):II)ies; such systems are becoming 
:1 requtiretllent . ( Ipper ni:tnagenlent is becoming less 

content wit Ii subjective tne:tstmres of I l)s 
cont ribut ton to the bottom line. 

1ltis:tr tick epI:i ins sotite ul the m:ijur reasons why 
It.I) nte:tsureineflt and ev:iltt:tt ion systems fail, and 
presents stulle suggest ions for designing successful 
system. A prereqtlisite tim ttndeist:tnding why R. I) 

measuretllet)t systems sueeeed or fail requires looking 
:0 an ltl) lab :ts :i system that works within the 
nl:tcrOsystei)1 of the entire om.:ht1i/.ati0I1. 

Tue It& 0 Jab as a S )'s tern 

All org:intz:it ionS :ire composed of systems work itig 
toetIter ti) pru&ltmce gcocfs :ttd services. An I) l:tb is 

a system itclf, with its own inputs, processes. :mmid 

OLttI)uts. ligmime I del)ictS :m typic:tl R&I) lahor:miory. 

I. /n/flh/.:iC C. tile r:mv tii:tteii:mls or 5(iil)tIhi :i svstenl 
receives :111(1 proCesses. An lt I) labs itlJ)Cit% :tre 

people. imlhormn:itumo. ideas, ellttil)h1)ellt, facilities, 
specific re(lLicsts. tti&l the finids needed to eotl)1)lete 

v:mrioets l& I) activities. As :t set-vk.e dep:trt nient , much 
of the work ltS I) does iS it) tesl)otlse It) specific 
requeSts Iron) m11:Irkehizlg, tU:it)tif:lctttrit)g. emigitfeering. 
:itiel otter depart m)letlts. 

Ihie I',i.icc..e.iii,ç' .Vi.cicns is the l I) lab itself, which 
ttitt)S the inj)Ltts iI)tt) Otttl)ttts h)V s\-I-iuing I)tl)t)stls. 
cumiehtii.ting rese:tmcl). testing ltvptuhe.ses. tepurtitig 
tc.smtlts. and 5(1 1)11. 

lpic:ml ()iiIJui/. include patents. new proditets. 
t)e\\ ptmhilic:itit'ns. nm sii1ll)l l:tmts. 

or kiiosledge tlt:mt set. ic unknown before. 

u. The I.'m'ccie'iiI,ç' .Vjsle,ii cunlj)riseS the v:triolms 

cnns1th1)eI mit mite lt.Sl) (lilt pills. IC it)i1411t Consist of 
utarketing. llusimtm_Ss l)l11nu11h. i)t:mnhtftitliritlg, 
emtgiiteeriiig. opet.tiii)ils. :trul oilier dc1l:irLil)Cnts (11:11 

mii:mkc LISI. CII I( ) in ILILiLI s amId services Ihe 
ltceci\'ihl4 Ssielmt liii l(.l) itiighi ;tismi i icludc such 
etenmi:iI Lisis LIt its ()tmthiLits :1-. the acadeillic 
contmuhtil (IV. 

5. ()uln,iimc:tre the :iccmii))j)Iisl)n)et)ts that 11:1Cc s;mlue 

hr the Lmrc:tI)it:t)i0i1. lhtc:mic produced ssheii the 
htcceivitig S'sici1) :icciffltl)hishes Soht)cthtimlg will) the 
hititj)Ltts mit mite liimcessiuig 5CStt.itt. II see ssere 
:iii:ili.iiig ii) uumtm'uiiiihiile tii:tniil:ict tiler using this 
tiindcl. the Iteccisiug Sysuttit semotld be cut)stuil)ers 

(hfei)lL' ssltti htt c:trs) :tt)(l time tiutctttlles svmthel 



OUTPUT MEASUREMENT AND FEEDBACK 
'4 

OIJTCOME MEASUREMENT AND FEEDBACK 

iicliicic.' s:tics vnhuine :ind (tlsIoil_r ieedhaci. i:()r :in 

I(.SI) I:i1, iii a pr&)tit-iilakilg org:ti1iz:l(iuul. the iLltCUI)(.' 

are :iceIi)lislli cUts such :is Cust rccIuCIiuO, aIcs 

in)f)r( )i,'iUCflI . itItiCt Ii J)r(,&l11enIs. I ie%V idticts. 

in:irict share. and e:ip tat a't)i(IatiCi.'. 

/ii-l'i'S%' .I!('asi,,,)IL'ilIs (1114/ /"c((/I)(aA! t..I..(u 

within iIe Processing System as the It.Y I) lab m'tsttres 

itself and feeds hacI thi.s I irtuat Ion to its own 

l)CI'. IN:iilti)le5 niighit he d:tt:i on the number (II 

resc;ircli proposals written, the :inlottnt of the :innti:t! 

htichgct. the iltil)1l)er 01 dr.iits rcqtiiied on a research 

report. (II :1 rr0j1ct iu:tii:tgers COIUIUC1)tS on the Itr.t 

(Iraft 1:1 research pru)oal 

( jnist he measured as 'ehi :15 prcss. 'hue 

(1t1:ihitv control department tuahly )rovi(hes this tvj)e 

of me:IstIreil)ct)t :iinf leedIs:ich fur a m:tiUiI:tettirit)g 

()1)eratu)n. 01tt1)LIts are :tls ) ev:tlu:iied ln:iv.triet% 

of ottt,ithe sources (e.g.. p)LttI)al CditC)Fi(h h)uaids, 

P° rut ices. etc.) as svefl as internal sinitCes (e.g. 

h(.I). nianagen)ei)t. engineering. i :ttuiLtCtLtriIW. etc.). 

outputs are nueasuredol) tiuee (hillel i0I)5 qu:ihity. 

it. :iuicl ((1St 

SiIllph% IlWasUtII)g Oltii)tltS IS not 
el)OttgllIttitCOt)I(S 1)1(1St :tIs() he measured :ind the 

iturul:UiOtl led hack IO the processing system. !le 
real 'afue thai ile lt.I) facility acids tO tile 
organ 1/:11 1w) can 0111)' he :issessed by me:isuritlg 

()(ulCOu11C5. 

\VIiy R&D McasurcmCflt/EVflItIat. SystcfllS Fail 

/(J( .1/ac/i !:inp/.ias/.c Oil /111ti11(1/ .1!t,(I,,.hu,euhI_Ht 

12 maJor PrI1 with most systems br sneatrii18 I I) 

/:ji,,i,.t. /,//.,c. J?&/) /ab(',aIoi:) a Xlc'iIl. 

V 

)cr:()r(;:tnce is t h:u they rely too hc:tvily on il)-1)rOCCSS 

nlc:isLIrctfletlt :111(1 feedback. ivCr)' i(&l) lab h:ts 

svstettls or reviC\Vit)g work :u various stages to ensure 

quality and confnrtu:tt)CC (C) budget and schedule 

guidelines. I uoertl.i I i easureilleilt :ind feedback is 

v:IIL(:ul)lC and vortiiwhIiIc, hut it is dangerous to use 

(lilly these t e:tstires in evaluating an R&I) facility. 

h.:ll)C,r,ltcucies that measure their success based on their 

IWtl nIcasLi rcs n:t)' a ppc:tt' to he doing a grc:it jol). 

vithOLtt :tetuallv 1)rodcicing v;ilu:tl)lC aCCOillI)lisbn)CI1(5 

Iu r t lid r cutulpanies. 

/oo flue/i Pocus out /ie/iavio,:_lleha\'tOt is :i process 

or act vii v. \Vri( 0)4 proposals. gathering and analyzing 

data. prep '11)4 reports. pul)ltsl(lng findings. uid 

developing technulugy transfer pl:tUS are cxatl)l)les of 
bah:iinrS by individuals in an RI) facility. lfec:tctsc 

olitcuifles :tre lot :15 e:ISV to IticasLire :ts nuilll)Cr of 

1)1(15 fltU(ILR_CLh (it p:tges vped ma ny org:Inizat ions 

li:tve developed sVldIii5 (or nicas(Iritlg these activities 

or behaviors. 

I tuu.hies Aircraft (:urllp:tFly conducted one of the most 

eN tenive studics of ht& I) l:ib prodttC(ivit y (3). One of 
lie ultany ,nlf)ortant tillcliiil4S is 1 fist rut I)ellaviors 

fuLund ill hiighIv_prud11Ctid R51) facilities. This 

l:iiidivark suLidy fras served as the .tand:trd :tg:tinst 

Ilicll 1)1:111) RI) i)t(4aili/atintls measure tlueirovn 
I)iialtiI.t i\, It v. 

'II tere are sever:d f)rul)lctllS wit it t I) is Isci:ivior-based 
:t1iproaclt 

t'eople Call (IC) ;tll the 'right'' things and still not 

produce valuable results. 

A nlCa5U reilletIt S)steflt based on behavior causes 
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people to be overly conccrncd with the Wa)' work is 
done, rather than focusing on the Out ltIts produced. 

The characteristics Identified in he litighes study 
that were corrcl:ncd whh product ftc R&D f;tciliics 
may not cause high producth'it '. Corrcl;it ion cannot 
he assumcd to indicate a causal relationship 

Behavior is difficult to measure accurately. Surveys 
and questionnaires arc inexpensive :tnd simple ways of 
measuring what people (10, mu they :irc extremely 
unreliable. Direct observ;ut ion is the only relatively 
accurate way of measuring behavior, hut it is 
expensive and tIme-consuming. 

An example may help to demonstrate the danger of 
relying too heavily on behavioral measures. Consider 
two senIor-level research scientists in the R&D lab of a 

major manufacturing company. The scientist we'll call 
Peter works an average of (O hours a week, never 
misses a meeting, gets along with everyone, Is :u good 
project manager, meets his de:idiincs, and does :u good 
job working with committees to review research 
projects and proposals. Flovcvcr, he has never dune 
anything of great value to the organIzation, or made 
any significant contributions to the field. 

The second scicntist is the opposite. "Andrea" rarely 
works evenings or weekends, her desk is :i mess, she 
frequently misses deadlines, does not participate in 
committees unless forced to, :ind is considered 
somewhat abrasive in her relations wit It others. 
However, she has obtained several patents, designed 
manufacturing processes that have s:ivcd the company 
millions of dollars, and is viewed :is a ''world cl:iss'' 
expert in her field. She has published p:tpers in the 
most prestigious journ :i Is, and Is (reqi tent I y an i mi ted 
speaker at important conferences. 

If we evaluated behavior, Peter obviously contes out as 

the superior employee, lie does all the right u hings. 
Andrea's behavior is rcl)elliotis, uncooperative, and she 
seems to lack Peter's loyalty and dedication. I luwuver, 
she has accomplished some rem;irk:ihle timings, tn:u king 
significant contributions to the field and to her 
company. 

A behavior-based measurement and ieedb:ick system 
rewards people like Peter and punishes people like 
Andrea. Obviously, we would like to sec :1 laboratory 
full of people who behaved like l'et er and pit i cceed 

results like Andrea's, but that is jrub:thly ttiirealcsuc. 
The ideal measurement system includes lmt Ii measures 
of behavior or activit)' as well as measures of 
accomplishments or outcomes. I iowever, time prim:cry 
locus shoti Id be on results, wit Ii secondary focus cn 

be h a' Ic) r. 

Measuring Outputs of Questio.tuible Va1ic' 'lb 1/ce 

Orgazization.Wit h increasing pressure from 
management to demonstrate what the Contpan)' IS 

getting from the money it invests in R& I), nm:tny 
laboratories have begun measuring their product ivit y 
based on outputs. Product ivit )' is measured as the ratio 
of the number of dollars of out puts proltuccl u t lie 
number of dollars of inputs. 

People can 10 all the 
"right'' things (111(1 still 
not produce valuable 
1-es u its. 

l)'iic:il 0(111)105 nit'asuuretl icicltide tile uttul)uI)er of: 

Research writ ten, 

Papers 1)11111 i.shcd, 

l)esigns produced. 

lroduccs designed. 

Present:tt ions made, 

P:itt..'nt s reeei 'ed, 

Aw:trds won, 

i'rojects con)pletcd, 

lkoks vrit ten. 

Outputs such as these are e:isy to measure :tnd better 
than simply measuring hehaviur cmi activities. I lowever, 
withcnct a cmle:Isccre of the tcm:ilit :ciid value of these 
00(1)0(5, as well :is the (u:Lt)(i(y. the measurement 
s)stem will drive the wrung behavior. An l I) I:ccilit)' 
can he &'xtretnelv productive, when tneaslcred by the 
(l(tt1t it)' t>t oIl I ptus prod tcc((f, hut still tic ci do touch ut 
further time org:tc)i7.:tUt)uS husines 14(1:115. 

.lic'u.'ii,'ejit'jj1 :''-" "°° Cinnp/ic'aIe/.As time 

uiictlmdologic:tI rigor :unel validity of :t ni&':isurenletit 
systenl increases. time ease with which it can be 
:tdminis tered tmsu:t II v decreases. Auempts to develop 
tIme ''ultinm:cte' systetit br utle:tsuriog :mmi evaltc:mticig 

lt,l) perbotcu:cilee li:tve often led to tIme (leveIOl)Iileult 
of impressive. hut c. iicpiic;tted svsleumis no one can 
adnminister. Iheir luiltmme often le:mds to the cccciclttsioti 
mlm:ui :cIl cv:lIcc:cthu)/c)te:IsttrcltiCl)i svstcmlls:mce vctrtImIe.s. 

Cticnplex t)l(':l,&lrL'I)i('flt sy.smemtms :clscc c:mtIse inlcciillatit)ii 
cmverio.td. Scientists :miid engineers whose petIccrtfl:iumce 

is nme:mstmred ito 2(1-il) v:imi:ll)ics t vpicallv ignore must 
cci :cll u mice lceiiI):tck they rcCeivC. Me:iscuciclg I'OPk' 
to) lou 01:111) v:cr:ihIes is :cs h:cd :cs icc cllc:l-LIcClt(eu)t :c( 

all. Rese:crcii cm \I:cui:cgemuecthy-Oh;cctives indie:cte.s 
111:11 ii' pecmple are given ciioce thaci six to eight 
objectives to :leCocllJ)IisIl, time) igiloce uccit ccl the 
cchjc.cmives acid CtiicceIltc:cle ccii twcc or three they 
believe are inlj)ccct:cc)m 

11/((I.IIl(IJ(/11 .s.ctein is 'Ion .V,ib/c'et/,cySociic' lt I) 
labs hi:tve clevelccjsech s)stecl1' hcr ci:tlu:ciiiig tIme 

helc:c'iccr and ccLcli)uct.s cit their sc.'i('m)tists :tcid L'ttgitieers 
that are noire qcc:clit:ct lee titan c1c1:cntitalivr. \\'ltile 
cltu:tIit :ind v:cluce:tce illmlscmt:cco dicmlell.sictts Ccl a 

resear&'!ter's work, time are dii iiettlt to nie:isctte 
()i)jec,tii('l\. \lacl) .itc:thitati%e ev:tlu:musoit svtetli5 uSc.' 

umtcctteric:tl se:cles 511(I) :is t lie otme in Figure 2 ir 13 



cv:cltitt lii tIIniCnSIOIIS such :ts orlgln;t it )'. Ut lit ). 
met lu dlicil rigor. etc. 

The problem vit Ii ,ieh r.tt ilig systetlis is I hc:it t lie 

sc:i Ics are not deilned cle:i rl y :ind hey a I low h)r :1 

great deal of IndIidtlal bias. A " tO" lor one perstiti 

ma)' lie e%Ve(I :ls a "6 Ii)' Solileolle else. kveii 

ihiough most individuals ;Ittetllpt Lu, remain lair 11i(l 

objective, peoples' bi:ises title nselousl ' 
affect I heir 

r.ctiflgs. 

Effcctivc R&D Pcrformancc Mc3surcniCflt Systcln 

C )bviciusl y. the way to design :c workable system for 
nie:tstiring IU I) product lvii)' is to avoid :t II the errors 

we have described. I here is a summary of the 

characteristics of :in effective and workable system for 

measuring fl&I) performance: 

1. /ocu.r (HI vieriitl i's. I,, kriiti/ 
Internal mc:isurcfl1eit :i rid feedback is import ant as :111 

in-process qu:tiit y control tool. II owecer. for 

evaluation putrI)OSeS, external measures should he 

stressed h,ec:tusC of their increased iniportailce :ciid 

val 1(111)'. Most of t lie R& I) iiie:isu reiliecit systeills 

described In /?&J) J'r(X1i1e(i'iI' do tic ci i ciel ode 

Coflipoilelits for nlcasu ring Otlicuciles based on 

receiving system feedback ('I). One not:ihle except IOU 

is the system used to ev:tluc:cte ll) perlornl;tllcc :11 

A lco:t Labor.itories ( 

Alcoa's c':clu:it ion system is truly exempl:try. wit Ii the 

focus being the outcomes prc ,c.luecd by It I) out put is. 

l';tt terson not only describes lio' on teonles :1 re 

measured. lie cNpl:iit)S 110W a doll:c r v:cluie is est ini:ctcd 

fur each outct}fllC ( 5). For cX:llllh)!e, 'capital 
:cvu,id:iilce ought he :1 n Outci inie u f :1 fleW process 

designed by 11w R&I) lab. 'lice dollars of e:tpital 

:tvotded by the un Phefl1ct:tt lou of. uhi is new procesS IS 

a much better measure ,li:cci simply cv;ilu:itiilg the 

nuiiilwr or quality of new processes designed. 
AItIcccuh Alcoa Labs' system coclt:c ins :1 few minor 

f1:twS, it is closer tu) die ''perfect ' lt& I) 1\le:istircillCuit 

System tii:iti the :ippro;tchics used by nc:iuly other II) 
1:11)5. 

locuS OI ,,lerLclir/,l( o,IIL'o,,i'.c and (flit/mIS. 1V( 

I2c/,a:'w,:A good R&1) meastcrenleull system should 

he focused on OLttJ)uits :tn&I otitcotlies, lint the activities 

of scientists :tiid engineers. Behavior 111:1)' lie liii portaiut 

vlicti et':ihtt:ttltig :tui hcidiviclui:tl rese:crclier, butt 1101 fur 

measuring titc perfortll:ctice of :cci R& I) l:cb. OnIjicils 

should be nie:csucred along three thiiuuellslc)tls: quc:cllty, 

(1L1:tiitity, :tiid cost. ()uiicolules shiotild lie uuieasttrt.'d 

along tice same three (liculensions, with enipllasis UI) 

ret ucril on invest client. 

ill t'asiirt' iiIj' ,JaliiiI/t' (,c'co,,,/,llS/)llseillil 
iiiI/iuIS.A poptil:tr :iccoiiiphishflieuit index used ill 

lu ctb :ccadeni ha and induist r' is a measure of the 
number of I hues :1,1 IntIl vidna l's research is cited in 

technical journals (6). However, :t cit;Itkffl is difficult 
for an organiati011 to hil:Iee a value on. Only those 

out puts or :iecomphishmenls for which a 'alue Call lie 

est:ihihlslied should he ud :ts measures. I'orter 
14 descrilies a fairly simple and valid technique fur 
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Ii,t,tiit 2.--,t Jail;' qiial/(aIIi'c' c,ialli(itiQ)l 

s)'sten'.c iis(' ii Ion u.'iIC(Il scales for measuring 

.cucu' o/inu'n.cioll,S (IS O1'I(,'Iii(IlU)'. 

est ituauing the value of research results ( 7). Sch:tinbl:ttt 

reports t fiat one en in p;tny he surveyed had developed 

an :clgoritlucn for ev:clti:ttiiig the value of R&h) outputs 

(2). 

'i'hce hincitatioll of the tecIlili(ltles described in these 

:trt ides is that subject he judgments are involved in t ice 

cst ini:tt ing pr tcesscs. While B nu:ts' he impossible to 

totally eI jill i iu:ttc subjectivity, it should be remembered 

that the dollar ':clitc of outputs is only :cti estiifl:tte. 

4, ,Ifake the ,,wa.c,ireli meni .cj'.clemml sin,file.l)c%'eIOP 
mne:isutrcnietlt indices t lc:tt represent many aspects of 

perlutttu:ince. rat lccr tii:tci ci iliereult separate indices. 

1lce best cnc:isurctlicnt systems arc based on the 

eollcctictci of cI:ct:c on six Ic) eight key indices. These 

indices hioutkl be :t conchitl:ttion of' quality, (1ua1)tit)', 

:ilRl cost nic:tsLtrcs. 

5. il take //iL' lllL'elSltlL'IIU'llt s;'sle,mi objcctu'Qt1ant It y 

cne:tsttrcs :trc typically (julie objective, but qu:clit)' and 

cost data are often very subjective ill s)'stems for 

me:tsuriclg l I) 1,crlu,rtultcice. While it is inipossihile to 

nte:lsuire qui:tlit)' in a totally objective fashion, it is 

possible to nuininli/.0 subjectivity in the design of an 

e':itui:tt oil pruces One simple way of ni:tking ''SOft 

dat:c more objective :ttid credible is to use outside data 

whenever po"ibIc in :ts.sc.ssicig the qtt:lIit)' of a 

resc':I rciccrs t,tk for cx:ltulj)Ie, if you w:ttit tO 

cii ucll:tte the :cItie cf l.i)s j,t-o&tttct enli:icici.'nlCi)tS, 

ask ccugiclecrillg or tiu:ttitcf:tcturing to estitu:tte these 

':tlute', r:tthcr th:ttu lc:tvicug Rl) cnacl:tgers estiiu:tte the 

vorthc ucf their :iCcutulpfiiIitliCtitS 

6 , .S''/ulla/c' /,'&/) el/all((ItI(JIl. - Resc:trcll and 

dcvciccpcuccut cic:trl y perform (ii ffercnt futnct ions and 

produce (jOlIC different outputs. 'lIce prim:try.otttpttt 

of Itesc:trcli is j1110r111:ItiOI) or knowledge relevant to 

clue cocflp;tii)''s I,usicccss. ibis itifurcu:ttioc) is all input 

for l)cvcloj)nlCIlt whose outputs are pru)d(ICts and 

processes (icc' ones or crili:tiicclulents to existing 

ones). hIce:citse u>t these cic:cjor differences, any 

iuue:csutrctuicilt :tiid evalu:tt intl syscetli should he 

thesigcle(l to cr:tek different indices for research and 

develucpcilent 

An 1'.xancl)l(' Frouui Elcct rolcic Products 

We recent I)' helped to desigil an cvaluiatioii system for 
lie l'roducet l)evelopmcnt Facil It)' of one of the 

country's l:crgest m:tcuucf:icturers of elcctrc,nIC 

Not 
oIIgiIi 
Al Alt 

I. 



Type of 
7> Ic is nrc 

ifl>iog 
(2u:ilii y 

P roti icil 'J I )' 

COI1)1)UI)Cn(5 
an(I CCjII if)IUcIU 1'hc product lvii y and 

cju:ility of work jcr1ortncd h>' he sckiu isis a ml 

engineers in this facility are cealuated on a few k 

indices. 1:)'ct'y project IN e';tlti:tted on onl a few ke' 

'Irial)Ics: (t3aliIy, (1iai)tit)', (11)310g. :iitd ct l;ici(Jr.'. 

A key feature of (his cvahti:it Ion Svstcn) is iltat priifl:iry 

:inel secondary indices are ideni liled lot each o ifect 

Ztr example, project had 't lute tii market'' or 

'produci development cycle i inte' ' :is I hi' j)riiita rv 

in(h(,'X, I)eC:(uSC CI I II)g t he I)rl)tI(J&'t intl belure any 

Competitors is C0I)NidCrciJ more iflipori:iitI ihait :tuv 

other factor. On :tnothicr project, t lie riu):Iry index IN 

product COst. The major goal is to cunte 0133 Wit It :t 

product IIi:tt is less expensive ili:tn any oh the 

(tl)l)ct >1015. 

A 11cr ident itying tltc l)rirn:iry index, secciitdai'y iitthices 

are specified :30(1 weights assigned to each ldex, 

hased on its relative iiup<r(:tiice 01) I h:it h)rui('ct . A it 

example is shown in the uthie above. 

l'h is :tl)protcl) to eva hu:u kin :th lows object lee n)&'a tires 

to be used such :is dollars and line. Qti:dit v is 

rTtc:tsurcd I))' iit(liVi(hti:tl% nitside ot die Prcidticc 

l)e>'clopmcnt Depart ment usIng :t point syNteilt 'lime 

em ire dcp:trment is ev:tlu:iied on the s:iflw I )'J)CS 4) I 

v:tri:tt)lcs :is indi'idui:tl proic&'t i)):ti):igers. 

'fItc ev:tlttat (0:1 5)'StCt)l described in 1 he rx:ttnj)lt' Inect.s 

:tll the criteri:: we have (nit lined, ln.'c:tttse it: 

Is h:iscd on cxtern:tI, not internal i)te;ts:ircs; 

roctises on outcomes, nut belta'iur; 

Includes Only valuable :tccomplishnictus: 

Is Sin) j)le; 

Is primarily ohjecc I ye, versus s object I V4.'. 

?,Ie:i,.urc,neiit I iul iCC) 

lii);lI Prtithii't (:41)1 (l'ri>ii:>r) i>itle,J 

I o I oct I )csigit ( yele Titi te 

( )ptr;ii ing (ut 
?>Iean 'linic in t::,ilIire 

?>Ie:io 'lii>tc ((I itcp:iir 
Istiu:t:iietI V:ihi>e Ii) t'ci him(:>s>:e >,ui it>t>tttl ii> 

nil l)cveh ipiiltIit (:11)1 

I011)41(3:ilicc 

hi: (oi:chuisioii 
lii spite (II some mu I::! I:(iItt>e.c(iitil):tilie.s slititild nut 

give 'il' (iii Ct:Iltittit)g ilitir return (II) lnves(ittei)( iii 

lt.I). \htlmmi:igli a gotni 55t1l1) lequtics (lute :ii)d 

iltuitey Ui dcigtt. it is iiicx>'usable I h:ti )eth1:i. (I 

uI the largest I iS. Coiflp:luit-. duit't iltcasilre 

die v:ilije they're getting 1(44 htt.' :ilnio.i S"() billion 

tItLe ill spentl tin R' I) tl>i t':ii II' It1,l ) is ,suerie:i's 

&oi)tl)etit iv. edge :>g:i;imt Ioiuigil ColItl)etiiim)t). we 

ought to have a bet iti itht';: il vl::u we're gcttinL h>i' 

all t li:e )t.5 I) Ii,Ila is. 

Of course, the real 'alue id' ,.tu,hi :ti) t'v:tlu:im ion system 

iS 1>4>1 siinph' ilte pen nm:i:ice d:u:t ((illc(tc(l. 'lhie 

:tlue is nc:>hiitl when th:ee data ate itsed itt sIt;tI)e the 

Il) lot il>:txitt)1II1t IIUI):tet Itt) luisine,s 

It c l'e ten ces 

I. \'>ut(i. 'It. I. t'(II((,a)It 132 I(ihhiint ht1h) Speilitiitg ii) 

I : /I'.H(114 i> 1>114)/I >i> >, .t h ,o,,, , cut. 1,1:1 eli i> ri I 

I>)i, i> 2 

Schi:iIithi:;ti, ,%,. II. tlnse (t>:i1:inhs \te:c.tIrL th>t 

t'rtmtIttct,viiv tO l>tgi:ieer. :ind tltIiti,si'' I1t't'l,c/j 

,liiiiuu,'ti,t>,,( >l. N N 'I, No. 3. M:iv, h')t1 

ht:>ulit, II. 'II. J,'"/) 1'4fIdIIttjli(t'. t.4l .iigt'hI): I 

A ire::> It (InI:h.> l) h')' I. 
'1. I"l"/) /'>.iuI:u (hilt. \is', 't>>I: l:ulu.'s:ri::h I)t.'.(:JrLh; 

bo.t 3::>> '151. 
5. h':ii:er.on \\' c:. 't,>ti::>tii>1. ttt) 1>>lir::::in>>.' :4> ,'Ilc>::i 

t.;Ih)' I.''o',i,>ii ,tl,iiuitc'ii'>il, \iit NIl 3, t')43 

0. (;t>..,>.g. I. 1A'.'.ii:i1> ii,ui I)t'i'lv'/>>sit'ait.,\'e>> 

3>:rl,: hIlt>:) \'iI> ,' SIIUS, I)5), 

7, t'>>i>t> 1. It. ''I'>>)> ,>itti>'--,'I>i ,\i>l ill tU',.e;i:tIi t't:>>ii)j:>& 

/o'.ui'>1> ,tloiuiç'c'i,tti(. \ 1 N N I. No. h , J.>:tu::iv, h'J"t. 
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Flie task of value analysis people is to assure that in every part of the 
usiness 

actions 
are 

accom
plished 

that 
w

ill 
allow

 
the achievem

ent of 
om

petitive costs. O
ften, in norm

al operation of good business, decisions 
'nd actions that seem

 quite proper are taken in one com
pany area, such 

;.s m
anagem

ent, 
sales, or engineering, and do indeed produce no extra 

osts 
there. 

H
ow

ever, 
they 

m
ay 

and often do 
cause 

large 
am

ounts of 
nnecessary 

C
osts 

to 
develop in 

m
anufacturing, procurem

ent, 
or 

else- 
vhere. 

E
xperience has 

been gained w
ith the value analysis group reporting 

o 
sales, 

engineering, 
m

anufacturing, 
procurem

ent, 
accounting, 

and 
çeneral m

anagem
ent. R

eporting to each has certain advantages, and re- 
)orting to the 

first five has 
a com

m
on disadvantage. In order to operate 

uccessfully and assure the business of proper costs of present and new
 

nes 
alike, w

ork m
ust be 

done 
in, 

w
ith, and for each of the decision- 

riaking areas nam
ed. T

he tendency is to develop the habit of doing m
uch 

tore thorough w
ork in the area of reporting, using an im

portant am
ount 

f tim
e in so doing, w

hile leaving other business areas w
ithout the assist- 

iicc required to secure assured overall com
pany results. 

O
ften, after need becom

es overcritjcal and assured results are essential, 
eporting is done to the m

an accountable in m
easured term

s for earnings. 
'his has proved very effective. 

T
echniques of V

alue A
nalysis and E

ngineering 

chapter 14 

Issen(ial Q
uali.1ie1(i0118 

znd T
rainiuq for 

V
alue A

11a1118t8 intl E
uqineers 

I 14-1 
Q

ualifications 

Successful 
accom

plishm
ent 

of 
som

e 
types of 

w
ork requires logic and 

experience. 
E

xam
ples are the w

ork 
of the plum

ber and the 
electrician. 

O
ther types 

of w
ork require logic and experience supplem

ented by the 
developm

ent of certain 
sk-ills. E

xam
ples arc the w

ork of the surgeon, the 
typist, the telegraph operator, and others. T

hen there are types of w
ork 

w
hose 

successful 
accom

plishm
ent 

depends 
on 

experience 
and extrem

e 
creativity. 

E
xam

ples are certain 
types 

of art and som
e 

types of m
usic 

production. Probably m
ost other types of w

ork activity fall in the range 
betw

een these extrem
es. 

A
s 

w
ider experience 

is gained, the 
specific qualifications for the rel- 

atively new
 vocation of value specialist or consultant w

ill becom
e m

ore 
clear, m

ore tangible, and m
ore reliable. T

he indications of experience to 
date 

are that for the 
successful acconiplishm

ent of value w
ork, the re- 

quirem
ents are logic, experience, 

and 
great creativity, plus the develop- 

m
ent of certain m

ental skills such as ability to: 

M
ake rapid and effective searches 

R
ecall 



Sort out us.eful inform
ation from

 w
hat is not useful 

Put together new
', different, and useful conibinations of ideas, m

aterials, 
products, and processes to accom

plish functions 
Prom

ptly 
select 

those com
binations 

w
hich arc 

m
ost apt to be 

good 
O

nes 

A
ll 

these abilities 
and 

skills, 
it 

w
ill 

be seen, 
have 

a 
close tie-in 

w
ith 

reativity and thus actually becom
e the m

eans through w
hich creativity 

)perates. It w
ill also be noted that the special inform

ation and know
l- 

'dge of 
value analysis operate directly to support the developm

ent and 
ise of this skill. 

14-2 
T

rails, C
haracteristics, 

nod 
L

xperienee 

ulie necessary 
traits, characteristics, 

and experience, 
as 

spelled out and 
lefined 

below
, 

constitute 
essential 

qualifications 
for 

m
en 

engaged 
in 

alue w
ork. 

K
now

ledge 

For product w
ork, a practical understanding of the properties of m

aterials 
nid their 

uses and 
of m

anufacturing processes, their potentialities, and 
their lim

itations 
is needed. For service w

ork, the equivalent know
ledge 

ii that field is necessan'. 

IrnnguI(ztion 

A
 good practical creative im

agination com
m

only includes ability to retain 
L

\teflsive am
ounts 

of inform
ation concerning ideas for approaches 

and 
oluhons to product problem

s, types of m
aterials, properties of m

aterials, 
processes, 

costs, and 
so 

forth, 
all arranged 

in 
a 

suitable order so that 
differing com

binations m
ay be creatively brought together and exam

ined 
for applicability to problem

s at hand. 

H
igh D

egree of Initiative 

In 
value w

ork, 
there are no 

definite beginning and ending points, and 
'1)ccifle instructions on how

 and w
here to proceed are usually nonexist- 

'nt. 
Further, 

this 
type 

of 
w

ork 
is not 

w
ell 

enough 
com

prehended by 
enc'ral m

anagem
ent for a rate at w

hich it should be accom
plished to be 

spelled out. For these reasons, it 
is essential that m

en in value w
ork have 

high degree of initiative, w
hich m

ust include w
hat m

ight be called self- 

drive, so that w
ork activities w

ill be starte(l and carried through to com
- 

pletion w
ith little if all)' supervision 

Self.organ izat ion 

Initiative and drive are not enough; w
ork m

ust be effectively organized. 
B

ecause of the lack of precedent 
and 

the lack of know
ledge of organiza- 

tion 
for value 

w
ork, conventional m

anagem
ent supervision provides no 

experience for effectively instituting and executing the w
ork. T

herefore, 
the individual doing the w

ork re(juirC
s the ability to organize his activity 

effectively, as w
eli 

as enough initiative 
to carry it out. 

Personality 

T
he w

ork requires 
a 

m
ature, stable personality w

hich 
is not easily dis- 

couraged. T
he 

entire 
field 

of 
activity 

iii value w
ork 

com
es w

ithin 
the 

area of change. T
he am

ount of opposition 
to change usuaiiy prevailing 

cannot be conceived by anyone w
ho has not attem

pted to operate in this 
area. T

he individual doing value w
ork w

ill 
be confronted w

ith negative 
attitudes and delays of all sorts, w

ith belittlem
ent, and even w

ith 
ridi- 

cule. T
he basic nature of anything new

 and the inherent attitude of the 
people w

ith w
hom

 he w
ill be dealing decree this. A

s C
harles K

ettering 
said, "T

he consensus of aii' group of people concerning som
ething new

 in 
their 

field 
is 

alw
ays 

w
rong." 

O
r, 

as T
hom

as 
E

dison said in 
1926, "It 

requires about seven 
years 

for the average individual to accept a ncv 
Iro'el 

solution to a problem
. 

B
ecause of this very exhausting aspect of 

value w
ork, it 

is strongly rcconiincndcd that it be perform
ed by tw

o or 
m

ore 
persons 

w
orking together. 

E
ach 

can then have 
an em

otional 
en- 

vironm
ent of support, 

at least part 
of the 

tim
e, w

hich 
helps him

 feel 
that his w

ork is a satisfactory and w
orthw

hile endeavor. 

C
ooperative A

ttitude 

A
 desire to w

ork w
ith others and 

a general know
ledge of how

 to do it are 
other requirem

ents, since the w
ork is largely an endeavor based on w

ork- 
ing w

ith others. It begins w
ith acquiring an understanding of the job and 

proceeds by developing inform
ation w

hich is often not available in ready 
form

 but w
hich m

ust be obtained if good value alternatives are to be pro- 
duced. K

now
ledge concerning desired functions and m

ethods for accom
- 

pushing them
 m

ust be collected. 
Significant inform

ation 
m

ust be 
com

- 
m

unicated 
to 

com
petent 

conijoercial 
and 

technical 
people, 

and 
their 

w
holehearted 

support 
(often 

w
ith 

quotations ) 
m

ust be 
enlisted in 

ex- 

panding the 
area 

of know
ledge 

in the direction 
of their 

skills through 



£ LI. 141411ff 14 C
a lJ/(4l L4( flflliIl .al4l(qI &

IIglIIV
trII 

the 
I)reParation of value alternatives. In m

any instances, the 
w

ork 
in- 

cludes 
the 

difficult 
assignm

ent 
of 

getting 
inform

ation 
w

ithout 
giving 

offense. 

E
xperience 

A
ll indications 

to date suggest that som
e five years of industrial experi- 

ence in engineering, in m
anufacturing, or in special procurem

ent dealing 
w

ith particular specifications, opportunities, arrangem
ents, and negotia- 

tions betw
een buyer and seller (or equivalent experience) is essential. It 

seem
s also that actual experience in w

orking w
ith the norm

al situations 
that affect the developm

ent of value alternatives 
is required. T

hese situa- 
tions involve decisions betw

een varying w
ays of accom

plishing a func- 
tion, 

betw
een 

varying sources 
of supply, betw

een differing system
s 

of 
m

ake versus buy, etc. W
ithout experience along this line, there is a lack 

of background for efficient and effective search of possible com
binations 

and for presentation of new
 and good value alternatives. 

B
elief in the Im

portance of V
alue 

Starting w
ith certain native inclinations and m

odified by childhood and 
business 

experience, 
any person 

develops 
interest 

in certain 
lines 

and 
disinterest in others. in essentially all cases, hum

an beings are interested 
in food, 

although in 
som

e cases of unusually unfortunate environm
ents, 

even loss of interest in food is developed by people. Som
e individuals are 

interested 
in flying, w

hile others vow
 that they w

ill resist it to the death. 
Sim

ilarly, 
som

e people 
develop 

an interest 
in providing 

new
 products 

through 
the developm

ent of 
new

 functions 
w

hich their ingenuity 
can 

translate into 
a 

practical product. O
ther individuals develop an interest 

in m
aking products m

ore econom
ical so that distribution m

ay be w
idened 

w
ith resultant 

benefits, not only to the com
pany involved in 

selling the 
products, but to m

ankind in general, through m
ore universal use. A

t the 
present stage 

of experience w
ith value 

w
ork, it appears that there exist 

m
arked degrees of difference in the beliefs of various individuals in the 

im
portance 

of 
low

 costor 
its 

equivalent, 
high 

valuein 
the 

general 
sense. E

xperience has show
n that m

en w
ho have strong belief in the un- 

portance 
of value are m

uch m
ore likely to be sufficiently m

otivated to 
develop the initiative, self-drive, and enthusiasm

 necessary to accom
plish 

their w
ork 

vell. Such strong belief also seem
s to be an im

portant factor 
iii 

creating 
em

otional 
stability 

in 
this 

\'ery 
frustrating 

type 
of w

ork. 
H

ence the conclusion that "belief in the im
portance of value" 

is a signifi- 
cant trait. 

L
.sentiot Q

uati/tcations and T
raining 

Z
71 

A
n U

nderstanding of the fIaiiagem
en t 

and D
ecision I'rocess 

It 
is also im

portant to have a reasonable com
prehension of the m

anage- 
m

ent and decision 1)O
C

C
s 

A
 host of good books provide this know

ledge 
in depth. 

taiiageincnt processes arc not alw
ays optim

um
. 

For years, up 
to 

and including 
the prcscnt, 

decisions have not alw
ays 

been the best 
ones, but they 

are very 
real and 

very "controlling." lienioving unneces- 
sary costs often m

eans patient, persistent, effective w
ork for im

provem
ent 

in these areas. 

14-3 
T

raining 

Five E
ssentials of T

raining 

\V
ith the follow

ing training essentials, m
en w

ill be prepared w
ith under- 

standing, w
ith piocedurcs and the experience of using them

 in disciplined 
thinking and acting, and w

ith the confidence that grow
s only from

 a self- 
clone task. 

It m
ust allow

 and cause each trainee to develop his ow
n disciplined 

thinking. 
It m

ust provide understanding of reasons for excess costs. 
It m

ust provide cliscipline(l procedures for identification and rem
oval 

of unnecessary costs. 
It 

m
ust provide 

som
e new

 know
ledge 

and m
uch technique 

to be 
U

SC
(I 

in 
determ

ining w
hat 

know
ledge 

to 
get, 

how
 to 

get 
it, 

and 
how

 
to 

U
SC

 it. 
T

t m
ust cause and 

allow
 each m

an to actually use the system
 and 

to secure better results than he thought he could. 

H
ow

 M
uch T

raining? 

O
ne w

eek of training follow
ed by six m

onths of good on-the-job value 
w

ork (preferably w
ith other trained and experienced m

en), another w
eek 

of training 
of a 

m
ore advanced 

nature, often including the teaching of 
beginners ), 

and then 
six m

onths 
of addftional value w

ork are good. 
A

 general conclusion 
is 

that w
ith 

this year of alternating betw
een, on- 

the-job 
w

ork 
and 

periods of training, 
m

en 
vho have the proper 

char- 
acteristics, 

qualifications, and 
traits 

for the type of 
w

ork involved 
can 

acquire 
a 

sufficient 
degree 

of 
know

ledge 
and 

skill 
to 

be 
considered 

com
petent to start on a career of w

ork as value consultants. 
It is significant to understand that training 

is m
andatory because value 

w
ork is based on the use of different sets of techniques in a special w

ay 
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and 
on 

the 
use 

of 
special 

know
ledge. 

W
ithout suitable training, 

the 
quality of the value w

ork 
svill degrade the profession for those com

pe- 
tent qualified people w

ho can accom
plish results of the highest order. 

A
n E

ffective 40-hour T
raining Sem

inar 

Sessions can run continuously for a w
eek or can be spaced. 

E
ssential Q

ualifications and T
raining 

273 

H
ours ito 4: 

M
inutes 

W
hy the training? 

15 

W
hat are w

e trying to do? 
15 

W
hat is the value analysis and engineering system

? 
30 

W
hy is the value analysis and engineering system

 needed? 
30 

C
ase studies 

60 
T

he vitalness of the right com
plete system

 
30 

W
hat m

ust the system
 do? 

30 

H
ours 5 to S: 
A

l) cost is for function 
30 

C
use study 

30 
Identify, classify, and nam

e the functions 
30 

Project w
orkget started, understand it 

30 
Identify, classify, nam

e functions of project 

hours 9 to 
12: 

90 

E
valuate the function 

30 
C

ase study 
30 

E
valuate the functions 

of the project 
60 

Problem
 settingfunction grouping and dividing 

30 
C

ase study 
30 

Problem
 setting on the Project 

30 

H
ours 

13 to 
16: 

Specific know
ledge 

30 
Problem

 setting on the Project 
60 

Problem
 solvingjob plan 

60 
Project w

ork"\V
hat are w

e trying to do?" 
15 

"Inform
ation" step on project 

45 

H
ours 

17 to 20: 
Problem

 solvingjob plan continued 
60 

C
ase study 

30 
Finish 

inform
ation'' step and get into ''analysis'' step of project 

G
O

 

D
ecide and precisely define w

hat problem
s are to be solved 

30 
C

ase study 
30 

H
ours 

21 to 24: 
Specialized know

ledge 
30 

G
roup creativity 

30 
C

reativity on project problem
s 

60 
M

ore 'inform
ation, analysis, and creativity" on I)rO

ject problem
s 

60 
C

ase study 
3° 

H
ours 25 to 28: 
Specialized know

ledge 
30 

"Judgrneiit'' step of job plan 
30 

Project w
orkinform

ation, analysis, creative, judgm
ent 

120 

"D
evelopm

ent'' step 
30 

H
ours 29 to 32: 
Specialized know

ledge 
30 

''D
ecision environm

ent'' 
60 

C
a-se studies 

3° 
Project w

ork 
9° 

H
ours 33 to 

36: 
U

sing the system
 

to solve the hard ones 
30 

O
vercom

ing roadblocks 
3° 

Finish project w
orkget 

ito shape for reporting 
120 

E
xam

ples of good reporting form
 

15 

Q
 nest ions and answ

ers on reporting 
15 

H
ours 37 to 40: 
Finalize results and suggestions nud 

iiiep 
charts, reports, presentations 

120 

l'resent reports 
60 

D
iscussio ii 

30 

SU
M

M
A

R
Y

 

V
alue 

analysis is 
a 

system
 for use 

w
hen better than norm

al results are 
needed. It 

is 
readily understandable that 

before an 
individual can be 

expected to achieve better than norm
al results, he needs the experience 

that enables him
 to produce norm

al results under the usual conditions. 
Five years or m

ore of experience dealing w
ith product or service factors 

of sim
ilar types are usually essential. 

B
road know

ledge iii the field, a 
good practical creative im

agination, a 
high 

degree of initiative, 
the habit 

of good self-organization, 
a m

ature 
personality, 

a very cooperative attitude, a belief in and "feeling for" the 
im

portance 
of 

low
 

costs, 
and 

an 
understanding 

of 
the 

m
anagem

ent 
decision processall are essential for the optim

um
 value analysis person. 

A
n initial 

training period of 40 
hours, 

of w
hich about half 

is actual 
w

ork, 
using the system

, starts the 
use 

of the techniques. 
Six m

onths of 
experience 

follow
ed 

by 
another 

period 
of 

training 
usually 

results 
in 

enough 
fam

iliarity w
ith 

the system
 

so that the individual 
can develop 

skill in value analysis. 
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