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PURPOSES,    JBJüCTIVES   AND   FOCA!   POINTS 

|)     What   is  tjie J^raunhofjcr-GeKollscha '_tv 

The  Fraunhofer-Cesol lschaft   (FhG)   for   the Advancement 

of Applied  Research  carries out  research  and  development 

in  the   fields of   natural   science  and engineering on 

behalf oí   inuustry and  state agencies.     Consequently, 

the  contract-research  projects are of  direct   economic 

and  social  significance.     By conducting  contract research 

for   industry  and public: authorities,   the  research 

institutes of  the FhG   help  pu^  into practice   the  results 

of  basic  research.     Moreover,  as  an organization  receiving 

grents from the Federal Government,   the  FhG   is  able  to 

work on  research  topics  of   its own choosing   and continuously 

keep track of   technological  trends. 

The  Fraunhofer-Gesellschaft   (FhG)   was  founded   in Munich 

in  1949  as a registered,   nonpr">fit-making association. 

Since  1969   the  FhG,   as  an  organization   sponsoring  applied 

research   in  the  Federal  Republic of Germany,   has received 

increased  assi stance   in  form of  federal   funding.     At 

present,   it maintains   24   research  institutes,   2 documentation 

centers  and one  patent office scattered  throughout  the 

Federa]   Republic.    Since   1970 the  Institute  for Production 

Engineering and Automation   (IPA) ,   located in  Stuttgart 

and directed by  Prof.   Dr.-Ing.   li.   J.  Warnecke,   has been 

the   largest,   in  terms  cf  staff,   independent  institute 

within this organization. 

_X 
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li— EPJHL£°i_Qt3  ol   research t:ondacjiidjajfc^he  Institute 
Í2L ll^l^Sl lgiLiL!l^Jdig££lniL^d _Au toma t i on   ( I PA ) 

In the Federal  Republic of Germany,   the   I PA  is one of 
the  largest  research   institutes  in   the  field of production 
engineering  and  automation.     rhu necessarily wide scope 
of work conducted   includes  the areas  of  business organization, 
factory planning,   production  and assembly   systems, 
handling  techniques  and   industrial  control  engineering 
as well as  various manufacturing processes  and quality 
control. 

Besides pneumatic and  fluidic control  systems and surfac« 
coating  technology,   individual focal points are production 
control,  industrial robots,  development of methods for 
occupational   trainino  and structuring of  work  to 
humanize the work   place.     The important  area of tech- 
nology  transfer  to developing countries   -  discussed in 
greater detail in   the  following - rounds   off  this spectrum. 

An important objective of the work carried out at the 
Institute is  that of providing technological contribution« 
to a humane working  environment,  for example freeing 
from monotonous work routines the individual  integrated 
into the production processes. 

The various  areas  of  research assure  that  complete 
solutions can be developed,   for example  from the task 
of designing  to actual manufacture of  a product, and, 
in the area of planning,   from the offer phase  to planning 
of final installation.     By maintaining a  balance between 
basic research and  application-oriented research, rapid 

I conversion of research  results into  improvements in the 
area of  production   is achieved. 



In «electing  research projects,   the  relevance  to actual 
practice occupies  the  foregrc  nd.    The conve tlbility . 
of results  into practice  is a  "mutt"  for  those working \ 
on a project.    The cooperation necessary with industry 
involves both large companies  and medium-sized businesses 

at home and abroad. 

The solving  of practical problems from industry is always 
accompanied by abstraction.     Investigation of the 
applicability of knowledge gained is a continuing task, 
state  financing of research and contract research for 
industry providing  the prerequisites. 

The IPA has at present a staff of  150 individuals,  a 
large number of  them scientists in the fields of 
mechanical engineering,  electrical  engineering, phyaics 

and business administration. 

The Institute ha3 at its disposal  some  2  200 ra    of office 
•pace,   approximately 800 m2  of  laboratory space and a 
machinery hall of about 900 m2 in size housing the 
necessary  «achine tools and  l«.rge experimental setups. 
The  1976 budget of the  Institute  is about 9 million  DM. 
Of the operating funds,  almost 90 % comes from contract 

research for industry and from the state. 

In terms of equipment,   the product testing departments 
and facilities of a number of  laboratories are available 
to the Institute,  for example the production engineering 
measurement laboratory and  the surface coating and 
production methods laboratories. 

A remote batch terminal with provisions for connection 
to large computer centers and a Digiraphic terminal 
allow modern mathematical methods to be used to solve 

complex problems. 

* 



3) Activa Ley  tjLl}}y~T-^-iu-o!og*, Tr-~.£i.°iL.. *g s-ra l'ch GrouP 

A  Techno lo'iv  Tr.uifd *•).   F<e nv <.<r ch   Jroup  dealing   with 

industrialization pi r> «cet s  in developing countries  has 

existed  at   t.ho   IPM   stneo   ^)'M.      In addition   to handling 

research  contracts üciUr.j  with   the  »ropic of   adaptation 

of   technology   fot   or |dü L/at.iwns   responsible   tor économie 

cooperation,  e.g.   the?  Federal Mi ustry   for   Kconomic 

Cooperation   (BMZ),   th.-. problems  of   relocating production 

from  industrialized  nati oris  to developing  countries are 

treated.    In  this  regard,   the  following consideration» 

are  tflken as  u   startinq paint: 

The central question   to»,   any company   is that   of  profitability, 

It   is  precisely   today,  whe.re many companion  are  showing 

greatly  reduced profils  as  the   result of  cost increase», 

that  this question   ia gaining   In   importance.     From  the 

viewpoint of  a Gentian  company»   the worldwide  trade 

relations re au It   in   met eased  competition   from foreign 

manufacturers.     As   the   tornii   oí.'  stagnating  domestic 

demand and more hotly contested export markets,  more 

and moie companies  art   reading   • he   limLtt  of  their 

ability   to continue  operation;*..     Mir.y   sec;   their  chance 

only in  a relocation of  oroduct.ion  to   foreign countries. 

This,   however,   requires  sound decision making  for which 

assistance is  given  by  the  I PA.     How  this   is provided  is 

discussed  in  the  toilowing.     In order   to  assess  whether 

relocation of  production   to a  foreign  country is meaningful, 

extensive knowledge of  the company structure  is necessary. 

The  insights  required are  obtained by conducting  a company 

analyris. 



Company analysis 

Within  tne   scope  cf   i hi3  cor.t any analysis,   all alternatives 
to relocation abroad must first be chocked.    Mechanization, 
automation  and rationalization  ace  subject  to limits 
both  from a  technical  and  financial viewpoint.    An 
increase  in profitability can,   however,   also be achieved 
by improving  the working  conditions  through motivation, 
attractive pay and humanisation of  the work routine as 
the  result of  improved structuring of  the work and the 
like.     The earning power of a company can be increased 
additionally by streamlining  the product  line   (simplifioatim» 
of the range of products)  or  introducing  the "building 
block" principle.     Further alternatives can be found in 
diversification,  purchase of producta and  service» or 
in having subcontractors produce on a  job basis.    In 
addition,   the question of relocation within the country 
or merging with other companies should be  discussed. 
In addition  to these possible business strategies, 
relocation oí production to a foreign  country hai,  in 
the past few years,   represented an alternative used more 
and more   ind one which shoul.   be weighed agt^nst other 
possibilities. 

If relocation of production is planned,   the product line, 
production methods and vertical range of manufacture 
must  next be decided on.     In  this regard,   it should be 
noted  that a step-by-step build-up and expansion of  the 
engagement involves the  lowest financial  risks.    At the 
same  time,  however,  problems associated with selecting 
a site must be taken  into account. 

Searching for and  selecting a site 

The site problem consists of balancing and comparing 
the expenditures and returns expected at various alter- 
native sites,    in order  to select the optimum investment 
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country when  relocating  ptuducMoi!  abroad,   many more 
criteria must be   i nve.stig.it ru and compared  t.ian is  the 
case  when  searching  for  a domestic  sito. 

Por example,   the  political   s i tunt¡on   in  the  countries 
being  considered mm.t be   investigated.     A  balanced and 
stable  political  climate   is  a major   requirement:   that 
must  be met  by an   investment  country.     Another   J adding 
motive  is   the sales market,   i.e.   thv  extent   to which 
market:?  can  still  be  supplici   through  traditional export 
and whether   this  is hindered by   import   restrictions must 
be clarified.     The  latter ¿tlso riay a major   role  when 
procuring  production  equipment   at  the  new  site. 

Individual  countries  dxfter quite considerably when  it 
comes  to  financing  a  foreign   investment;   there   are 
enormous differences   In   investment  lawn.     Thus,   in sosie 
countries establishment of  a  wholly owned   foreign  subsidiary 
is  in general  possible,   while   in other:»  only  a   joint venture 
with  a  local majority partner   is approved.     Furthermore, 
the  transfer of  profits  and    ontributod  caprai   is 
handled differently  in ditf»rent countries.     Tn  addition, 
double  taxation and capital  protection  agreements have 
not been concluded with  nil   countries. 

These,   as well as many other  criteria,  muât  be   taken  into 
account when relocating production  to a  foreign  country. 
It is   thus  not  sufficient  to compare  only   the  no-called 
material  site  factors  such  as   labor,  material,   energy 
and transportation costs as well as property and building 
costs,  but rather  the intangible criteria,   i.e.   those 
criteria  that  can only bo quantified   Indirectly,   difficultly 
or not at all  in  terms of money, must be  considered. 



The  ga'.hei irte  oí   apprenr i   t     data   'm   various  countries 

is  one   fio'rt   ',>t   arllvit;   "i    i ->v  "'"ei: ¡ :>] ogy   T-anster   Group 

at   the   IVA.     TL-,»n,   i lit   MI.', ju > i-   sii...   / • qu i i e- >' ut s gained 

from   the  company   analysts  ¿u <    contra.; i ed wi'.h   ine   site 

conditions í>£   the  various   count.IK'G  an'!   compared  with 

the   aid  oi   a   sul tab le  nr'>i i i aln 1 Lty  • ••'. leu ! at ion.     The 

Intangible   criteria,   on   the   .¡ther   !,,.in.l,   can   bo  mudo 

accesa ibi o   t'.   evaUut.ton   'h re ugh  e»  uso-val uc   analysis. 

To   locat.'-   the  or-timum   sito.    Mie   coir; pur iì-toiì  of    the   countries 

ts   Cdrt: 1 « : ci   out:   on   two   !<.•"»-i.*. 

Adapt.a 1.1 on  of   tochnoj ooy_ 

Adaptation oi   technology   is  based en   the  fact   that   to 

obtain  optimum operating   results production  processes 

from  highly   Industrialized  countries  should  not,   as a 

rule,   be   trans ferrod  as   they  arc   to  foreign  countries, 

in  particular developing  countries,   but  rather must be 

adapted   to  iooal  eirouns! ...inceri.     Tills,   however,   war. 

often   disregarded  out.   of   a   1 ->rk  of  awareness  of   the 

technological  possibilities  rind economic effects  of  a 

relocatio i of  production.     Ai,  a   summary of  m ny contributions, 

the  required  adaptation  of   technology  can  be defined  as 

follows: 

"Adapted  technologies  art-   those   techncilogi.es which,   in 

terms  of  processes  and  product::;,   strive   for  solutions 

that  optimally utilize   the personnel and material   resources 

of  a  coentry  for  economic  and  social   otogress." 

To   illustrate  this  statement,   the possibilities of 

adapting  technologies when  transferring  them  from  indus- 

trialized nations  to developing  countries  is  discussed 

in   the   following  by way  of   example. 

t 



Increasing consumer  needs and  tne enormous  expansion of 
production capacities  are.  causing  in   the  industrialized 
nations a  severe  shur Lage of   labor  and  sharp  Increase   in 
personne'   corta  ii  companies       Under   these  conditions, 
the goal of minimizing co its   leads   to a  continuously 
increasing capitalization of  production.     The tech- 
nologies existing   today  are .-'   -esult   of  this situation. 

The  situation  in developing countries,   on  the other 
hand,   is characterized by an extreme   surplus of  labor, 
shortage of energy  and  capital   as well   as markets with 
little buying  power.     In   this  different  situation, 
companies have a  chance   in selecting   an adapted technology. 
To achieve  satisfactory operating   results,   the production 
factor   "work"  must he made use  of   to  a much greater 
extent.     If  a manufacturing  facility  is  to be established 
in  a developing country,   it   is  often  only  a modified 
factor  combination  of  capital   and work  that yields the 
optimum production methoa.     it   LB   miy  in  this manner 
that  the  low wage   level   and  large  potential  labor  force 
in the developing   country are   taken   into account.     In 
this connection,   a  comparison  of   technological  variants 
conducted from  this angle  in  accorded  special  significance. 

Many production-cost  comparions  for   alternative  technologies, 
conducted at the   Institute using  data  from domestic 
and foreign  production  faci lities, confirm  the above 
statement.     Based  on  these  investigations,   the  IPA offers 
production planning assistance  for  netting ap production 
facilities  in developing countries. 

Setting up production 

\ 

| Rapid economic usage of   the production factors requires 
that production be set up so that cost budgets are not 
exceeded and deadlines  are mot.     The  complexity of 

—¿. 



projects  ci    thi. 3   kino   requ   j ••>  even   m  industrialized 
nations a   <ire.it deal  of  planning   and '.irqaniiation.     Where : 

developing   co»in   r ies  <»ro  cene» -nvJ,   t.us   is  n   t only 
increased    .ut   : :? r.a. r   . ic .:•    o>  lOJe'TU'ti-a 1   by   the  lack 
of  expcru'ice,   :.ht.s   inerbasi, nr   ' h^  r.sk  cf     allure   for 
the  company.     '.'ho  orob'.oin    ;c  o   is   NV.r   on  the  one  hand, 
faeton  that  can   in:  calculated on'; y with   difficulty 
or  not a.,  a ...I  have  u'i   oven    : urger   uncertainty   factor 
and,   on  th<--  othor  hai.d,  empiric.,]   values  verified with 
sufficient   accuracy  in   Une   home  country  are,   aa a rule, 
no  longer  appiicacle. 

The  key  to  setting up  production  in a foreign  country to 
that only  few probáis  aro  encountered   lies   in  selecting 
and  specifying   the  course  of   the  project  such   that  the 
decisive   factors   can  be tie terminée! and  checked quickly, 
while  keeping  the  company' 3   risks  relatively   low. 

A procedure has  been developed at  the  TPA for  this  purpose. 
In  the  first step,   the  entire conrss oi   the  project  is 
laid down   ir,   the  conventional nvnner.     Those   subprojects, 
which upon completion  r .proscrit an  independent production 
unit,   are     onsidTed mean-ncfu  ,   taking   accoui.e of   the 
possible  division  jf   la) >r  between  the  oarent  company and 
subsidiary.     Thon,   the  decisive variables are  determined, 
their uncertainty factors  are specified     and   the financial 
risk  is  calculated      A  sequence car  now be  set up wherein 
those subproject:- bavin«  the  lowest finencia!   rii>k  and 
the greatest -  relative  to   the entire  project  - number 
of  uncertain variables  aro   scheduled for completion  first. 
This course of action,  which at first eppoars unconventional, 
allows  the  initially unknown circumstances   specific  to 
the  foreign country  to be  recognized quickly,   thus allowing W 
rapid evaluation and utilization  for the following  activities. y 
Empirical values, which increase  the accuracy of prognosis 
as the degree of  completion progresses,   can  be  obtained 
by evaluating  the results  after each of   the   respective 
subprojects has  roen  completed;     this   improves  the  chances 

•s 
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of success  for the  following  investment-intensive project«. 

All of  these  functions of the  IPA are based on requirements 
and problems of German  industrial concerns.    For example, 
just recently an extensive company  analysis was prepared 
for a company of  the automobile industry  in Brazil.     In 
particular,   the production and organization methods wer« 
Investigated to determine to what extent  they wore 
adapted to the circumstances  in the country.    In addition 
to showing simple rationalisation proposals,  how the 
optimum degree of mechanization or automation must be 
obtained for the individual production pr>cesses is 
now being determined.    The proposals obtained from this 
information are at present being  realised in cooperation 
with the company.    Providing such consultation to 
domestic and foreign industrial concerns,  however,   is 
only one aspect of the Group's activities.    Assisting 
organisations responsible for development aid is another 

Important function. 

4)    functions of the Technology Transfer Center (TTL) 

After many discussions with t-he responsible agencies in 
the Federal Republic of Gorrany, a "Technology Transfer 
Center (TTL)" was established this summer at the IPA by 
the FhG and entrusted with the following tasksi 

The Technology Transfer Center of  the  Fraunhofer-Gesellr-naft 
at the Institute for Production Engineering and Automation 
aids the Government of the Pederá 1 Republic of Germany 
in the  intensification of technology transfer to developing 
countries.    As a research group,   it receives assistane«) 
from the Federal Ministry for Research and Technology 
(BMFT)   and from the Federal Ministry  for Economic 

Cooperation  (BM1). 
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Within the  scope of economic cooperation between the 
Federal Republic of Germany and developing countries, 
the activities of  the TTL aim mainly at ' 

- Making the results of research and development 
establishments (RIO) in the Federal Republic 
useful  to developing countries; 

- Initiating RAD projects of  special significance 
for problems  in developing  countries; 

- Encouraging and fostering development aid projects 
with RID character. 

Th« major task of the TTL is  that of determining tech- 
nological needs in developing countries and finding 
solutions at sources of know-how in  the Federal Republic. 
In performing  this task,   the TTL will attend in particular 
to needs which show themselves in a conventional manner 
only with difficulty or not at all.     This intermediary 
function is performed by the TTL both within the scope 
of  specific contracts from a  joint committee of the 
BUTT and BMZ and on  its own  initiatives. 

Th« TTL promotes subject-oriented communication between 
those with the need in developing countries,   those with 
th« know-how in the Federal Republic and other parties 
interested in technology transfer.    To this end,  it 
systematically collects relevant project proposals from 
sources of know-how in the Federal Republic, but, above 
all,  project requirements from developing countries for 
th« most varied areas of production.    It thus offers 
its«If as a  "port of call" for representatives from 
developing countries.    Using this  information,   the TTL * 
participates,   in a consulting capacity,   in the definition ! 
of  technological development aid projects and R i D 
projects for developing countries in the Federal Republic 
of Germany. 
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5)     Possibilities for  cooperation 

For bot    national and inter  attonal organi: itions respon- 
sible for economic cooperation and development aid as 
well as for foreign companies, many different possibilities 
for cooperation are offered by this Technology Transfer 
Center.    A few are listed by way of example: 

In many developing countries, technology transfer centers 
that are to function as know-how clearing houses on an 
international level are currently being planned.    Not 
."».east because there are certain relations between  these 
projects and the TTL can the IPA offer assistance  in 
the conception.    A representative project has already 
been completed by a study group within the scope of a 
field study in Malaysia. 

Complex planning tasks for expansion or concentration 
to achieve greater economy also occur  in*businesses in 
developing countries.    Within limits,   the planning 
capacity of the IPA can also be used for these tasks 
in companies outside of Europe. 

Making the know-how and planning aid of the IPA available, 
however,   is only one  small service offered by the  newly 
established TTL.    Its task is much more that of Matching 
the technology demand to the technology supply in 
general.     In doing this,  it will call upon the divers* 
knowledge and capabilities available at other FhG 
institutes as the need arises. 

In searching for sources of know-how,  however, the need 
is always  the starting point.    Beyond the framework 
indicated,   the solution to the problem is thus always 
sought at Ri D establishments or companies having 
sound knowledge of the subject matter. 
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With this list of services offered as an example, the 
IPA hopes to be able to make a problem-oriented contribution 
to economic development even in regions that at present 
still have a weak economy. 

t 






