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1) What 1is the Fraunhofer-Gegollscha’' ty

The Frauni.ofer-iesellzchaft (Fhi) {or the Advancement

of Applicd Wusearch carries out research and development
in the "iclds of natural science and engineering on

behalt of inuustry and state agencies. Consequently,

the contract-rescarch nrojects are of direct economic

and social significance. By conducting contract research
for industry and public authoritics, the research
institutes ol the 'hG help pu' into practice the results
of basic resecarch. . Moreover, as an organization receiving
grants from the Federal Government, the FhG is able to
work on research topics of its own choosing and continuously
keep track of technoloyicel trends.

The Fraunhofer-Gesellschatt (FhG) was founded in Munich

in 1949 as a registered, nonprofit-making ass~ciation.

Since 1969 the FhG, as an orgauization sponsoring applied
research in the Federal Republic of Germany, has received
increased assistance in form of federal funding. At

present, it maintains 24 rescarch institutes, 2 documentation
centers and cne patent »ffice scattered throughout the
Federal Repuslic. Since 1970 the Institute for Production
Engineerinyg and Automation (IPA), located in Stuttgart

and directed by Prof. Dr.-TIng. H. J. Warnecke, has been

the largest, in terms cf staff, independent institute

within this crganization. r




2)  Focual poinis of rescarch conducted at the Institute
for Production Engincering and Automation (IPA)

In the Federal Republic of Germany, the IPA is one of

the largest research institutes in the field of production
engineering and aucomation. The necessacily wide scope

of work conducted includes the areas of business organization,
tactory planning, procduction and asscmbly systems,

handling techniques and industrial control engineering

as well as various manufacturing processes and quality
control.

Besides pneumatic and fluidic control systems and surface
coating technology, individual focal points are production
control, industrial robots, development of methods for
occupational training 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 contributions
to a humane working environmenrt, for example freeing

from monotonous work routines the individual inteqrated
into the production prccesses.

The various areae of research assure that complete
solutions can be developcd, for example from the task

of designing to actual manufacture of a product, and,

in the area of planning, from the ofter phase to planning
of final installation. By maintaining a balance between'
basic research and application-oriented research, rapid
conversion of research results into improvements in the
area of production is achieved.




In selecting rescarch projects, the relevance to actual
practice ~ccupies the foregrc nd. The conve tibility

of resulis into practice 1s a "must” for those working

on a project. The cooperatlon 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 dained 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, physics
and business administration.

The Institute has at its disposal some 2 200 mz of office

space, approximately 800 m2 of laboratory space and a

machinery hall of about 900 m2 in size housing the
necessary aachine tools and lurge 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 ronnection
to large computer centers and a Digiraphic terminal
allow modern mathematical methods to be used to solve
complex problems.
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3) _Activitles of the Technolugy Trauster Rescarch Group

A Technulogy Trannivy Fescorch group ddealing with
industrialization proiicts in Geveioping countries has
existed at the IPa wince '974.  In addition to handling
rescarch contracts dealing with the topie of adaptation
of technology for organications responsible tor economicC
cooperation, c.y. the Federal Miastry for Reconomic
Cooperation (BMZ), the probicms of relocoting production
from industrialized nations to developing countries are
treated. In this regard, the following considerations

.are taken as a starting potnt:

The cucntral question tor any company is that of profitability.
It is precisely today, where many companies are showing
greatly reduced profils as the result of cost increases,

that this question is gaining tn importance. From the s
viewpoint of a German company, the worldwide trade
relations result in incieased competition from foreign
manufacturers. As the tesalt of stagnating domestic

demand and more hotly contested export markets, more

and more companies arev reacoinyg the limite of thelr

ability to continue operations. Many sec their chance

only in a relocation of nroduction to foreign countries.

This, however, rerquires sound decision making tor which
assistance is given by the IPA. ilow this is provided Ls
discussced in the following., 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 arce obtaired by conducting a company
analysis.




Company analysis

Within tnc scope ©f (his congany analvsis, all alternatives
to relocation abroad must first be checked. Mechanization,
automation and rationalizaiion are subject to limits

both from a technical and flnancial viewpoint. An

increase 1n profitability can, however, also be achieved

by improving the working conditions through motivation,
attractive pay and humanization 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 (simplification
of the range of products) or introducing the "building
block" principle. Further alternatives can be found in
diversification, purchase of products and services or

in having subcontractors produce on & 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 of production to a foreign country has, in

the past few years, represented an alternative used more

and more ind one which shoul: be weighed agc.nst other
posaibilities.

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

‘-s’



country when relocating production abroad, many more

criteria must be investigatcea and compared taen is the
case when scarching for a domestic site.

For example, the political situation in the countries
being considered must be investigared. A balanced and
stable political climate 1s a major requircment that
must be met by an invesiment countrv. Another leading
motive is the sales market, i.e. the cxtent to which
markets can stil) be suppliod through traditional export
and whether this is hindered by import restrictions must
be clarificd. The latter also piay a major role when

procuring production cquipment at the new site.

Individual countries differ uite considerably when it

comes to financing o forelgn investmont; there are

enormous differences in invesiment laws. Thus, in some

countries cstablishment of a wholly owned foreign subsidiary -
is in general possible, while in others only a joint venture

with a local majority partner ts approved. Furthermore,

the trancfer of profits and ontributed cap!+al is |

handled differently in ditferent countries. In addition,

double taxation and capital protection agreements have

not been concluded with all countries,

These, as wcll as many other criteria, must be taken into

account when relocating production to a foreign country.

It 18 thus not sufficient to compare only the so-called

material site factors such as lubor, material, energy

and transportation costs as wcll as property and building

costs, but rather the intangible criteria, i.e. those

criteria that can only be guantified indirectly, difficultly
’ or not at all in terms of money, must be considered.




The gatherine of appronri ot aeta for various eountries

1s one firnld of activit, ot aae Techioagy Transter Group
at the LPA.  Thon, the miierva. ity roguireornts gailned
from the company analysis arc contrastel with the site
conditions of the various coantroes an! compared with

the aid of o suitable nrotvitabality oddeatation. The
intanoit ic criteria, on the sthes band, can be made
accessible to pvaludtton "hriugh o use=-value inalysis,

To locat:: the ortimum oite, the comparison of the countries
18 carvicd out on twoy 1o ls,

Adaptation of technoloyy

Adaptation of technoloygy is based on the fact that to
obtain optimum oporating results production processes
from highly industrialiczed countries should not, az a
rule, be transferrcd as they arc to foreivin countries,
in particuluar developing countries, but rather must be
adapted to iocal ciroumstances.  'This, however, was

of ten disrcgarded cut of a lack of awarcness of the
technological possibilities and ccopomic offects of a
relocatic. of production. As a summary of m ny contributions,
the required adaptation of technology can be defined as
follows:

*Adapted technologies are those technologles which, in
terms of processes and product:s, strive for solutions

that optimaily utilize the porscnnel and material resources
of a covntvy for economic and social nrogruss.®

To illustrate this statement, the possibilities of
adapting technologles when transforring them from indus- '
trialized nations to developing countries is discussed

in the following by way of cxample, ‘
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Increasing consumnr needs and the ennrmous expansion of
production capacities are caus.ng in the industrialized

nations a savele shoriage of labor and sharp increase in
personne’ costs i1 comparnics Under thes: ¢nditions,
the goal of minimizing cosits 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 wcell 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 Le made use of to a much greater

extent. If a monufacturing 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. [t is oniy in this manner

that the low wage level and large potential labor force

in the developing country ore taken into account. In

this connection, a comparison of technological variants
conducted from this angle it accorded special significance.

Many production-cost comparisons for alternative technologies,
conducted at the Inatitute using data from domestic

and foreign production facilities, confirm the above

statement. Based on these investigations, the IPA offers
production planning assistance for setting up 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
excceded and deadlines are met. The complexity of




prcjects ©1 this kind requ 1o even n industrialized
nations & reat deal of planiing and organ.zation. Where
developing conn ries ore cener ned, taile is notoonly
increase” LUt 3 rma ¢ aes o oplemeiical by the lack

of exper.cace, chus increasing he rosk of - ailure for
the company. “he orob.em o2 s tia’,, on the one hand,
factors that carn be calculated onty with difficulty

or not 4au a.l Mave an even arger aoncertainty factor
and, on thr other haté, emy..-le.)l values verified with
sufficient accuracy in tae home country are, as a rule,
no longer applicapble.

The key to scti‘ng up production in a foreign country so
that only few probleas are encountered lies in selecting
and specitying the course of the preiect such that the
decisive factors can be cdetermined and checked quickly,
while keeping the company's risks relatively low.

A procedure has been dev2loped at the TPA {or this purpose.

In the first step, the entiirn counrse of the project is

laid down 1r the convertional ronner. 7Those subprojects,

which upon complet.on r:ipresent an ind2pendent production

unit, are onsidered mean:ncfu , takXing accour.c of the

possible division >f la}or bLotwesn the varent company and

subsidiary. Then, the decicive variablos ure determined,

their uncertain:y factors are <pecifiedd and the financial

rigk is calculated .1 sequence car now be set up wherein

those subprojects having the lowest finencial risk and

the greatest - rciative to the entire project - number

of uncertain variablces are scheduled for completion first.

Thas course of action. which at {irst eppcars unconventional,

allows the initially unknovwn circumstances specific to

the foreign countr: to be recognized quickly, thus allowing .
rapid evaluation and utilization for the following activities. :
Empirical values, which increase the acciracy of prognosis

as the degree of completion progresses, can be obtained

by evaluating the results after each of the respective

subprojects has c2en completed; this improves the chances




of success for the following investment-intensive piojects.

All of these functions of the IPA are based on requirements
and prob.ems of German indusirial concerns. For example,
just recently an cxtensive company analysis was prepared
for a company of the autcmobile industry in Brazil. 1In
particular, the production and organization methods were
investigated to determine to what cxtent they were
adapted to the circumstances: in the country. In addition
to showing simple rationalization proposals, how the
optimum degree of mechanization or automation must be
obtained for the individual production processes is

now being determined. The proposals obtained from this
information are at present being realized in cooperation
with the company. Providing such consultation to
domestic and foreign industrial concerns, however, i8
only one aspect of the Group's activities. Assisting
organizations responsible for development aid is another
important function.

4) Frunctions of the Technology Transfer Center (TTL)

After many discussions with the responsible agencies in
the Pederal Republic <f Cerrany, a "Tcchnology Transfer
Center (TTL)" was established this summer at the IPA by
the YhG and entrusted with the following tasks:

The Technology Transfer Center of the Fraunhofer-Gesellr_ aaft
at the Institute for Production Engineering and Automation
aids the Government of the Federal Republic of Germany

in the intensification of technology transfer to developing
countries. As a research group, it receives assistanc=®

from the Fcderal Ministry for Research and Technology

(BMPT) and from the Federal Ministry for Economic

Cooperation (BMZ).
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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 (R &4 D) in the Federal Republic
useful to developing countries;

= Initiating R & D projects of special sijnificance
for problems in developing countries;

- Encouraging and fostering development aid projects
with R a D character.

The 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

BMPT and BMZ and on its nwn initiatives.

The TTL promotes subject-oriented communication between

those with the need in developing countries, those with

the 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

the most varied areas of production. 1t thus offers

itself as a “"port of call” for representatives from

developing countries. Using this information, the TIL '

participates, in a consulting capacity, in the definition '
of technological development aid projects and R a D

projects for developing countries in the Federal Republic

of Germany.
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5) Possibilities for cooperation

For bot nattonal and inter ational 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
least 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 diverse
knowledge and capabilities available at other FhG
institutes as the need arises.

In searching for sources of know-how, however, the need
is aiways the starting point. Beyond the framework
indicated, the solution to the problem is thus always
gought at R & 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.









