
September 2009 198

Technology Transfer

Technology Transfer Between Academy And
Industry–A Comparison Of The Situation In 
Germany And United Kingdom 
By Meital Werner and Heinz Goddar

he paper will explore the legal relationship 
between industry, academia and government 
in research collaboration and technology 

transfer in Germany in comparison to the UK and 
will raise the questions, to which extent the recent 
legal changes in Germany have actually improved the 
academy-industry collaboration and if the current 
practice would not have been simpler if Germany 
was not bound to its legal tradition.
I. Introduction

In the last decade there has been a growing aware-
ness to the value of university-industry collaboration 
in regard to innovation and technology development. 
The industry has become more open to mutual 
research projects with different partners. The old 
practice, where companies conducted their research 
only “in house” with their own means and facilities, 
has changed.1 Globalization and hard commercial 
competition demands from companies to extend their 
range of products and specialties in order to remain 
competitive in the market. The need for expansion 
leads to a need for more research in different fields. 
Most companies have neither the capacity nor the 
financial means to conduct such researches “in 
house.” In this new business reality, the universities 
present an ideal partner for research cooperation. 
The academic environment offers a fertile ground 
for innovation with a permanent exchange of young, 
innovative, up-to-date researchers. Nevertheless, a 
cooperation between the academic world and the 
industry is not a natural one. Each party has different 
objectives–a business oriented industry compared to 
the academic approach of universities. Due to this 
“cultural” gap the interaction between universities 
and companies was not always productive, despite 
the high potential.

The major role in placing university-industry col-
laboration higher on the list of priorities in the last 

years was done by governments of countries. In 
the last decade, governments of countries have 
realized the potential that a productive cooperation 
between universities and industry can bring to a 
country’s technological 
and economic develop-
ment. Countries, such 
as Germany and the UK, 
have initiated long term 
governmental programs 
to support university-
industr y cooperation 
financially and adminis-
tratively in order to pro-
mote technology transfer 
between the academy 
and the industry.
II. Recent Changes in Technology Transfer 
in Germany

Germany is one of a few countries, in which the 
issue of employee’s inventions is regulated in a 
separated act rather than under the general patent 
law.2 The German Employees Invention Act (ArbErfG) 
introduces a mechanism in which the employee has 
an obligation to inform his employer on every service 
invention that he invents. The employer then has 
the right to unrestrictedly claim and thereby acquire 
the invention within 4 months period, a right that is 
accompanied by an obligation of the employer to file 
the invention for patent protection.3

A. Legal Background Before the Amendment of 
Art. 42 ArbErfG

Until 2002 this mechanism did not apply to inven-
tions made by professors within their work frame at 
the university. A university professor was the sole 
owner of his invention4 and was not obliged to inform 
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1. Richard Lambert. Lambert Review, December 2003. 
http://www.eua.be/eua/jsp/en/upload/lambert_review_fi-
nal_450.1151581102387.pdf

2. ArbNErfG, 1957.(Employee Invention Act). Gesetz zur Än-
derung des Arbeitnehmererfindungsgesetzes. Bundesgesetzblatt–
Bundesministerium derJustiz, January 24th 2002, Berlin. 

3. With an exception in cases of trade secret, see Article 17 
ArbNErfG.

4. In case of several inventors , the ownership on the invention 
was shared between the inventors. 
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the university about his invention, nor to share any 
sale or licensing income with the university.5 Under 
this constellation, the licensing/assignment of profes-
sors’ inventions to the industry was done through 
direct agreements between the professor and the 
industry partners. In January 2002 this situation has 
changed with the amendment of § 42 ArbErfG. The 
professor’s privilege was abolished and the university 
was granted with the option to become the owner of 
the professor’s inventions.
B. Motivation for the Amendment of Art. 42 
ArbErfG

The motivation for the amendment emerged from 
the desire to strengthen the universities financially 
and administratively with the process of technology 
transfer. 

In March 2001, the federal ministry for education 
and research (BMBF) published an action scheme of 
the German government called “Knowledge Creates 
Market,”6 aimed to increase the commercial exploita-
tion of scientific research. A part of the initiative was 
the reform of the university professor’s privilege, e.g. 
the amendment of §42 ArbErfG. In order to support 
this initiative, a professional exploitation infrastruc-
ture was created in the form of patent and exploita-
tion agencies under the support and supervision of 
the BMBF. The main idea was to create a centralized 
system, a kind of collecting mechanism for professors’ 
inventions, and by that to prevent the loss of valuable 
inventions by individual inexperienced professors. 
C. Changes in the Legal Situation After the 
Amendment of Art. 42 ArbErfG

The end of the professor’s privilege has ter-
minated the professor’s freedom to assign their 
invention directly to the industry partners. With 
the amendment of § 42 ArbErfG, the comfortable 
arrangement that the professors and the industry 
cooperation partners were engaged in for years 
was interrupted by a new player–the university. 
The university professors were confronted with the 
obligation to assign their invention to the university 
upon the university’s request. The university then, 
as the owner of the invention, will have the legal 
right to transfer the invention to the industry part-

ner in return for agreeable remuneration, in which 
connection a 30% share of the gross income of the 
university is guaranteed to the inventor.

Under this legal situation, a practically new em-
ployer-employee relationship between the universi-
ties and the researching teachers has been created. 
The new relationship represented difficulties on the 
continuance of research collaboration and patent as-
signment between university’s research employees 
and the industry partners,7 such as the research-
ers negtive publication right, the basic freedom of 
research and teaching which is stated in § 5 of the 
German constitution8 and the inventor’s right to file 
patent applications in those countries, where the 
employer does not file.
D. Model Agreements

In order to overcome those obstacles and to con-
tinue the professors-industry’s research cooperation 
with the university as a new partner, a renunciation 
of those rights was required. Since the university 
professors could not renounce their rights directly 
towards their employer–the university,9 there was a 
need for a separate contractual obligation between 
the university, the university professors and the 
industry.

Following this need, on June 2002, as an initiation 
of the industry and the Berlin’s universities, the Ber-
lin model agreements10 were drafted.11 In 2007, the 
German governmant has introduced her own version 
of model agreements–the BMWi agreements.12 The 
agreements following the Berlin agreements with ad-

5. Schimank, U. “The Contribution of University Research to 
the Technological Innovation of the German Economy: Societal 
Auto-Dynamic and Political Guidance.” Research Policy, 17(6), 
pp. 329, 1988.

6. “Knowledge Creates Markets – Action Scheme of the Ger-
man Government,” http://www.bmbf.de/pub/wsm_englisch.pdf.

7. Heinz Goddar, “Model Agreements for Co-operaion between 
Universities and Industry,” The Licensing Journal, April 2008.

8. Grundgesetz für die Bundesrepublik Deutschland, 23. Mai 
1949, BGBl. I 1949, S. 1.

9. Due to the general prohibition of the ArbErfG of pre-agree-
ments between Employer and Employee that were disadvanta-
geous to the Employer, compared with the law as such.

10. Berlin agreements, 2003 http://www.ipal.de/filead-
min/user_upload/downloads_wissenswertes/downloads/
Zusammenfassung_1Mai2003.pdf. 

Berlin revised agreements, 2007 http://www.ipal.de/fileadmin/
user_upload/downloads_wissenswertes/downloads/BerlinerVer-
trag_Vorwort_TN_Fibel_101007.pdf. 

11. For detailed information about the components of the 
Berlin agreements see supra note 7 as well as Heinz Goddar, 
Hermann Mohnkopf, Agreements on Research Cooperation 
between Industry and University in Germany–Revised “Berlin 
Contract,” les Nouvelles, June 2008.

12. BMWi agreements, 2007 http://www.patentserver.de/
Patentserver/Navigation/Patentpolitik/kooperation-wissenschaft-
wirtschaft.html.
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ditional advantages,13 they are including also non uni-
versity research centers, are more more friendly for 
small and medium-sized companies and universities 
to use, and probably the most significant advantage–
no concern for parties using the BMWi agreements, 
with regard to antitrust provisions, does exist. 
E. The Legal Situation Created by the Berlin and 
the BMWi Model Agreements

The model agreements are creating a direct con-
tractual obligation between the university professors 
and the industry partner. Through this contractual 
obligation, rights of university professors can be sur-
rendered by them with no legal conflict concerning 
the employer-employee relationship between the 
university and university professors. The abolition of 
the professor’s negative freedom to publish is speci-
fied explicitly in the agreement by the professor’s 
obligation to surrender his right to negative publish 
under §42(2) in respect of all research results. The 
professor’s freedom of research and teaching is also 
renounced by the parties commitment to perform the 
work to their best ability and to provide each other 
with the necessary information for the performance 
of the work. The industry partner’s concern in regard 
to inventor’s right to file patent applications in those 
countries where the employer does not wish to file 
was overcome by the parties consent that the deci-
sion to file any additional foreign applications remains 
entirely at the discretion of the industrial partner, and 
will be filed under his name only, as well as the deci-
sion to surrender patents in individual countries.

The outcome is very similar to the contractual 
relationship that the university professors and the 
industry partner were engaged in before the involve-
ment of the university. In practice, the provisions 
of both model agreements are to a certain extent 
circumventing the new legal situation created by 
the amendment of §42 ArbErfG, leading to a legal 
situation similar to the one before the amendment, 
thus leaving §42 somehow ineffective.

What is changed then? Did the government 
achieved its objectives with the amendment of §42? 
The answer remains to be seen in the years to follow, 
as explained hereinafter.

The government’s main objectives, as mentioned 
above, were to increase the technology transfer be-

tween universities and industry and to generate ad-
ditional income to the universities. In order to achieve 
these objectives, the universities were granted with 
more power and control on university professors’ 
inventions by having the option to claim ownership to 
these inventions. In practice, one can argue that the 
power remains in the hands of the university profes-
sors. Due to their special rights, university professors 
are an important part of every research agreement 
concluded between the university and the industry. 
Without the university professor’s consent to surren-
der his rights by means of contractual obligation, it is 
highly unlikely that an industrial partner will conduct 
a research project with a university.

An additional government’s objective was to 
centralize all professors’ inventions in the hands of 
the university, which will then commercially exploit 
them. The success of this intention is as well not yet 
to be determined as discussed in the following.

With the BMBF’s decision in 2000 to grant the 
universities more responsibility by allowing them to 
be the owners of university professors’ inventions 
came also the realization that another step is required, 
namely a comprehensive governmental support for 
the creating of a professional patent and exploitation 
infrastructure. It became clear that most universi-
ties had neither the financial means nor a suitable 
infrastructure to make use of the responsibility that 
was given to them. 

The goal was to promote technology transfer from 
universities to industry, and the BMBF wanted to 
avoid the risk of universities failing to exploit their 
inventions. There was a need for a financial sup-
port program. However, the creation of a finance 
mechanism was somewhat complicated, due to the 
German governmental federal structure and the laws 
connected to technology transfer.14 

In 2000, Governmental and federal states repre-
sentatives sat together around the negotiating table 
and created the project “Knowledge Creates Market.” 
The members of the group initiated a joint financial 

14. In Germany the responsibility for technology transfer from 
university to industry is divided between the German Federal 
Government and the 16 Federal States (“Bundesländer”). While 
the German patent law is a federal law, the universities are under 
the control and supervision of the different federal states and 
their regional law. Until the year 2000 there was no organized 
financial support to universities on a federal governmental level. 
Each federal state supported the universities in its own region 
according to its own regulations. Due to this legal structure, any 
federal governmental initiative concerning universities had to 
involve all 16 different Federal States. 

13. For detailed information about the components of the 
BMWi agreements see Heinz Goddar, Hermann Mohnkopf and 
Christian Czychowski, “Industry/University Cooperation In Ger-
many: Model R&D Cooperative,” les Nouvelles, June 2008. 
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program to support patent and exploitation agencies 
(PVAs), which will advice and support the universi-
ties with the exploitation of their inventions. The 
financial support program was to be financed 50:50 
by the federal government and the respective federal 
state according to the region. The requirements and 
conditions to receive the financial support were 
set up in regulation. The financial support is to be 
transferred to the university, which must use it to 
hire the services of a PVA of its choice, with the only 
condition that the chosen PVA serves more than just 
one university. The intention was to establish several 
strong PVAs instead of many small ones. As for today, 
21 PVA’s are functioning in Germany, covering all 
federal states. 

In 2005, after the latest general election, the 
federal ministry in charge for technology transfer 
has been exchanged and the BMWi has taken over 
the responsibility on the issue of academy-industry 
research collaboration. In the framework of its new 
position, not only the BMWi model agreements 
were introduced, but also the efficiency of the PVAs 
structure was reviewed. It was found that there may 
be too many PVA’s and, caused by their lack of size 
and reach, not enough productivity thereof. While 
some of the PVAs are fulfilling the expectation and 
providing universities with helpful support, many of 
the PVAs are not productive. It should be mentioned, 
that the possible best solution would have been to 
establish one strong centralized PVA for all Germany, 
however with 16 different federal states, each with 
its own interests and objectives, the basis for such 
a solution was not strong. It was also found that in 
some regions, the federal state is putting pressure 
on a certain (usually local) PVA instead of on another 
(usually regional or even nationwide acting), a situa-
tion that may contribute to lack of productivity.

In 2007, the BMWi initiated the Signo project. 
One of the project’s actions was the amendment of 
the regulation concerning the financial support for 
universities. The financial support was divided into 
two parts; the former basic support remained and 
a second form of support was introduced. The new 
form of support includes an element of competition 
between the universities, in which each university 
presents a plan for the implementation of its strategy 
to promote technology transfer in the university; the 
university with the most innovative plan receives an 
additional financial support. The amendment’s goal 
might be to give the universities an incentive to use 
the services of professional PVAs in order to create 
a good technology transfer strategy plan and win the 

additional governmental financial support. Hopefully, 
the outcome of the amendment will be the weakening 
of the non-efficient PVAs and the remaining of only a 
few strong productive ones, following the rationale 
”the stronger survive.” The new regulation is in 
force since January 01, 2008, therefore it will take 
a couple of years to determine its effectiveness. In 
addition, it should be stressed that the amendment 
of the above mentioned regulations applies only to 
the 50% part of the federal governmental support,15 
while the federal states each are having their own 
policy and regulations concerning financial support 
for PVAs. It may be recommended that the federal 
states develop a new policy, one that would fit with 
the BMWi’s program. Few federal states, such as 
Hessen, have already taken the necessary steps and 
have adopted a new strategy; it is only to be hoped 
that more federal states will follow.
III. The UK Model Agreements

In 2002, one year after the German federal govern-
ment launched its initiative to promote innovation 
and technology transfer, the UK government initi-
ated its own program to increase the collaboration 
between businesses and universities in the UK. A 
commissioned business–university collaboration 
review which was conducted by Richard Lambert16 
clearly concluded that UK’s main weak point lies in 
industry’s lack of demand. The review came up with a 
set of recommendations and five model agreements17 
for simpler business–university’s collaboration. In 
2004, following the Lambert review, the UK govern-
ment has published a ten-year investment framework 
for science and innovation.
IV. Decisive Differences Between German 
and UK Model Agreements

The UK and German model agreements differ 
mainly in the crucial issues of ownership, exploitation 
rights and remuneration, as well as in the professor’s 
involvement in the agreements and the role of the 
university in the process of technology transfer.

Under both model agreements the university is the 
owner of the inventions made by its professors during 
their work at the university. However, unlike the Ger-
man agreements, the UK agreements do not involve 

15. This applies only to the part of the basic finencial support, 
the new additionel support is sponsored by the federal govern-
ment up to 90%.

16. See supra note 1.	
17. Lambert Agreements: http://www.innovation.gov.uk/lam-

bertagreements/index.asp?lvl1=2&lvl2=2&lvl3=0&lvl4=0
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the professors as part to the agreements. Since UK’s 
university professors are not entitled to the same 
special rights as the ones that the German univer-
sity professors are enjoying, there is no reason for a 
trilateral agreement, and collaboration on research 
projects are based on contractual obligation only 
between the university and the industry partner. 

In general it can be observed that the UK’s approach 
gives the university a greater role in the process of 
technology transfer in comparison to Germany, an 
approach that is actually following the U.S. practice. 
Although there is no ownership by legislation to uni-
versities in the UK, as under the U.S. Bayh-Dole Act, 
three of the five UK model agreements are granting 
the ownership on the IP from the research results to 
the university. Also, according to the Lambert review 
the starting point in a research collaboration should 
be that the university is the owner of the IP, while 
the sponsor is entitled to negotiate on the exploita-
tion rights of the IP. Only in the case that sponsor’s 
contribution to the research project is significant, an 
ownership to the sponsor should be considered, and 
also then the sponsor shall reassign his IP rights back 
to the university if he does not exploit these rights. 
Opposite to the UK model agreements, none of the 
two versions of the German model agreements offers 
the option of a sole ownership to the university. In 
cases of commissioned research, the industry partner 
is the sole owner of the project results, this version is 
similar to the contract research version of the Lambert 
agreements. As for collaboration research, the owner-
ship is determined according to the party’s contribu-
tion to the project’s results, which are divided into 
industry results, university results and joint results. 
The option of joint ownership does not exist in the UK 
model agreements; negotiation between the parties 
will lead to one owner, either the university or the 
sponsor, and as mentioned above the starting point 
is that the university is entitled to the ownership on 
the results.

The difference in the issue of ownership and ex-
ploitation rights has led to a different remuneration 
scheme as well. Under the UK model agreements the 
sponsor is obliged to cover all university’s expenses 
and costs of the research project, there is no detailed 
remuneration scheme in which the university re-
ceives payments according to the sponsor’s commer-
cial exploitation of the IP, as under the German model 
agreements. The university receives its income from 
the licensing of its IP rights in the research project 
to the sponsor, however, according to the Lambert 
review, this additional income should be modest and 

not for the purpose of financial gain. 
The reason for these different approaches can be 

attributed to the difference in the law system of the 
two countries. The German continental law system 
has a high consideration to the individual person’s 
right to his creation, thus the professors are granted 
with special rights which naturally require their 
involvement in the research agreement. The UK 
common law system however, puts less emphasis 
on the individual person’s right to his creation, thus 
the university has a stronger position towards the 
professors and the sponsor.
V. Conclusion

The issue of technology transfer between academy 
and industry in Germany has gone through major 
changes in the last decade. The German federal 
government has placed the issue higher in its prior-
ity list and has taken significant steps in order to 
promote it. The governmental program “Knowledge 
Creates Market” was leading to two major changes 
in the right direction to promotion, namely a federal 
financial support system to promote commercializa-
tion of universities’ IP and the amendment of §42 
ArbErfG, which gave universities the ownership on 
professor’s inventions.

A financial support system on a federal level is nec-
essary in order to establish a functioning infrastruc-
ture for universities to exploit and commercialize 
their intellectual properties. The previous system, in 
which each federal state supports the universities in 
its region according to its own regulations and means, 
was not sufficient for the utilization of the potential 
that lies in research departments of universities. 
Federal financial support, although being partial,18 
represents a stabile and reliable uniform stream of 
funding. Such funding, distributed and used in the 
right way, is enabling to raise the commercialization 
of university’s IP to a higher level.

The amendment of §42 ArbErfG, which led to the 
university’s involvement in the process of technol-
ogy transfer between university professors and the 
industry, was as well an important step towards an 
efficient commercialization of university’s IP. Even 
though it is difficult to measure the extent in which 
the university professors were individually exploiting 
their invention and collaborating with the industry 
before the amendment, the new practice created by 
the amendment is preferable. With the abolition of 

18. Only 50% of the financial program, the other 50% are 
provided by the federal states.
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the professor’s privilege, inventions must be trans-
ferred to the industry through one channel–the 
university, this creates a more centralized system 
for technology transfer which is easier to support 
and commercialize.

However, in spite of the progress that Germany has 
made, the current state of academy-university tech-
nology transfer should further be improved, and more 
steps should be taken in order to ensure that the gov-
ernmentel initiative will accomplish its objectives. As 
said above, the initiative to establish a federal financial 
support program is required for the promotion of 
technology transfer. Nevertheless the current model 
of financial support does not function efficiently. 
Due to the German governmental structure and the 
political interests of the different federal states, the 
financial support is divided between too many PVA’s, 
even though many of them do not perform well. The 
government have already taken the necessary steps to 
correct the situation and initiated the Signo project, 
however its influence on the structure of the financial 
support program is only partial. There is a need for a 
policy change of the federal states, either by matching 
their criterions for financial support to those of the 
Signo project, or as a better solution, by accepting 
the establishment of one central technology transfer 
system for all Germany.

As for the role of the university in technology trans-
fer, the importance in commercializing university’s 
IP through one channel has been already mentioned. 
Nonetheless, the influence of the university on the 
process of academy–industry collaboration is relative-
ly limited. Its seems that the legislator gave the uni-
versities some power by granting them the option to 
become the owner of university professor inventions, 
but limited this power by introducing the professor’s 
negative right to publish. The Berlin model agree-
ments, as well as the BMWi agreements, were created 
mainly in order to overcome this conflict between 
the university’s ownership on the inventions and the 
professor’s right not to publish their inventions. As 
argued above, in practice the model agreements are 
circumventing the legal situation that was created 
by the amendment of §42, thereby leading to similar 
practice that was customary before the amendment, 
namely a direct contractual obligation between the 
university professor and the industrial partner. The 
professors’ negative right to publish, along with other 
basic rights, places them in a powerful position versus 
the university and the industry partner. The current 
practice, in which every research agreement must 
be trilateral and include the professor’s renunciation 

of his rights, seems to be unnecessarily complicated 
and impractical. A bilateral agreement between the 
university and the industry, without the involvement 
of university professors, might lead to an easier inter-
action between universities and industry.

The German system might benefit from an adoption 
of certain aspects of the UK’s practice concerning 
academy–industry collaboration; namely by plac-
ing the university’s professor outside of the legal 
relationship between university and industry and by 
that granting the university with more control over 
technology transfer to the industry. The first step 
towards such practice will have to be the abolition of 
the professor’s negative right to publish. However, it 
is highly unlikely that the German government will 
adopt such an approach. In this aspect, the funda-
mental difference between the continental law and 
the common law, particularly between Germany and 
the UK, comes to realization. 

Germany, formerly known as “Das Land der Dichter 
und Denker,” the land of poets and philosophers, 
has always given great significance to research and 
creation, as well as to the creator’s natural right to 
his creation. The significance to the creator’s natural 
right to his creation is mostly expressed in the field 
of copyright protection, where creators are enjoying 
strong ownership rights to their IP. Apparently, due 
to this historical background, university professors as 
academic researchers were granted with the known 
professor’s privilege; to be the owner of their inven-
tions. It seems that the legislator intention was to 
place university professors in a higher position in 
comparison to private sector employees in regard to 
IP rights. Even with the abolishment of the profes-
sors’ privilege, the legislator has created a balance in 
order to maintain the professors’ position namely in 
the form of the professors’ negative right to publish 
along with their constitutional right for freedom in 
research and teaching. Germany will probably be 
reluctant to diminish the professor’s position by the 
abolishment of these rights in favor of the university’s 
position in technology transfer.

UK, on the opposite side, has taken another ap-
proach by granting universities a strong position ver-
sus their professors as well as versus the industry. In 
the balance of power between university and industry 
in concern to research collaboration, Germany has 
chosen to grant decisive power to the industry, while 
the UK has chosen to grant more power to the uni-
versities. This fundamental difference in the balance 
of power between the two countries can become the 
main bone of contention on the way to harmonizing 
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the collaboration between university and industry. In 
times of global markets, the harmonization of the IP 
legislation for academy–industrial collaboration over 
the national borders is becoming a relevant issue. A 
harmonized regulation would increase the efficiency 
of innovation transfer from academic inventions to 
industrial application. This will allow international 
companies, with subsidiaries around Europe, to con-
duct research collaboration with domestic academic 
institutes more easily. Beside the improved technol-
ogy transfer between innovation and application, 
also the transfer of knowledge over national borders 
will increase. Here, it is questionable whether this is 
favorable for the interest of individual countries, since 
innovations from domestic academic institutions 
might be acquired by foreign companies, due to a 
consideration that has to be made on this issue during 
the process to harmonization; one possible answer 
may be to agree that the first patent application shall 
be filed in the country of the respective university. 
An additional factor that must be taken into consid-

eration is the above mentioned difference between 
Germany and the UK concerning the balance of power 
between university and industry. Germany has already 
expressed her intention not to compromise on this 
issue. This might be a consequence of the intention 
to keep the university as a non-economic institu-
tion, focusing mainly on the independent creation 
of knowledge to the public community, rather than 
being directed by economic forces. This is clearly in 
contrast to the Anglo-American culture, where a free 
market society integrates with economic goals into 
the academic duties of the universities.

All together, since the German current system 
might be improved by adopting foreign regulations, 
a harmonized system would be preferable. Neverthe-
less, the above described obstacles between Ger-
many’s and UK’s approaches illustrate great efforts 
to be taken in order to harmonize the collaboration 
between academy and industry for a productive 
technology transfer. ■




