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ABSTRACT
This paper examines the role of national innovation systems in the inward transfer of
technology that has underpinned the transformation of ETAF capacity in recent decades.
The ETAF capacities that have benefitedstmfrom inward technology transfer have
national innovation systems that have strengthened their 'national absorptive capacity and
competitiveness. This study's scope was limited to channels of technology transfer and the
role NIS in ETAF East Shoa, BishgHarer medaCross sectional survey research design
was adopted, the unit of analysis vpasposivelyselected and data were collected from 80
respondents of Ethiopian Air Force in east shoa, Bishoftu through a validated
guestionnaire was establishechda the data was analyzed using simple descriptive
statistics. The research was assessed the inward technology transfer chaneetsults
showed thathe joint ventures and licensing are the most important and appropriate
channels of technology transferhe study's findings show national innovation system,
positively affects inward technology transfers and competitiven@de study
recommended that The Ethiopian government to improve its national innovation system
(NIS) by accurately defining the rotdé the government and the interaction and linkages

among the main actors NIS.

KeywordsInward Technology transfer, Channels of Technology Transtamnd
National Innovation System.



CHAPTER ONE
INTRODUCTION

1.1 Background of the study

Technology transfer is the procasfsexchanging proficiency, skill, abilities, knowledge,
experience, industrial production techniques, manufacturing techniques, and services
provided by the governments or academic institutions to the end customer in order to ensure
that science and tecical advances are available to a wider range of consumers who can
then further improve and use the technol¢@pbena et al., 2021 Enterprises, which
implement active strategies of technological development, have the greatest significance
for the economy and ensure better conditions for the transformation of obtained
technologies into new products or processes. The accumulatechoblogical capacities

is the main aspect of the technological convergence of less developed countries
(Ciborowski & Skrodzka, 2020)

According to(Transfer & Planning, 2016peneral effectiveness of technology transfer
activities in Tanzania includes the competitiveness of both FDI inflows and physical
transfer of technologies, the country was ranked by Global Competitivenests rapo
position 99 out of 144 countries in 2014/15, 108 out of 144 countries in 2015/16 and 96 out
of 144 countries in 2016/17. This implies that in exception to FDI inflows, Tanzania is not
competitive in term of technology adaptation or assimilation.tiAerofact to be noted is

that transfer of technology through FDI inflows is only limited to the transfer of the high

tech for largescale firms, therefore the approach has limited impact to SMEs development.

In study of(Ahmedova, 202@Ahmedova, 202Q)the highest is the share of technology
transfers in the higkech sectors. Natioh&tatistical Institute (NSI) data for 2019 show

that 35% of technology transfers are made in the information technology sector. The
pharmaceutical sector is second with 32% and the medical sector with 17%. In industry,
the relative share of technologyneder is 5%, well below the EU average of 28%. In
research and development, technology transfer is 8%. Sector others accounted for 3% of
technology transfeAccording toLopes et al., (2022 2021 military expenditure in sub
Saharan Africa, total $20.1 billion, 4.1 per cent higher than 20206ut 14 per cent lower

than in 2012. The increase in 2021 was the first inGafllaran Africa since 2014 and was

primarily driven by Nigeria, the biggest spender in thermgion. Between 2020 and 2021,
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Nigeria raised its military spending by 56 penteo reach $4.5 billion. In 2021 Kenya,
Uganda and Angola were, respectively, the third, fourth and fifth largest military spenders
in subSaharan Africa. Over the decade 2042, Kenya and Uganda have both faced
insurgencies that have influenced theilitary spending. Between 2012 and 2021, military
expenditure rose by 2Q&rcent in Uganda but remained relatively stable in Kenya (down

by 4.5percent). Military spending by Angola fell by G&rcent over the same period.

Ethiopia hasattempted the &nsfer of various modern and noticeable teabgiel, since

the era of Emperor Regimes. Emperor Tewodros (I®8Y) was Eager to introduce
European technology into his country; especially Emperor Tewodros had tried to establish
a firearms industry in Etbpia. Emperor Tewodros' awareness of the need for mechanical
and other innovations in the military field had caused him to accept with enthusiasm an
offer by the former European protestant missionary. Finally, by using several technically
minded foreignerand mi ssi onary, He established | ar
these and other foreigners worked together fairly and harmonig¢Gsitew, 2011)
Furthermore, Emperor Haile Selassie in Ethiopia introduced a number of technologies.
Some of the may technologies like military aircraft have been acquired in 28 August 1929
in the form of turnkey projects, international technologypperation, and recently through

Direct Purchase of N&kl Technology, Joint Venture

When Derg came to power,thecaut 6 s di pl omatic ties were di
And lots of technologies and communications were brought to the country from North
Korea, East Germany and the US8Ratew, 2011)As the policy discouraged private
participation and innovatiorand as the economy was under government control, the
country was almost alien fanovations During the Derge regime, all the policies, plans

and programs was towards promoting socialism that prohibits private investment from both
foreign and domestic soees. The Soviet Union, which was providing assistance to
Somalia, switched sides and agreed to provide substantial economic and military aid that
proved to be decisive. As a restlie Air Force received a large number of aircraft for

fighter, helicoptertransport rolesn the 1977.

In the 1980s, nosoviet aircraft were also acquired. Sever@9C jets were acquired from
Czechoslovakia for jet transition training. In addition-ZFOTP trainers were acquired
from ltaly in two batches to replace therag Safirs, and two 1100 Hercules transport

aircraft, the civilian version of the military -C30 Hercules transport, were acquired
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through Ethiopian AirlinesThe forces of the Ethiopian People's Revolutionary Democratic
Front (EPRDF) overran the Derg'argy and took control of the country in 199Ihe
unexpected outbreak of war with Eritrea in June 1998 led to a significant change in the
ETAF andSu-27 air superiority fighters were acquired along with advanced versions of the
Mi-35 helicopter gunshipsThe Ethiopian Air Force (EAF) has takerdeliveryof two
Russiarbuilt Sw-30K FlankerF multi-role fightersand an unspecified numberBiirkish-
madeBayraktar Akinciunmained combat air vehiclesEthiopian National Defense
Force,202)

Implementation of efficient technological transfer is gaining strategic importance under the
current conditions of accelerated transformation of secamomic processes caused by
rampant technological development. In such an environment, technologfetrénT)
becomes an i mportant factor for i mprovin
technological advancement and innovations and contributes to -esmmi@mic
development of regions and countr{&meleva et al., 2021Berraies and Chaher (2014)
argued that the decline in corporate performance cuts across developed, emerging and
developing countries; as such, global competition is forcing and determining the strategic
spectrum and options. It isdfefore imperative that companies respond quickly and
innovatively to increase their overall efficiency and effectiveness by transferring/sharing
technology. Furthermore, opined that adoption of technology is significant for any
organization to achieve ogaional efficiency and industrial competitiveng€bicodemus

et al., 2019)

The Ethiopian and East Asian experiences have drawn attentibe tole of' national
innovation systems' in supporting the inward transfer and exploitation of technologies from
external sourced.he concept of national innovation systems that set of distinct institutions
which jointly and individually contribute to ¢ development and diffusion of new
technologies and which provides the framework within which governments form and
implement policies to influence the innovation process. As such, it is a system of
interconnected institutions to create, store and tratiséeknowledge, skills and artefacts,

which define new technologi€gvatkins et al.2014).

This paper examines the role of national innovation systems in the inward transfer of

technology, primarily in Ethiopia and the 'late industrialisers' of thellsades


https://www.key.aero/ethiopian-air-force
https://www.key.aero/topic/aircraft-delivery
https://www.key.aero/multi-role-fighter
https://www.key.aero/turkey
https://www.key.aero/baykar-bayraktar-akinci

1.2 Statementof the Problem

Studies revealthat, technology transfer strategy had been deployed by the most of the
advanced South East Asian countries including China, Republic of Korea, Singapore,
Japan, Hong Kong and Taiwan to enable a tremendous advancement in aciénce
technology(Dahiman2007). They have been applying knowledge shifting, copying and
reverse engineering strategy to transfer technology and innovation from the Western
Countries to their respective countries. One thing, noticeable about the mentiatied So
Asian countries is that, they managed to not only move out of poverty but also to attain
middle and higher income status just within the period of 4 deddtieabukojo, 2020)

The point here is that technological advancement in Asia went in paralieeganomic
achievement. In addition, it is true that Africayuatries are still characteribg technology
deficit gap and underdevel opment as well a:
19706 s) -Saharah AfricaB Cduntries used to be in tdoenparable level with the
South East Asian countries in terms of technological advancement. For instance; the
number of the availablilitary Aircraft in Ethiopiain 1975 was39, similar statusand/or

few differencenumber of availablenilitary Aircraft in southAsia regionlike (Singapore
Malaysia, Thailand, Vietnare 65, 36, 105, lespectivelyTan, 2004)Fourdecades later

in 2020 the quantity ofMilitary Aircraft available inEthiopia recorded insignificant
increase t@8from 39 but in the same period of timeframe, the numbenitifary Aircraft

in Asia region increased massively fr¢géb, 36, 105, #Aircraftsin 1974 to (234+ 189,

221, 260)in 2020. (Tan, 2004)and (Bitzinger, 2010)This is just a pragmatic example
which revealed two aspects; massive rate of technological advancement in Asia region; and
technology stagnation in the S@ahara Africa region. However, what matters most is that
the Sub Sahara Afan countries including=thiopia are not doing enough to pull
themselves out of the technological stagnation trap, as the result the technology deficit gap
in the SubSahara African countries keep on increaskmgongthe factors, which associate

with the innovation and technological advancement, is presence of adequate political
willingness. Unfortunately, there is limited political will to enhance innovation actiwities
Ethiopia The government is playing limited role to enable technology adaptatiweellas

as to enhance innovation activitiddthough it has been a long year since the Ethiopian
Air Force was established, it is not at the level it should be. Technology transfer needs to
be done well so that the Air Force can be competitive and wags walistance-owever,

for many years we have been in a vicious cycle of importing new technology and then
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importing another when it is out of date. Consequently, our country has not moved to
arming its own technology. Therefore, to ensure competitivenesikh technology
transfer channel is the best, what should be the rdteeafational innovation system; this
paper attempts texamineinternationaltechnology transfechannel To the best of our
knowledge, anumber of studies have beeonnductedon various technological fields.
However, there has bearfewstudy of how technology has been transferred in the military
aircraft sector(Yigzaw, 2010)assess the practice and challenges of aircraft acquisition
projects in the case of Ethiopian Aviation Sec{¥fiifru, 2017)the study was to identify

the determinant factofer the success of Ethiopian Airlines and to establish how and to
what extent each factor understudy affects its suc€¥ss1 Der Heiden et al., 2015)
Successful international tecology transfer as well as absorption of aerospace technology
and knowledge into recipient organizations, depends prodigiously on the typelscyf p

adopted in education and training.

In the study of(Malm, Anna2016)to extend the current understanding of technology
transfer realization connected to related offset within the defense aircraft industry. There
are gaps or limitation on the technologarisfer Channel only related to offset and location

specific studies.

The aim of this study is to indicate which technology transfer channel is the best for the
Ethiopian Air Force to be sustainable in East Africa, and what should be the role of the

national innovation system.

1.3Researchquestions

This studyaimed toaddresses theroblemby answeringhe followingquestion:

RQ1. What are the Contribution afational innovation systems to technology transfer and
competitiveness in Ethiopian Air force?

RQ2. Which are international technology transfer channels best for Air Force?

1.4 Objective of the Study
1.4.1General objective

The general objective of this thesis isassess inwartechnologytransferchannelsand

identifying therole national innovation systenas Ethiopian Air force



1.4.2 SpecificObjective

Thespecificobjectiveswe havefollowed to accomplisithe generabbjectives are:

U To examine the contribution of national innovation systems.

U Toexaminenternational technologtransferchannels

1.5Scopeof the study
The scope of the study in this thesis workoigxamine international technology transfer
channelsand the ontributionof national innovation system$he study is only inclusive

of sectors likamilitary aircraftin Ethiopian Ar force.

1.6 Limitation of the project

In addition to the common limitation such as time and resource constraints, the study has
the following limitation: Lack of ugo-date information about each sest@f Ethiopian

air force and esme of the data wuld be confidentiand absenceof empirical evidence
particularly n Ethiopian and African context. Alsot all sectors are included in the study;

therefore the study is not in a position to generalize to all sectoestobpian Air force

1.7 Significance of the study

The study is ginificant because it is expedtsprovide knowledge on the factors negatively
affecting inward technology transfer and competitiveness of Ethiopian Air force
specifically it is useful to: help establish the factors that are consistent in the success of
Ethiopian Air Forcetechnology transfer anchnological innovation, remind owners of
those internal factors since these are directly controllable by the managémmpfan Air

Force. Remindowners about those external factors uncontralab}l the managgs of
Ethiopian Air Forcehelp as a base for other researches to do research on the topic under
study by filling the literature gap in the area and help the policy makers to assess factors
hindering technological innovation &fir Force Importantly, itinitiates the concerned
organization to reassess its existing practices with a view to encourage technological

innovation on aviation industry.



CHAPTER TWO
LITERATURE REVIEW

2.1 Theoretical Literature Review

Technology transfers generally difficult to quantify or nasure because it proceeds
inherently in various forms and through diverse channels, and it is difficult to create a
specific flow of content and contributions to the market price. As a result, the flow of
information and knowledge about technology areedhendvide-rangingandtechnology
transfershould be treated as assentiallymulti-lateral process. Technology transfer can

be understood as a form of narrow process or general processes in which technological
assets are transferred. The narrow definitof technology transfeis a process for
conceiving and implementing a new/novel application for an existing technology. The
general definition ofechnology transfes the set of processes that include all dimensions

of the origins and the adoptioneXpertise, experience, and equipment among, across, and
within countries, organizations, and institutiorf$.Transfer, U. Planning, 2016)
Technology and knowledge transfer from research institutions in to industrial applications
forge a link between academia and business with the objective of putting academic research
results into practicefPiller et al., 2021)Technology is very essential not only for the
growth of small Micro and Enterprises (SMEs) but also for the overall econonmmyyof a
country(Singh, 2021)

The following section argues that successful technology transfer seebgs @omore
complicated and labointensive process than previously thought, requiring significant
technological modification and adidibal developments, as well as an adequate legal
framework.(Bellais & Guichard, 2006frirms that engage in fagm information transfer
initiatives have significantly and noticeably higher productivity growth, according to
estimates from a lively productivity model. While the results do not seem to endorse a
compromise between domestic and foreign technology peowemt, companies that mix
international and domestic adopt new strategies have the greatest influence on productivity,
implying that a flexible external technology outsourcing approach mixing local-kioow

with know-how from abroad is the most successfuincreasing productivityBelderbos

et al., 2012)Because of the crucial assessment of technology's economic and social effect

on developing nations, the transition mechanism has become inchgasnuge



sophisticated and dynami(David Harvey, 1984fhe effect of environment related patents

on eonomic growth, as well as crossntinent technological transitions and structural
considerations. Environmental patents may duccessfully used thanks for countries'
innovative capacities on how they disseminate scientific technologies. Finally, taking a
crosscontinental look at environmental patents helps one gain a better understanding of
current TT patterngFerreira et al2019)the method was modelled to establish a forum for
discussing a range of quality improvement problems that, if ignored, may have a negative
impact on the process's capacity to convey information to mothers in a volume and manner
sufficient to producedesired decisiomaking. The quality improvement and value
appraisal systems, it is argued, should obtain further consideration in the push to minimize
morbidity and mality by information transfer (Yassin and Anita et 2003). The
definitions and cocepts of technology transfer have been discussed in many different ways
based on the disciplines of research and according to the purposes of the research
(Bozeman, 2000)Gibson& Smilor, 1991)view technology transfer is often a chaotic,
disorderly process involving groups and individuals who may hold different views about
the value and potential use of the technology. According to them technology often has no
definitive meaningr value. Researchers, developers, and users are likely to have different
perceptions about the technology. A review of literature on technology transfer reveals that
technology transfer is a complex, difficult process even when it occurs across different
functions within a single product division of a siagtompany (Zaltman et al., 1973
Technology transfer is commonly acknowledged to be a complex process that needs time
to evolve (Agmon and von Glinow, 198Iechnology transition occurs through time,
through minor, gradual, and occasionally unplanned changes to the overall research
initiative, and is continuously embraced by practitiof@abena et al., 2021)

Definitions of nat The metwbrk af institationa in the publicand t e m;
private sectors whose activities and interactions initiate, import, modify and diffuse new
technol ogi es . .0oi(THree eds aathrelatio®sBips Wwhich interact in the

production, diffusion and use of new, and economically useful, knowledge ... and are either

located within or rooted inside the borders of a nation sateund v al | |, 1992).
institutions whose interactin s det er mi ne the innovative per
( Nel son, 1993) . AThe nati onal i nstitutio

competencies, that determine the rate and direction of technological learning (or the volume

and compositonfo change generating activities) 1in
8



A, . t hat set of di stinct institutions whi
development and diffusion of new technologaesl which provides the framework within

which gowernments form and implement policies to influence the innovation process. As

such it is a system of interconnected institutions to create, store and transfer the knowledge,

skills and artefacts which define new tech

Innovation boadly pertains to the introduction of new knowledge, technologies and
practices, or new combinations of existing knowledge, and their diff({8fakeford et al.,

2017) According toOslo manual(Collecting & Data, 2005provides a widely used
definition: AAnNn 1 nnoof@eworsignifidardly impnoged prodpct e me n
and process, marketing method, or organizational method in business, workplace

organi zation or external relationso

According to the study dfFreeman, 1995)F'he measurement and assessment of national

innovation systems has centered on four types of knowledge or information flows:

Firstinteractions among enterprises, primarily joint research activities and other technical
cdlaboratins. Secondnteractions among enterprises, universities and public research
institutes, including joint research,-patenting, cepublicatons and more linkages that are
informal. Thirddiffusion of knowledge and technology to enterprises, tholy industry
adoption rates for new technologies and diffusion through machinery and equipment; and
Fourth personnel mobility, focusing on the movement of technical personnel within and
between the public and private sectors. Attempts to link these foWusn performance

show that high levels of technical collaboration, technology diffusion and personnel
mobility contribute to the improved innovative capacity of enterprises in terms of products,
patents and productivitfrhe Freemanand the 'Aalborgyersion’ of the national innovation
systemapproach (Freeman 1987; Lundvall 1985; Lundvall 1992) aims at understanding
6t he innovation system in the broad sensebd
Innovation is defined as a continuous cumukatprocess involving not only radical and
incremental innovation but also the diffusion, absorption and use of innovation. Second
there are other major sources of innovation than science. Innovation is seen as reflecting
interactive learning taking place tonnection with oigoing activities in production and
sales. Therefore the analysis takes its starting point in the process of production and the
process of product development assuming, for instance, that the interaction with users is

fundamental for prduct innovation.



Al t hough notions -0p6teaaldnelcogioonalc @a atwd th
central to theNational innovation system (H) concept(Lundvall, 2007) the idea was
conceived on institutional structures and activities identified in already developed countries
(e.g. Japan, USA, Germany, Sweden) with developing countries largely absent from the
early literature. Shortly thereaftéroweverthe NIS concept was applied tosalled newly
industrializedcountries (e.g. South Korea, Taiwan, and Singapore) and countries of Latin
America (e.g. Mexico and Argentina), and has, more recently, been applied to developing
countries, both themerging powers of Brazil, India, China, and South Africa, and more
limitedly to less developed countries in SBhharan Africa. The gradual inclusion of
developing countriesvithin the NIS discussion has coincided with several interrelated

shifts in the NS literature occurring over the past three dec@dé&skins et al.2014)

1) a move away from macrmmstitutional explanations to a focus on specific system
processes?) a more recent emphasis on the role of intermediary andjoernmental

actors in this regard, ar8) the increasing internationalization of the NIS concept.

These shifts have demonstrated the usefulness of the NIS approach in two respects: first,
its ability to take account of soeeconomic and political specificities; second, its focus on

power relationsn discussing innovain and knowledge accumulation.

2.2 Inward Technology Transfer Channels

The possible TT channels can occur through trade in products, trade in knowledge that
involve export has some potential for transmitting technological informati@mefore on

the import side through imported capital goods and technological ibtbaby, 2016)

The second TT channel is foreign direct investment toatprises the investment of
multinational firm to transfer technological information to their subsidiaries in other
country;in duecourse this discloses technological information into the hosting country.
Finally, intranational and international moventa experts is another way of technology

transfer, this may occur within firms, among joint ventures, or between unrelated firms.

In the study ofKim L., 1991)analysesthe international technology transfer mechanisms
by classifying them into market andn-market mediated. In market mediated, he refers to
those mechanisms, which may be determined by the market. The transferor and transferee
may negotiate the cost of technology transfer, either embodied in or embodied from the
physical equipment. In thron-market mediated mechanisms, technology transfer usually
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takes place without formal agreements and payments. He demonstrates the mediated and
nornrmediated mechanisms of technology transfer in a usefulcelumatrix to identify

and evaluate differemhechanisms of international technology transfaosemechanisms

are among the most important technology transfer modes, where the supplier of technology
has exercised an active role in directing the technology transfer process. They include
control overthe quality and quantity of kneWwow being transferred, and the possible
restriction imposed on the use of kntvw. The channel of technology transfedicates

those markemediated modes where the supplier of technology plays a relatively passive
role with less control over the way in which technology and kimmw being transferred

andto the noamarketmediated modes, where the supplier of technology plays either a

relatively passive or active role in transferring technological khow respectively.

Technology could be transferred in different ways; however, most researchers broadly
categorized them in two main streams. These are formally ma@itited channels and

the informal or nonmarketmediated channels.

2.2.1 Marketmediated channels:

The market madted technology transfer channels involve the formal demgth
transactions between buyers and sellers, and it incluidessing, Joint Venture, Patent
Right, Direct Purchase of Naked Technold@atew, 2011)The formal mechanisms of
internation&technology transfer are licensing agreements, direct foreign investment, sale
of turnkey plants, joint ventures, -operative research arrangements, angroauction

agreement

Foreign direct investment According to(Dunning & Lundan, 2008FDI and portblio
investment are distinct for two main reasons. Firstly, while FDI transfers capital, skills,
technology, ethical and social norms and increases access to a foreign market; portfolio
investment come along financial capital alone. Secondly, unlike ttif®lminvestment,

in the case of FDI ownership remains in the hands of the investing entity that has power

and capable of giving a decision.

Licensing: an agreement that allows a technology recipient to employ the transferred
technology as per the condits that are spelled out by both partigsensing is the sale

of manufacturing technology by a multinational enterprise (licensor) to «armrolled

entity located outside the home country of the multinational enterprise (licéhsé=yio
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P, 1984. In other words, a licensing agreement is a legal contract under which the licensor
confers certain rights upon the licensee for a specified duration in return for certain
payments (usually royaltiegKilling, P. J., 1980. Licenseis one of the only a few

significant methods of technology transfer between firms and one of the most commonly

observed intefirm contractual agreementdnand & Khanna, 2000)

Joint Venture: when two or more business entities-gptathird entity that will enable

them to produce a good or service jointly, by sharing the enormous expenses of technical,
marketing, production and managerial skiligint venture agreements have been classified
into different types(Killing, P. J., 1983 distinguishes between two ways in which a local

firm in the recipient country can use a joint venture to acquire technical and managerial
expertise from a potential technology suppli@ne is to form a dominant parent joint
venture, which is passive witthe technology supplieKatz et al., 1996)A well-
recognzed problem area within a joipartnership of high technolodirms, however, is

that much of the technological capability is not easily transferrable from one partner to
another. This occurs simply because the successful implementation and operationalization
of most technologies depends to a great extent on theulpuexperiences and expertise of
critical personel such as key scientists, engers, equipment operators, suppliers, and the
like. Much general knowledge is explicit in nature, easily documentable and retrievable

through formal written media.

Patent Right: a legal right to possess monopolistic control over an invention for a
stipulated term can be bought and sold. A firm may buy this right for a technology that will
help it to round out an existing product line, or in order to get into a new line iokebas

or in order to avoid a legal suit.

Direct Purchase of Naked Technologythe purchase of a product is based on complex
technological device from a firm. This process can save considerable research and
development, and production costs to the rectpien

Embodied technology transfer: capital goods imports and turnkey plants. A final
important channel for inward technology transfer involves the embodied technology
transfer that occurs through the import of advanced capital goods and, in some cases,

turnkey industrial plants.
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2.2.2 Non-marketmediated channels:

It is the second category, the so called the informal channels for foreign technology transfer,

is conducted without mediation of the two parties, and basically the technology transfer
take place withot formal agreements and there is no any direct payments done to the
technology owner. The specific technology transfer channels in this categ@Gaaesy,

2011)

Imitation: Among the different important nemarket channels of technology transfeg th

most significant one is the process of imitation in which a rival firm learns the technological

or design secrets of another firmds for mul :
product inspection, reverse engineeringcdmpilation of softwareand even in simple

trial and error.

Departure of Employees:Another form of normarket chanel for technology transfer is,
when technical and manageri al personnel 0s
based on the knowledge they acquire ower years from the technology owner. Such
competition can be a significant form of information diffusion in industries.

Data in Patent Applications and Test DataRegistered patent applications are available

in public databases for a legal right on thibjeat matterHowever rival firms in principle

can read such applications, learn the underlying technologies, develop competing

processes, and products that do not violate the claims of the original applicants.

Temporary Migration: Much technology couldlso be transferred through temporary
migration of students, scientists, managerial and technical personnel to universities,
laboratories, and conferences located mainly in the developed economies. The challenge
for developing countries in this contextleir failure to encourage expatriate students and
professionals to return home and undertake scientific, educational, and business
development adstities. (Cavallini et al., 2018)nvestigate the main directions of intra
Europan brain drain. The results suapt that highly skilled workers prefer the northern
parts d the EU (Sweden, Ireland, Estonia, Denmark and several regions of the UK) and the
urban environment. Less attractive regions for such professionals are largely located in
Italy. Similar trends in circular migration by level of development of countries Yeemd

in the stulies of Cseh Papp et al. (2018pme researchers also identify the main factors
that motivate highly skilled workers to look for workbroad: better employment

oppotunities, higher wages, better ing conditions. These are theaalled pull factors of
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labour mobility thatlead to the immigration of human capital. When mobility concerns
highly skilled workers, pull factors play a more important role than push factors. The social
and economic conditions of the host regions are one ofnbgt important factors
determining the mobility of highly skilled workers. Among these factors are active
economic growth, higher wages, strong social security, high per capita wealth, language
similarity, cultural similarity, easier access to the laboarket, higher employment (EC,
2018). At the same time, a twwonged approach by researchers to the study of the
migration ofhighly skilled workers is widespreatihus,(Beaumont et al., 20} Zombine

two concepts: brain drain (loss of highly educated people) and brain gain (human capital
gain). Typically, these concepts are used as opposites, i.e. brain gain in the recipient country
is generated by the brain drain for the donor country. Therefore, the study of the issue of
brain drain also requires a focus on issues related to the phenomenainogdin.
According to the generally accepted approach, brain gain is the increase of the number of
people in a region/country who have high skills and/or competencies due to immigration
(Cavallini et al., 2018)

Technology Transfer

Market -mediated channels
1 Licensing

1 Joint Venture
1 Patent Right
|

Direct Purchase of Nakec

technology
: National
Non-market mediated | Innovation Compeitiveness
channels System
M Imitation

1 Departure of Employees
1 Data in Patent
Applications

1 Temporary Migration

Figure 21 Theoretical framework
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2.3Contribution of national innovation systems to inward technology

transfer

Although a precise definition of a national innovation system is difficult, previous work on
the Japanese and US national innovation systems (Freeman, 1987; Nelson, 1990, 1992,
1993) have defined them alset network of public and private institutions within an
economy that fund and perform R&D, translate the results of R&D into commercial
innovations, and affect the diffusion of new technologies. More concretely, a national
innovation system includes thalgic agencies that support and/or perform R&D; a nation's
universities, which may perform research and play an important role in the training of
scientists and engineers; the firms within an economy that invest in R&D and in the
application of new technogjies; any public programmes intended to support technology
adoption; and the array of laws and regulations that define intellectual property(iYghts.

N. Lee, 2015)S. M. Lee & Trimi, 2018plso pointed to the importance of wdksigned
national innovation systeiNIS) in Korea and Taiwan as the main instrument for the two
Asian countries to avoid the midelecome trap, thus contributing to their sustainable
socioeconomic development. In particular, Korea has become a model case in recent years,
which many develping countries would like to emulate on their journey towards the
eradication of poverty and economic industrialization. Among others, the policy
instruments that Korea has applied during its early phase of economic development are
receiving an increasingolicy attention from a growing number of developing countries
(Ricote 2007; Lee et al. 2015).

The government of Ethiopia has successfully implemented its first Growth and
Transformation Plan (GTP 1) between 2011 and 2015 and soon started to implement the
second Growth and Transformation Plan (GTP II), in which the industrial transformation
of key sectors has been identified as an important policy goal. In fact, the Ethiopian
government envisages to continue upgrading its industrial structure and imptio®ing
international competitiveness for a prolonged period, thereby overcoming poverty and
achieving the interim goal of becoming a middieome country by 2025. To achieve this

goal effectively as well as promptly, Ethiopia must expand the national inoeaipacity

to a substantial extent.
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The technological capacity and the capability to innovate are an essential element in
securingthe success of any business entities and national econofimasyation,

2019)The main actors in the Ethiopian innovation field incldde following institutions

and actors wit varying yet overlapping role§he researcher idevoted to an Hiepth

analysis of the roles and responsibilities the main actors have been assigned to fulfill in the
ecosystem of Et hi opi a 6.sThemaih actons m lthe Etmopianv at i o
innovation field includesFedeal Governmentinstitutions, Academia, Serpublic

Institutions, andPrivatesector Support Institutions.

Table 21 Summary of Roles and Responsibilities of Main actors in Ethiopian's NIS

Categories Actors Role and Responsibily
Federal MInT Formulation and implementation of innovatio
Government policy
MoSHE Indirect influence on innovation through
hel ping universities
MoT] Relatively strong influence on innovation
activities of industrial sector
JCC Coordination of Srelated job creation, in
close cooperation with the MInT, MoSHE anc
MoTI
SemiPrivate | Commercial Banks| Providing loans to innovating companies, larf
Sector and SMEs
Institutions Microfinance Providing loans tenicro-enterprises
Institutions
Academia Public Universities | Takes the great majority of universities in
Ethiopia; Carrying out innovation, funded by
MoSHE
Private Universities| Carrying out innovation, funded partly by
MoSHE
Science and Tech. | Two S&T Universities in Addis Ababa and
Universities Adama,; Specifically dedicated to Innovation
and R&D
Privatesector | Entrepreneurship | Promote entrepreneurship in the Ethiopian
Support Development society by raising awareness and providing
Institutions Center logisticaland partly financial supports
Chamber of No dedicated innovation programs, but supp
Commerce the interests of SMEs and mieenterprises
Incubators and Help the companies to conduct innovation ar|
Accelerators commercialize the outcome of their R&

Source2019/20 KSP Policy Consultation Report
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The government sector possesses the sole power of formulating and implementing
innovationrelated policies, for which the ministry of innovation and technology (MInT)

plays the most important role. The dgremajority of Ethiopian universities are public

uni versities, and private ones represent o
education institutions. Interaction between the universities and the industry sector is

another important channel wieea few significant issuesan arise.
Opportunities for Ethiopiabs National |l nno

The Ethiopian Mtional Innovation System shows potential for becoming a promising
instrument to secure the sustainable development of the national ecohmording to
(Ministry of Economy and Finance of Ethiopia and Korea Development Institute policy
Consultation Report, 20)9First, a very strong commitment of the Ethiopian government

is observed, serving an excellent foundation for a successful expandioh ef nati ono
innovation capacity. In fact, the commitment from the Ethiopian political leadership is
visibly translated into national innovation policy. The Ethiopian government has also
started to lift restrictive regulations on business conditionseltlyemaking Ethiopia an
attractive destination for foreign direct investment (FORerefore the conditions for
business operation have improved continuously and considerably. The increasing number
of FDI firms will contribute to increased opportunities focal companies to interact with

FDI firms, which would lead to strengthened technology transfer from the latter to the
former. Third, the sheer fact that nearly one million young people are graduating from the
university and 70% of them are majoring i8cience, Technolly, Engineering and
Mathematics which is a strong signal that the Ethiopian ecosystem for innovation is
unlikely to face issues in recruiting capable and ready researchers and innovators. A stable
supply of R&D personnel is essential fosuccessful pursuit of national innovation policy.
Fourth, while industrial transformation requires an upgrading of the national innovation
capacity, the agricultural sector, which was traditionally the leading sector of the Ethiopian
economy, revealssirong need for innovation and possesses certain potential for successful
innovation. Fifth, with increasing FDI, the importance of Ethiopian diaspora will be
expanded considerably. In particular, recruiting capable human resources is crucial,
especiallym the early phase of national innovation strategy, as was the case in Korea with
the establishment of théorea Institute of Science and Technology in 1966. The Ethiopian

diaspora who are active in foreign universities and laboratories should be encdaraged
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return to their home country and contribute to the economic and societal development of

the nation.

2.4Empirical Literature Reviews

In the study ofMaskus, 2004¢mpirical studies of licensing behaviour are rare but tend to
show a strong impact of patent rights on the volume of royalties and license fees, taken as
a measuref technology flows (Ferrantino, 1993). Most recently, Yang and Maskus (2001)
regressed the real volume of license fees for industrial processes paid by unaffiliated
foreign firms to U.S. firms in 26 countries in the years 1985, 1990, and 1995 on the-Ginar
Park patent index. Controlling for market size, human capital, and openness, they
discovered that such fees were positively and significantly affected by patent rules and
enforcement, and that a epercent rise in the index would increase licensingwas by

2.3 percent on averagf. , ,12023)The study confirm the close links between the
migration of highly skilled workers and the competitiveness and economid¢tgosvthe
country. The analysis found that the immigration of workers with higher education has a
significant impact on strengthening the competitiveness and economic development of

countries

Technology licensing Data on the growth and destination ohtdogy licensing flows are

much scarcer than those for foreign investment, but licensing appears to have been an
important channel for technology transfer during the postwar period to economies as
diverse as South Korea, India, Japan, Brazil, and Thail@B€CD members' licensing
receipts grew by 6% annually during the 1970s, exceeding the growth rate of DFI outflows
during that period (OECD, 1988}apital goods imports on occasion have complemented
technology transfer through licensing. During the 'khygbwth era’ of the 1950s and 1960s,

the Japanese government developed complementary policies for capital goods imports and

inward technology licesing(Mowery & Oxley, 1995)

According to(Transfer & Planning, 2016)generaleffectiveness of technology transfe
activities in Tanzaniaincludes the competitiveness of both FDI inflows and physical
transfer of technologieghis implies that in exception to FDI inflows, Tanzania is not
competitive in term of technology adaptation or assimilation. Another fact hoted is

that transfer of technology through FDI inflows is only limited to the transfer of the high

tech for largescale firms, therefore the approach has limited impact to SMEs development.
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In study of(Ahmedova, 202Qthe highest is the share of technology transfers in the high
tech sectorsNational Statistical Institute (NSI) data for 2019 show that 35% of technology
transfers are made in the informatiechnology sectofNelson, 1992jurther argues that
international competitiveness and innovative performance build on log&ength in
training scientists and engineers, and in the adoption of technology, rather than reliance on
concentrated investments in 'strategic' sect@WHT, 2019)the engagement of Ethiopian
innovative firms in R&D activities is not significant. This entails that the majority of
innovative firmsdo notsupport their innovation with research and develagme
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CHAPTER THREE

RESEARCH METHODOLOGY

This section gives clue on what methods of data collection, data types and analysis were
used to collect and process the data.

3.1ResearchMethod

3.1.1 Study area and subject

The study was conductedhead office oEthiopian Air forcdocated inOromia East Shqa
Bishoftu /Harer Meda/Harer Medahas the head office and air divisions and is located
close to Addis Abeba

3.1.2 Research design

Theresearchdesignof the thesiswas desciptive research methodoth qualitative and
guantitative pproachwasdesigredto investigate the problem under study

3.2Data sources and type

Quantitative approach was designed to investigate the problem under$tadramework

used by the study to direct the data collection method was-sectisnal data. ©ss
sectional data collection involves gathering information at a certain point in time, primarily
through the use of questionnaires to collect quantitative or qualitatige @aiss section
data type 2024vas used for this studySecondarylata by reiewing documents had been
used,on the other hand, data gathered from official of Ethiopian Air force through
interview was analyzed qualitatively to crosscheck the findihg.questionnaire was used

to collect data fronsupervisors, technicians and squadheads of Ethiopian Air force.

3.3Sampling Design
3.3.1 Target Population

For this stidy, the sampling frames was selectibgo s g u a d rarad iw sdepot
maintenance unitshat categorized irsupervisors, technicians and squadron hexds

Ethiopian Air forcepurposively
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3.3.2 Sampling techniques and Sample size

The total sample size used in the study W& participants. The total sample was
determined by taking 7% sample error for the squadrons and depot maintenance units of
ETAF. Therefore, the sample size for adtons and depot maintenance units of ETAF

were calculated bysing Yamane (19§ 7formula

N-total population = 130
e-the margin error in the calcuiah = 7%

n-the sample size = 80

\ poTm &
& p P O TITEI X X P

This research was used amandom samlpng technique ofPurposivesampling methods.
Its value lies in selecting informatiarch cases to gain a deeper understanding of the

situation when nadom sampling is not possible.

In addition, four key informantscOmmandantsand one R&D director) were included
purposively for interviews. Finally, the response rate of the sample respondents of

squalronsanddepot maintenance unitom ETAF was100%

3.4 Methods of data Analysis

The researchdsemployed adescriptive method of data analysis in order talyae the
datathat would be collected through questionnaire and interviéw. collected data was
analyzed with the help of STATA software. To analjlze status of technology transfer
channels and contribution of national innovation syste&TAF, descriptive/ parametric
statistics (mean) is usethe different indicators to show the status e€finologyTransfer
channelsare licensing, Joint VenturBatent Right, Direct Purchase of Naked Technology,
Imitation, Departure of Employees, Data in Patent Applications, Temporary Migration
21



The indicators to measure the contribution of national innovation system to technology
transfer.Support an organizatianktitution, which may perform research and play an
important role in the training of engineers and Techni¢i@npport the organization within

an economy that invest in R&D and in the application of new technolagié®\ny
organization programs intendéal support technology adoptiorAlso the array of laws

and regulations that def intellectual property rights af@rmulation and implementation

of innovation policy
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CHAPTER FOUR

RESULTS AND DISCUSSION

4.1 Characteristics of Respondents

From the sample ETAF, 80 saia respondents were includefeveral explanatory

variablessuch asgender work experiencegducation background as well as area of

occupationwere included in the data which the sample industries are currently engaged

in order to describe the inhetdyackgroumd of the respondents of ETAF.

Table4-1 Gender of respondents

gender of resp. Freq. Percent
Female 6 7.50
Male 74 92.50
Total 80 100.00

Source: Own survey, 2024

Note: 80 respondents representing ETAF

As it is shown, on table 4.1 that 74(92.5%) of the sample respondents were men, and the

remaining 6(7.5%) were women. This suggeésthat there is virtually lowfemale

involvement in aviation technology transfer. According to the report, men and women

should ontribute differently to technology transfém. study of,(Marintseva et al., 2022)

Lack of roe models for young girls amiomenina vi at i ono,

t he

probl

discrimination and societal stereotype that believes that the pilot is purely male type of job

are dominant among the negative ones.

Table 42 Educationallevel of respondents

Edulevel Freq. Percent
B. degree 60 75.00
Diploma 12 15.00
Masters 8 10.00
Total 80 100.00

Source: Own survey, 202Mote 80 respondents representing ETAF
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As it shown, on tabld.2, in termsof educatiorlevel of responednts, were diploma 15%,
Bachelor degree 75% and 1Q0%asterslt is clear that majority of the respondents have
first degree implying that the education status in the organization is still at loweiDeeel.
to the high cost of training and there are fesleges and universities in our nation that

offer it, andthere is a shortage of trained or educated workers.

Table 4.3Concerning the position of respondents in the ETAF 10% are commandant/head,
20% Supervisor /crew chief and the rest 70% are techsiciaere as ETAF established

before 88 years.

Table 43 Position of respondents

position of resp. Freq. Percent
Commandant 8 10.00
Supervisor 16 20.00
Technician 56 70.00
Total 80 100.00

Source: Own survey, 2024

Note: 80 respondents representing ETAF

Table 44 Work experience of respondents

work experience Freq. Percent
1-5years 7 8.75
5-10 years 25 31.25
More than 10 years 48 60.00
Total 80 100.00

Source: Own survey, 2024

Note: 80 respondents representing ETAF

According b table4.4,in terms of work experience of responddmgsneen 15 years are
8.75%, between 80 years ar81.2%% and ®% are more than 10 yeaiiis suggests that
the bulk of sample respondents have ntbhe: 10 years or more of job experience. This
suggests that increased work experience causes the population in the study area to grow,
placing significant pressure on the technology transfer and competitivécessdingly,
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data was collected from thosd@ &F squadrons and depot maintenance group. In addition,
interview was conducted with ETAF leaders. Hence, the next section deals abestithe r

obtained from the survey.

4.2 Channelsof Inward Technology Transfer and Competitiveness

Joint ventures and stratgic alliances The recent decays have witnessed another
significant development in the international operations of firms from the industrial

economies:

The growth of joint ventures and 'strategic alliances' linkingd from one or more
countries(See, Aireement betweerkthiopia United States in 1953957, 1960, 1961,
Ethiopid Russia in 19641998, 2021Ethiopia Czechoslovakia in 198@nd Ethiopia

United Arab Emirates in 2021 Many of the strategic alliances are concerned with the
manufacture of Spanearts of Aircraft and overhauls of different types of Aircrafts and
even joint development of new producf{éskanadarani et al., 2013he majority of
Petrochemical technologies have been transferred mainly through joint venture companies
in Saudi Arabia. Joirventure companies consider and control many internal and external
aspects to assure a successful technology trafisfey.are thus an important channel for

international technology transfer

Table 45 East African countriepatent Applications

Country Name | Patent applications

2001-2010 20112015 20162021 Total
Chad 0 0 0 0
Eritrea 0 0 0 0
Ethiopia 23 25 43 91
Kenya 380 654 1318 2352
Rwanda 0 50 27 77
Tanzania 0 1 0 1
Sudan 949 785 1305 3039
Somalia 0 0 0 0
Uganda 37 24 88 149

Source:own analysispata fromWorld Development Indicator2024
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In tables4.5 also indicate that a large share of patent applications are taken out byjust f
countries with around 986 of all patent applications takenit by our dur countries in all
sectors The Sudanis again the most important innovator asasured by patent
applications TheKenyais also a strong innovator all sectos. For Uganda and Ethiopia,

however all sector is the one where they patent unedhatensively.

Table 46 Channels of Inward Technology Transfer

Form Variables Number of respondents
Category SA |A(4) IN(3)|DA |SD Total | Mean
) 2 @)
Licensing Fre. 35 31 3 5 6 80 4.05
Per. 43.75| 38.75(3.75 | 6.25 | 7.5 | 100
Market | Joint Fre. 19 39 4 12 5 80 |3.675
mediated Venture Per. 23.75| 48.75| 5 18.75] 6.25 100
channels Patent Right | Fre. 12 26 12 24 6 80 3.175
Per. 15 32.50| 15 30 7.5 100
Direct Fre. 13 36 17 7 7 80 3.5125
Purchase of | Per. 16.25| 45 21.25(/8.25 | 8.25 | 100
Naked
Technoloav
Imitation Fre. 16 25 12 25 2 80 3.35
Per. 20 31.25| 15 31.25/2.50 | 100
Departure of | Fre. 24 37 7 9 3 80 3.875
Nor Data in Fre. 21 |37 |13 |5 4 80 |[3.825
market | patent Per. 26.25| 46.25| 16.25/6.25 |5 100
mediatedan:-_.:
Temporary | Fre. 14 22 14 21 9 80 3.1375
channels| | vation | Per. | 17.50| 27.5 | 17.50| 26.25 11.25 100
Grand| 3.575

Source: Own survey, 2024

Note: 80 respondents representing ETAEA= Strongly Agree; A-Agree; N=Neutral,
DS=Disagree; SD= strongly disagree.

The first objective of this study was sought to evaluate international technology transfer
channelsBased on this, Table 4.6 above shows that the majority of respondents strongly

agreedandagreed wih the technology transfer channel's licensing mechanism.
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Regarding to the channel of inward technology transfer mean value 4.05, 3.875, 3.825,
3.675, of respondents were high perception that licensing, departure of employees, data in

patent applicationgoint venturerespectively

The data analysis shows that most respondents feel that licensing gives them opportunities
to consolidated inward technology transfer. Also they felt thatJtiet Venturemore
important mechanism for inward technology transférey perceived that thaeparture of

employees and direct purchase of nakedivated them to inward technology transfer.

On the other hand, the majority of the participants had low perception of the impact of
channels/mechanism on their technology ¢fan For example, they had low perception

thatpatent right, imitationglirect purchase of nakeechnologyandtemporary migration.

4.3 Comparing technology transfer channeland Competitiveness

The above discussion of technology transfer mechanism undesdbervariation among
countries in the importance of different channels of inward technology tradefet.
Venture, mechanism that is more important channel for inward technology transfer. In
addition,Licensing appears to have been an important chémnechnology transfer and
Capital goods imports on occasion have complemented technology transfer through

licensing.

Despite the significance of direct purchase and departure of employees as a channel for the
transfer of advanced technologies, its intance within the development Bthiopianair
force differs significantly.
Though the relative importance for any single economy of these channels of inward
technology transfer appears to change over time, the contrasts suggest that the channel of
technol@y transfer alone is far from sufficient to explain its dynamic effects on the host
economy.A number of enabling conditions must also be met, some of which depend on
the institutions connected to an economy's national innovation system, such as national
economic policy instruments.
It appears from the previous discussion of some technology transfer mechanisms that no
single method is appropriate for all situations. Methods vary depending on the nature of the
technology and the specific circumstances pigin each case. The effectiveness of the
different approaches differs in terms of the ability of the technology recipient to learn and
to acquire increased technological knbaw. It is generally the combination of the desire
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of the transferor to supptgchnology and knosow in a particular form and the ability of
the receiver to acquire it in that form, which determines the mechanism of transfer in a

particular case

In the study of(Innovation, 2019Dverthe past decad&,t h i d\pSiamddnsernational
Competitivenestas been a global race towards the expansion of the national ienova
capacity by supporting stamp activities in the area of technological ademment.The
number ofhewly establishetechnology startips have increased at an average growth rate
of 15% from 2010 to 2018, reaching about 18,000 globally. In a panmadleément, the
amount of corresponding funding has grown aaanual rate of 21% in the same period
and reached USD 190 billion. It is remarkable that they have been able to create 17 million
jobs solely in 2018, and nearly 2.8% of world GDP can be attiibto the valuadded

activities conducted by technology stapg companies.

In the discussiorabove, we cannot say that this one is better singlenamesm of
technology transfelAs a result, using many routes for technology transfer simultaneously
boods competitiveness.

One can generally identify that joint ventures and licensing agreements are the most

important channels of technology transfer to ETAF.
4.4 The contribution of national innovation systemon inward technology transfer

The Ethiopian ecosyste of national innovation is still in an infantile stage of its
development and therefore reveals a number of weaknesses. So far, the role and
responsibilities of main actors are relatively wadifined, but the coordination mechanism

is not fully establisbd yet. Also, UNCTAD (2015; 80) pointed out that the Ethiopian S&T
policy fihas evolved in a fragmented manner
goal of successful industrial transformation. However, the establishment of the Ministry of
Innovaton and Technology as of 2019 can be regarded as a meaningful start of a more
coordinated policy development and implementation. The MInT attempts to set a common
goal accepted by all stakeholders of theibhallnnovationSystem which is an essential
element in the success of policidscording to(Innovation, 2019)he assessment of the
current innovation ecosystem in Ethiopia demonstrates; the interaction and linkages among

the ecosystem actoase relatively weak. At last, if most respondent responded to lift side,
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just the factor is important NIS for inward technology transfer othenthgefactor is not

important NIS for inward technology transfer

Regarding this issue result obtained from survey were presented in the followingtable 4.
Four, Likert scale was used to gather data, that is importance of national innovation system
for inward technology transfer expressed as Not relevant (experienckd).ow-2,
Medium-3, & High- importance4. Then the two lift side (not experienced and low
importance) and right side scales (medium and high degree of importance) are summed
together to indiate whether the contribution of national innovation system are important

or not for inward technology transfer.
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Table 46 The contribution of national innovation system on inward technology transfer

No Variables Number of respondents(n=80)
4 3 2 1 Total | Mean
Support an Fre | 36 27 9 8 80 |2.1375
1 organization/institution, Sor 45 3375 [ 1125 1 10 100
which may perform
research and play an
important role in the
Sulpbort ‘the 'cganizatidn Fre | 26 32 11 11 80 |1.9125
within -an economy tha 513550120 [ 13.75 | 13.75 | 100
invest in R&D and in the _
application of new
technologies
Any organization program Fre | 30 21 10 19 80 |[1.775
intended to suppot
technology adoption Per | 30 26.25|12.50 | 31.25| 100
The array of laws an( Fre |17 23 20 20 80 |1.4625
regulations  that definf per|21.25[/28.75[25 |25 100
intellectual property rights.|
5 | Formulation and Fre | 21 23 12 24 80 |1.5125
implementation of Per | 2625 | 28.75 | 15 30 100
innovation policy
Grand | 1.76

Source: Own survey, 202bte: 80 respondents representing ETAF
NE- (Not Experienced, L - (Low)-2, M - (Medium)- 3, H - (High)-4

As shown above on the tabler4the grand mean value for contribution of NIS is 1.76

implies t hat ités

an

i mportant rol e t

o

nwar d

organization/institution, which may perfomasearch, play an important role in the training

of engineers and technicians 2.1375, amplport the organization within anaomy that

invest in R&D and in the application of new technologie9125 are important

contribution of National Innovation System to inward technological transfer. Afsp,
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organization programs intended to support technology adoftidn5 are imporant

contribution of MitionallnnovationSystemto inward technological transfer.

On the other handthe array of laws and regulatioris4625 and Formulation and
implementation of innovation polic$.5125 is less contributioof National Innovation
Systemto inward technological transfer.

Formulation and implementation o
innovation policy

The array of laws and regulations th
define intellectual property rights.

Any organization programs intended
support technology adoption

Support the organization within an
economy that invest in R&D and in th
application of new technologies

J

Support an organization/institution, whic

may perform research and play an

important role in the training of enginee
and Technicians

J

o

10 20 30 40 50
% responses

ENE (1) mL(2) =M (3) mH (4)

Figure 41 contribution of NIS to technology transfer
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SUMMARY OF FINDINGS, CONCLUSION AND
RECOMMENDATIONS

5.1. Summary of findings

The main objective dthis study was to find out which chasia or mechanism of inward
technology transfewas appropriate for ETAEhat located in east Shoa, Bishofithe
squadrons, Research and Development directorate and depot maintert8h&E lofcated
aroundeast Shoa, Bishoftwere included in the study.icensing, joint venture, patent
right, direct purchase of naked, imitation, departure of employees, data in patent
applications, temporary migration are considereidensing and joint venture shows

suitable channels of inward technology transfer in ETAF.

The findings shows thakicensing, joint venture, departure of emplogedata in patent
applicationshad highly perceivedand patent right, direct purchase of naked, imitation,
temporary migratiomow perceivedf technology transfer.

In addition to thisthe study tried to assess tt@ntribution of national innovation system
to inward technology transfer in ETAEwas finally found that theontribution of national
innovation system to inward technology transfer in ETAF is weak and the interaction

between NationallnnovationSystemand ETAF is also found weak.

Though the government attempts to strengthen domestic companies to absorb and
assimilate new technologies through different channels of technology transfer, its
performance so far has been viw. This could be due to different reasons, such as the
poor controlling system of the government organizations, the weak relationship between
companies, the weak implementation of innovation policy, and geopolitics of horn of
Africa.

5.2. Conclusion

It canbe concluded that, technology transfer channels, one may not find a direct answer to
the question of which mechanism of inward technology transfer is more appropriate for the

successful acquisition of foreign technology.

The choice of an appropriate methtor inward technology transfer depends on some

important factors. They include the stage of development and absorptive capacity of the
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recipient country, the nature of technology being transferred, and the motivation and

strategy of the supplier of teablogy.

Therefore, the most appropriate channel of technology transfer would be the one in which
the recipient can effectively acquire the complete package of technology. These include
joint ventures (share ownership and control), licensing agreementswtiership and
management responsibility with the host country, but with the supervision of the licensor),
franchise contracts (sale of the use of the brand name and technical and managerial
support), management contracts (supply of management persageteketowith technical

and managerial training for the local personnel. One can generally identify that joint
ventures and licensing agreements are the most important channels of technology transfer
to ETAF.

Support an organization/institution, which mayfpem research, play an important role in
the training of engineers and technicians 2.1375, and support the organization within an
economy that invest in R&D and in the application of new technolobi@$25 are

important, contribution of National Innovati System to inward technological transfer.

The importance of a national innovation system in mediating the inward transfer of
technology from international sources underscores the interaction between national
institutions and international trade and tedogy flows The study's findings show

national innovation system, positively affects inward technology transfers and

competitiveness.

5.3. Recommendations

Regarding the channels of inward technology trandigg to the influence of global
geopolitics, itis difficult to legally enabletransfer technology, so it is important to
strengthen and implemenmitation (copying and reverse engineeringhd motivate

innovators.

The Ethiopian government to improve its national innovation system (NIS) by accurately
defining therole of the government. Afterideptha nal ysi s of Et hi opi ao s
with economic devel opment and related polic

national innovation system
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The interaction and linkages among the main actiS are relatively weak. So that the

government to improve the interactiontb& main actors afational innovation system

Finally, the study recommended th@ahe Ethiopian government to improve its national
innovation system (NIS) by accurately ddéfip the role of the governemt andthe

interaction and linkages among the main actors NIS
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Appendix

Questionnaires and interview guide

Adama Science and Technology University
School of graduate studies

Masters of Technology and Innovation Management (TIM) program

I.  Questionnaire
To be filled by Ethiopian Air force.

My name is Tsegaye Amjna, a post graduate student in Adama Science and Technology
University (ASTU), MSC in Technology and Innovation Management. This questionnaire

is part of my thesis and i s ai mednwiwdr acac
technology transfer andcompetitiveness: the role of national innovation systems with

a Speci al Focus t o Ddarparticipants af fhis Questiohmaire, d&sor c e
someone currently involved in this thesis, | would greatly appreciate a few minutes of your

time to respod to the questionnaire. All information provided by you will be treated as

strictly confidential. The questionnaire will only take 30 minutes to complete. Please fill it
carefully and be a part of the solution of the problems regarding technology tiarkfer

country. Your participation is very much appreciated and will allow us to focus on critical

issues related to inward technology transfer and competitiveness of Ethiopian Air force.

Please tick@) or provide your own answers where applicable.

Thank you in advance for your indispensable cooperation to spare invaluable time and

energy to complete these questionnaires.
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Demographic background

1. Gender: 1. Male

2. Your education level: Diplom
above

3. Current position:
Commandant/Manageriz

4. Total experience in the position:

2. Fema
Bachelogde €

Supervisor /crew cl

Ma s t

Techr n

More than 10 years -Blyears A years less than 1 yea
Institution/organization profile:
1. I nstitution/ organization nameééééééeéeéeeeée
2. Year of establishment ééééeééeéé.
3. Main product typeséééécéeééecéeéeceééeeéeecéeé

Which are the best appropriate mechanism (channels) of ¢dnology transfer,in

your institution

Form Questions Strongly | Agree | Neutral | Disagree| Strongly
agree (5) (4) | (3) (2) disagree
)
Licensing
Market Joint Venture
mediated
channels |Patent Right
Direct Purchase ¢
Naked Technology
Imitation
Departure of
Employees
Norr Data in Patent
market Aaall_ln aten
mediated | APPlcations
channels | Temporary Migration
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Do you think there are other methods of technology transfer in your institution?

No

If your answer is yes, please mention

What is the contribution of national innovation systemon inward technology

,,,,,,,,

transfer, specially for ar force

Please put a check Mar&)(in the box

No Likert scale items 0

1 | Support an organization/institution, which may perform rese
and play an important role in the training of engineers
Technicians

2 | Support the organization withen economy that invest in R&
and in the application of new technologies

3 | Any organization programs intended to support techno
adoption

4 | The array of laws and regulations that define intellectual proj
rights.

5 | Formulation and ipplementation of innovation policy

es

KEY: 3 = High 2 = Medium 1= Low 0 = Not experienced (Not existed so far the services)
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ii. Interview

My name is Tsegaye Adugna. Thank you for giving me your time. This interview aims at
searchinglnward technology transfer and competitiveness: The role of national
innovation system with a special case of Ethiopian Air force.e. my post graduate
thesis. The purpose of this interview is to add the government points of views regarding the
problems related with theward technology transfer and competitiveness to the research.

All information provided by you will be treated as strictly confidential.

s 7

Name of the government organization: éééeé

,,,,,,,,,,,,,

1

2. position of the respondent: éééeeééeeééeeccéeé
3. Thekeymissionsdf he or gani zati onéééééééceeeéeceé.

4. Is there an independent office which works at controlling and creating suitable

environment for technology transfer?..........cccccoviiiiiiiiiiiinnnnee.

5. If yes, at what level? ..o, Directorate level/ team level/ or
[0]1 g 1=1
6. What key purposes does it have? ééeeéeéeééé

7. What are the main methods your organization uses to create technology transfer
linkages between manufacturingcompae s ? ééééééeééeéeééé

8. How do you measure if technology is transferred or not? Is there any controlling
system? ééééééééééeéeéeécécécéecéecece.

9. What is the extent of the progress of technology transfer reported each year?
céeéeéeéeéeéeéeecéeeceéeéeéeéeéeéecée

10.1s thee any capacity building programs given to recipients (local firms) to be able to
absorb technology? I f yes mentionéééé

11.Are there any governmental and private stakeholders working withoyganization?
|l f yes, mention them? éééééeééeéeéeé.

12.1s your relabnship strong enough to meet your plans?.................

13.What are the problems related wittward technology transfer
cééeéeéeéeéecéeéecéeée.

14.Do you think the government policies and strategiega sui t abl e t o motii

15.1s the structure of nation@ahnovation system and development departments at each
government sector organizations compati bl

16 What are the main channels of technol ogy
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17.What should be done by the government to face the problems?

,,,,,,,,,,

eeeeeeeeee.

18.How competitive is the Ethiopian Air Force in East Africa?

Thank you again for your cooperation to complete this interview.
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