Portland State University

PDXScholar

Engineering and Technology Management

Faculty Publications and Presentations Engineering and Technology Management

2019

A Preliminary Strategic Framework for Enhancing the
Sustainability of International Technology Transfer:
The Case of Libya

Rafaa Ibrahim Khalifa
Portland State University, rafaa.khalifa@gmail.com

Maoloud Dabab
Portland State University

Husam Barham
Portland State University

Follow this and additional works at: https://pdxscholar.library.pdx.edu/etm_fac

6‘ Part of the Mining Engineering Commons, and the Operations Research, Systems Engineering and
Industrial Engineering Commons

Let us know how access to this document benefits you.

Citation Details

R. Khalifa, M. Dabab and H. Barham, "A Preliminary Strategic Framework for Enhancing the Sustainability
of International Technology Transfer: The Case of Libya," 2019 Portland International Conference on
Management of Engineering and Technology (PICMET), Portland, OR, USA, 2019, pp. 1-9.

This Article is brought to you for free and open access. It has been accepted for inclusion in Engineering and
Technology Management Faculty Publications and Presentations by an authorized administrator of PDXScholar.
Please contact us if we can make this document more accessible: pdxscholar@pdx.edu.


https://pdxscholar.library.pdx.edu/
https://pdxscholar.library.pdx.edu/etm_fac
https://pdxscholar.library.pdx.edu/etm_fac
https://pdxscholar.library.pdx.edu/etm
https://pdxscholar.library.pdx.edu/etm_fac?utm_source=pdxscholar.library.pdx.edu%2Fetm_fac%2F208&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1090?utm_source=pdxscholar.library.pdx.edu%2Fetm_fac%2F208&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=pdxscholar.library.pdx.edu%2Fetm_fac%2F208&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=pdxscholar.library.pdx.edu%2Fetm_fac%2F208&utm_medium=PDF&utm_campaign=PDFCoverPages
http://library.pdx.edu/services/pdxscholar-services/pdxscholar-feedback/?ref=https://pdxscholar.library.pdx.edu/etm_fac/208
mailto:pdxscholar@pdx.edu

2019 Proceedings of PICMET '19: Technology Management in the World of Intelligent Systems

A Preliminary Strategic Framework for Enhancing the

Sustainability of International Technology Transfer:
The Case of Libya

Rafaa Khalifa, Maoloud Dabab, Husam Barham
Dept. of Engineering and Technology Management, Portland State University, Portland, OR - USA

Abstract—International Technology Transfer (ITT) has
played a crucial role not only in the industrial growth of
developing countries but also in enhancing the competitiveness of
their enterprises in the global market. Libya is a North African
country that is currently shifting from a strictly
petroleum/mineral based economy to a broad-based economy
competing with distinct advantages through selecting, planning,
and adopting the right technology for the domestic market. This
significant transition requires strategic access to global
technology transfer. In this paper, a preliminary strategic
framework is designed to enhance the sustainability of the ITT
process from international donators to the Country of Libya. The
research provides a systematic technology transfer process
between the donor and recipient, which focuses on ITT
challenges in term of barriers and planning. Two principle
research questions are proposed to cover these challenges and
help to develop a unique strategic framework: What are the most
significant barriers for an international technology transfer
between developed and developing countries? Moreover, how
should the Country of Libya plan strategically to overcome those
barriers and achieve sustainable technology receiving and
adoption? In this paper, an in-depth literature investigation is
used to answer both questions, leading to the development of a
sustainable strategic framework that can help improve the ITT
process from international donators to the Country of Libya.
Additionally, the research highlights recommendations that can
help to improve the quality of the technology transfer process
itself in an international context.

1. INTRODUCTION

International technology transfer (ITT) is a broad set of
processes that focus on what needs to be done to transfer
technology across international borders. The transferor and
transferee can be government, nongovernmental organizations
(NGO’s), private sectors, or research institutions [1]. The ITT
could happen in different ways; it can be between government
labs to private sectors firms or between private sector firms of
different countries [1]. Also, the transfer could happen through
academic, government and industry collaborations [2]. There
are two types of ITT, vertical and horizontal. Vertical
technology transfer refers to the transfer of technology from
basic research to development and production respectively.
While the horizontal technology transfer refers to the
movement and application of technology from one place or
context to another [3]. There are several reasons why some
countries or companies need to transfer its technology to other
parties; such as the lack of manufacturing capacity or lack of

resources to launch product commercially. Moreover, the lack
of marketing distribution and distribution capability are among
the most important reasons for transferring technology to
others [4].

The transferor and transferee should be fully aware of their
capabilities and requirements before launching technology
transfer. Technological evaluation, requirements, capacities
recognition, and selection of technology methods are very
important issues to be considered as part of the ITT process
[1]. Figure 1 shows a basic TT network and the relationship
between each player in the technology transfer process [4]. A
successful transfer can only occur if the recipient is sufficiently
capable of maintaining the introduced production system.
Without this capability, it is difficult to improve or revise
technology [4]. Clear information including the agreed cost can
help to smooth the transfer of the technology between the
transferee and transferor [5]. The technology transfer will most
likely be successful if the transferring process was well-
understood and its performance predicted accurately [1]. A
successful technology transfer generally needs facilitators,
funders, or both [6]. Challenges that might affect the success of
technology transfer varies considerably. In order to get the
sustainability of the technology transfer, the technology needs
to be adapted to the context at the recipient site [7].

Technology transferred from developed countries can help
developing countries to bridge the technology gap and alleviate
their economic difficulties [8]. Moreover, several criteria are
considered in assessing the results of technology transfers.
Research indicates that cost, sustainability, and contribution of
the technology transfer, have considerable influence to
improve enterprises and the country’s economy [9]. However,
technology transfer costs, infrastructure, and policies are
considered as significant challenges facing developing
countries [10]. Libya is one of the developing countries that
have the potential to become an international hub between
Africa and Europe. ITT in Libya has not been explored to a
great extent yet [11]. Currently, the use of technology in Libya
is not reaching its maximum potentials due to the lack of a
strategic approach that helps to transfer and adopt the right
technology.

Therefore, the main objectives of this research are to
explore the previous literature and lessons learned that
described the ITT challenges, models, and process in the
world. Then, leverage the findings to suggest a preliminary
strategic framework that Libya can use as guidance to enhance
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Fig. 1. Basic Technology Transfer Network, adapted from [61]

the sustainability of the ITT process from international donator
to Libya domestic market.

II.  LITERATURE REVIEW

Following is a review of literature about technology
transfer, why it is important, what are the barriers facing
technology transfer, and what are the main models available
regarding international technology transfer.

A. Technology Transfer Definitions

Research defines the term “Technology Transfer” from
different viewpoints. TT can be defined as the process of
movement of technology from one entity to another [12]. The
movement may involve physical assets, technical knowledge,
or know-how [13]. Technology transfer refers to concerted
projects that allow the recipient to access or adopt
comprehensive technological capabilities of the transferor. TT
is considered as an area of interest for several disciplines,
including economy, business, and technology, among others
[14]. The main focus of TT is to improve the competitive
advantage of firms through the enhancement of customer value
from both business and technology perspectives [15].
Furthermore, ITT is the diffusion of technology from the
original location of its creation to other markets globally. This
diffusion may take place through market transactions, with
transferor who sells a product, process or knowledge to another
[16].

Moreover, ITT can be separated within the full range of
international technology flow in three main categories.

The first category is related to manufacturing technique and
know-how accompanied by technical assistance and marked by
the user firm. The ssecond category is related to the flow of
products presenting technology, which can help in producing
other products. The last category is related to the flow of
services involving some degree of technology supporting with
consulting engineering [17].

B.  Importance and Reasoning for International Technology
Transfer

International technology transfer may result in significant
growth in the productivity of the existing labors, national
resources, and organizations structure by increasing the
capabilities of outputs [18]. Also, ITT helps to maintain the
value or flow of the input with any change. The main reason
for ITT is not just to develop or increase the productivity of the
beneficiary only. But also, to catch up and implement the right
technology. If the main purpose of ITT is not achieved, the
sustainability of the TT might be failed. Technology transfer is
not only benefiting the developing countries but also helps
developed countries to expand and protect their markets. If
technology is successfully transferred, both developing and
developed countries will achieve supportive benefits [19].
Technology transfer can be important to enhance the economic
development of developing countries by improving their firms’
competitiveness globally. Also, technology transfer may
increase the availability of managerial knowledge that helps
countries to achieve or maintain its market share in the global
market. Expanding the living standard of people is also
considered as a result of technology transfer in some
developing countries.



C. Technology Transfer Barriers

Previous studies have found barriers related to ITT process.
In many developing countries, governments build their national
technological base by ITT projects [20][21]. To adopt new
technology effectively, recipients need to cultivate local
technological capability [21]. Three kinds of technological
capabilities: production, investment, and innovation were
addressed in literature as hard to be achievable in most
developing countries [22]. Some significant ITT barriers that
simulate the relationship between technological complexity
and organizational modes were investigated by literature [23].
For example, in the mid-80s Mytelka had established a
statistically significant negative correlation between the
complexity of the technology and foreign ownership of Latin
American firms [23]. Recently, the achievement of
technological progress has become more complex and
uncertain, and new technologies need to pass certain tests and
procedures [24] [25]. Knowledge and expertise are essentially
required for adopting new technologies. For example, the
complexity of production technologies, knowledge, and
technical know-how have become important barriers in ITT
projects. To get ITT benefits, firms and organizations most
likely push to delay highly advanced technologies until they
obtain sufficient technical know-how at implementation and
operations stages to both implement and operate it successfully
[26].

Some aspects of technology such as knowledge and skills
are intangible [27]. These aspects might be much more critical
than the physical aspects of transferring the required
technologies successfully. Successful ITT projects showed the
importance of awareness and training as part of technology
transfer to mitigate ITT barriers. For example, in Japan, during
the industrialization era, the country provided high capabilities
for learning new technologies. An example is when experts
from universities and businesses contributed to facilitating the
transfer of the marine steam turbine generator. They developed
efficient coal-fired thermal power plants by increasing the
temperature of its steam engines [28]. In contrast, in the late
19th century in Indonesia, farmers failed to transfer agricultural
machines for farm mechanization because of the lack of
education and training, along political, and other compatibility
issues [29].

Therefore, Barriers identification and analysis are
considered significant tasks during ITT activities. All ITT
activities are performed by a joint workgroup from transferor
and transferee. The workgroup is guided by certain
specifications and requirements. Most of the time, the
technology recipient hires a consultant or facilitator who has
experience and knowledge of the national requirements to
facilitate the TT process. The transferor has less contribution in
identifying the TT barriers. Moreover, Wie [30] highlighted the
need to close the gap between developed and developing
countries in the area of ITT. He also lists four significant
issues, knowledge, training, skills, and infrastructure that need
to be considered during TT activities.

D. Technology Transfer Planning

Since technology transfer is increasingly becoming
important for developing countries, technology transfer

planning has been playing a significant role to ensure a
successful technology transfer. The importance of achieving a
greater collaboration between the developed and developing
countries has been recognized in the recent past. Also, the
strategic planning of ITT has been emphasized in many
countries as an essential element for proper technology
transfer. ITT planning is a process that describes items and
contents of technology including all detailed procedures within
pre-agreement between transferor and transferee [1]. Poor
planning including internal forces can contribute to the failures
of ITT for the technology beneficiaries [4].

Goals and Objectives of TT are required for successful
cooperation between the transferor and transferee [31]. The
national and global goals of technology needs must be
considered in short and long strategic planning [32]. Strategic
planning demonstrates not only where an organization is going
or what actions are needed, but it also monitors organization
performance against strategic goals [33]. The technology
strategy should be considered in the long-term vision of
developing countries. The integration between business goals
and the technology objectives lead to sustainable technology
transfer between the transferor and transferee [34]. Chen et al.
(2009) refers to the effectiveness of different planning modes
and ideas that have been explored and proposed regarding the
development of a technology plan. The same authors proposed
a connection between two planning modes combined with
scenarios. In their proposal, they linked the technology choices
to an organization’s overall mission through alignment with
goals and strategies [35].

E. International Technology Transfer Models

Reviewing the literature about TT models revealed that
during the past three decades, several technology transfer
models were introduced by TT project’ managers, consultants,
and researchers. TT models were proposed as a result of the
difficulties and complexities of transferring the technology
from firm to firm or from country to country. The main
objective of these models was to facilitate effective technology
planning and its implementations in different fields. TT models
can be qualitative or quantitative. Qualitative models often
have objectives and factors that are related to managing TT
issues and its success. While quantitative models are aimed at
quantifying parameters of significance in technology
management and analyzing them in relation to the transferring
mission and goals [36].  Previous studies have used
quantitative approaches, mostly through survey instruments
and Data analysis [37].

Therefore, this paper investigates some qualitative models
that might help to achieve the study objective from the
planning perspective. In 1971, Samuel Bar-Zakay [38]
developed a comprehensive technology transfer model based
on the project management approach. The model called “The
Bar-Zakey Model” and it divided the TT process into four
stages, search, adaption, implementation, and maintenance.
The model describes the responsibilities of each transferor and
transferee in a parallel pattern. Jagoda [36] argued that the Bar-
Zakay model was just useful in the era between the 1960s and
1970s. He emphasized that the owner of the technology was
mainly the passive recipient. The beneficiary was entirely



dependent on aid programs for the purchase of technology.
Also, the government was involved in the technology process
such as determining the rate, direction, and scope of
technology flows.

In 1976, Behrman and Wallender [39] presented another
model with seven stages as part of the ITT process which was
more relevant to the corporations globally. The model includes
the planning, business case, and assessment of resources. It
describes the steps of information and the decisions that help to
understand the targeted technologies. Adopting the product
process, improving the local skills, and providing external
support reflect the model strength. However, the model shows
a disadvantage within the first three stages; the transferee has
less involvement in the technology transfer process.

In 1981, Dahlman and Westphal [40] introduced their
model based on their experience in Korea. They presented a
nine-stage process model. The model focuses on the
importance of training and developing troubleshooting skills.
Despite the fact that the model was designed to improve the
Behrman and Wallender model’s gap in the engineering skills
and negotiation, however, the model did not improve this
feature practically in many developing countries.

In 1987, Schlie, Radnor, and Wad [41] proposed a simple
model including seven elements that can influence the
planning, implementation, and sustain the TT projects. The
first and second elements describe the relationship between the
transferor and transferee in term of the TT process. The third
and fourth elements explain the type of technology that is
being transferred and the mechanism of transferring. The fifth
and sixth elements refer to the transferor and transferee
environment. The last element explains the conditions and
requirements of the transaction process between the transferor
and transferee including exchange rates, investment climates,
trade negations, the balance of trade, relative technological
levels, and the status of intellectual property protection. This
model is useful for the business setting, and the transferee does
not have clear responding guidelines for TT project.

In 1990, Chantramonklasri [42] innovated a unique model
that improve the Dahlman and Westphal model. The
Chantramonklasri model proposed five phases starting with
pre-investment and feasibility study phase. Developing an
engineering design and specifications are considering as a
second phase. The third and fourth phases focus on the
installation, testing, and workforce selection. The last phase
includes the final production. The model did not solve the gap
in Dahlman and Westphal model completely. Other models
were developed based on the rapidly industrializing countries,
integrating the project management in TT processes and the
unexpected barriers of the TT locally or internationally. For
example, [43] referred to the importance of managing the TT
barriers to achieve an effective technology transfer. They
emphasized that the transferor and transferee should look for a
win-win situation during the technology transfer process.

In 2005, Jagoda and Ramanathan were the first to describe
the TT as part of a planning approach [44]. They divided the
TT process into multifunctional activities which called the
stages. Following each stage, there is a checkpoint or gate at

which critical questions are asked, to validate the stage
immediately before moving to the next stage.

Recently, in 2015, Nirmal, Bhar, and Pandurangan present
and discuss the history of TT models that are developed during
the period from 1960 to 2013 [45]. They emphasize that the
limitations of the existing models have proved the need for the
development of a comprehensive model which consider the TT
purpose and its challenges [45].

III. RESEARCH METHODOLOGY

In order to develop a strategic framework for sustainable
technology transfer in Libya, the authors first conducted
extensive literature review to identify the theoretical aspects of
research that have been done in the area of International
Technology Transfer (ITT), with focus on the key concepts,
challenges, models, and lessons learned about ITT from
developed countries to developing countries.

Then, the current TT situation in Libya, the focus of the
case study, was investigated. The case of Libya represents an
example that demonstrates the relationship between the donor
and recipient in term of the ITT process. .

Finally, the authors used literature review findings, the
analysis of the current situation in Libya, and their knowledge
of the region to develop a unique strategic framework of ITT
that can be used by Libya to enhance the sustainability of
technology transfer in that country.

Moreover, the literature on Libya’s level of technology
transfer is still rare and generalized. To get the required
information regarding TT in Libya, the authors depended on
historical literature that was published by or can be found in
some Libyan research, service, and industrial organizations.
The experience of the authors in the region and the field of
technology management was used to identify and validate the
valuable data for the proposed framework.

IV. CASE STUDY

A.  Overview of Technology Level in Libya

In 2018, the population of Libya had reached 6,470,956
people, lives within an area of 1,777,060 sq. km. [46]. Libya
has significant natural resources including oil, gas, and
minerals [47]. However, Libya is considered one of the less-
successful developing countries. The country has a weak
innovation system and lack of new technologies adoption in
most sectors comparing with other neighboring countries.
Less-successful developing countries have critical systematic
problems that require significant efforts to be solved [48]. In
the last decade, there were humble to moderate efforts to adopt
recent advances in technology in government and semi-
government sectors like oil and gas, telecommunication, and
banking [49].

Moreover, the Libyan public sectors’ readiness for adopting
technology involves many aspects such as the type of
organizations and its leadership. In addition, technology
adoption influences and is influenced in Libya by social,
culture, decision making, strategy, and risk-taking factors. For



instance, information and communication technology advances
in the last decade are becoming more accepted by Libyans. By
December 2017, Libya had 3,800,000 users of the internet and
other technologies, and they present 58.7% of the population.
In the same year, 3,500,000 people were identified as
Facebook users, which is about 54.1% penetration rate [46].
Recently, the government realizes that it is time to encourage
and support all public and private sectors to adopt recent
advances in technology. However, there is still a lack of
adequate technology infrastructure in the country. So, the
government needs to invest in technology infrastructure and
innovations [50]. Although Libya suffers from poor technology
infrastructure, the country possesses many positive
characteristics for implementing the right technology in
different sectors [49]. The government is keenly aware that
rebuilding and maintain technology infrastructure is necessary
for the country to attract foreign investment. The true benefit of
foreign technologies acquisition is to adopt the last updated
technology. In early of 2012, Libya government started a
successional plan for organizations’ future leaders. The plan
aims to fund Libya’s brightest students through the Ministry of
Higher Education and Scientific Research to study overseas.
The Ministry invests in Libyan students at some international
best universities, where students will have the chance to learn
about new technologies and its applications. Students then
apply what they have learned once they completed their study
and returned. Libya Vision 2020 requires a society that is
innovative and forward-looking. The vision emphasizes the
importance of adopting new technologies that are catalysts for
social progress and the basis for a prosperous economy [50].

B. Technology Transfer History

In the past, the Libyan government was not keen to be
involved in adopting new technologies in its organizations due
to the lack of educational system and a culture of avoiding
anything new and uncertain [49]. Nowadays, some public and
private sectors have started to seen organizations adopting new
technologies. Academia and research centers have introduced
some initiatives and programs to help Libyan public and
private sectors to build up technology knowledge. This is a
positive sign of realizing the importance of adopting new
technologies in the country, which is furthered advanced by
cooperating with international technology donors. While Libya
has made significant improvements in educational access and
equity [50], the country is still facing a poor quality
infrastructure and a lack of strategic approach or model that
help to gain the right technologies. In 2007 Libya allocated
$13.4B for technological development in many sectors; this
amount was representing 60% of the total annual budget [51].
The decision was taken with a lack of a strategic framework or
plan for the IT process and its implementation which resulted
in poor results.

Finally, culture and skills are among the critical issues that
might face technology transfer and adoption in Libya. The
issue of culture in the ITT process has been discussed by [52]
and presented its impact on the recipient. The issue of culture
should be identified in the case of ITT activities. Otherwise, the
transferring process might fail [53]. Furthermore, local skilled
workers are critical to developing any country, and without

them, governments and their local firms would be depending
on international resources, which is not sustainable [54].

Mohamed et al. highlighted these issues in their study of
the importance of key factors and sub-factors affecting the ITT
process in Libya [53]. They discussed the importance and the
relationship between those factors to determine government
role, culture and transfer mode in the overall ITT management
in the Libyan oil and gas industry. The lack of infrastructure,
national crisis, and unstable power have had a devastating
effect on technology sustainability in Libya [55]. Therefore,
inadequate information, missing feedback, lack of awareness
and training needs to be addressed in any proposed framework
for sustaining the technology transfer in Libya.

C. ITT Models Development Specific of the ICT and
Petroleum Industry in Libya

The use of recent advances in high tech in Libya is minimal
[55]. However, in the last decade, ICT and petroleum
industries have played a remarkable effort in transferring and
adopting new technologies as a way for sustainable
development. Following is a review of previous ITT research
specific to Libya.

Hassan et al. (2016) developed an ITT model for the ICT
industry in Libya. The model aims to describe the TT process
to transfer advanced international ICT technology to
companies and ICT-based SME projects in Libya [56]. Figure.
2 demonstrates the model elements that influence the
effectiveness of the ITT process and its outcomes. Five
elements are adapted from the literature review and interrelated
to present a successful implementation of the TT process.
However, the proposed model demonstrates a general
framework, and the study findings were depended on literature
and provided trends and opinions which are drawn from one
case study. The model presents a systematic ITT process but
did not provide enough focus on the sustainability of ITT.

Another ITT study related to Libya was done by Mohamed
et al. (2012). This study presented a conceptual model for the
ITT process in Libya. The model was developed to enhance the
ITT for the petroleum industry in the fields of management,
planning, engineering, operating and manufacturing. Adopting
technologies can be seen clearly in the petroleum sector due to
the requirements of high-tech in exploration, drilling, and
production of oil and gas. [53]. The study investigated key
elements that were arranged into a conceptual model to show
its theoretical relationships and to demonstrate the ITT process.
As illustrated in Figure. 3, the model shows the interface
between TT support, TT infrastructure, TT environment, and
the receiving company’s learning capability to achieve TT
performance as an outcome. However, this conceptual model is
more focused on the petroleum sector. Other sectors like the
public sector do not fit properly in this model, as they depend
on other local resources and national plans. Also, the model is
focused on the transferee and authors have neglected the
transferor roles in the TT process as the model was designed
for the petroleum sector which operates on the basis of
partnership with foreign international companies [49].
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However, this conceptual model is more focused on the
petroleum sector. Other sectors like the public sector do not fit
properly in this model, as they depend on other local resources
and national plans. Also, the model is focused on the transferee
and authors have neglected the transferor roles in the TT
process as the model was designed for the petroleum sector
which operates on the basis of partnership with foreign
international companies [49].

V. DISCUSSION

A.  Strategic Framework Development

It is believed that one of the significant factors for a
successful technology transfer is the development of a
framework that helps to enhance the sustainability of the ITT
process [57]. Therefore, the goal of this research is to propose a
preliminary strategic framework that can promote ITT

sustainability for the country of Libya by considering the ITT
process as multi actions and activities. To develop the model,
the authors leveraged on an extensive literature review of ITT
in general and about the current situation in Libya (please refer
to the literature review and case study sections).

Cooper (2001) introduces a unique stage-gate model which
aims to develop the product development process depending on
the strategic planning and project management knowledge
[58]. Jagoda and Ramanathan (2005) describe the model
activities which are called the stages [44]. The model is
designed to provide managers with the ability to study the
process of activities, milestones, and decision-point sequences.
The model was adopted for developing a systematic approach
for ITT planning and managing its process [59]. The model
breaks the ITT process down into stages based on project
activities and gates to describe business evaluations and
decision-making. It classifies the stages and gates into three
groups: Initiation, Planning, and Execution and Evaluation.
The model incorporates three main activities: pre-development,



development, and commercialization into one complete
sustainable and robust process. These activities are designed to
gather information and reduce uncertainty and risk during the
transferring process. The model gates mainly serve as quality-
control checkpoints [57]. In general, the model process is
designed to help to move the ITT project from one stage to the
next stage through certain communications, monitors, and
decision points [60].

B.  The Proposed Strategic Framework

In this study, the proposed framework focuses on the same
basic structure of a stage-gate approach from ITT planning,
evaluating, and managing perspectives. The framework is
considered as a qualitative model which is designed based on
the previous efforts in ITT combining both theoretical
literature and practical lessons learned. Also, the framework is
influenced by previous ITT processes that were introduced by
research for the Libyan ICT and petroleum sectors [53][56]. In
this framework, as shown in Figure 4, the ITT process is
divided into multifunctional activities and is distributed
between two main phases. Ten stages demonstrate the
responsibility of both transferor and transferee through the
implementation of phase 1 and 2, respectively.

In each phase, five of the principal activities and actions,
that are identified in this research as key ITT stages, are
required to ensure the sustainability of ITT for the case of
Libya. The goal of the first phase is studying, planning, and
preparation of ITT. At this phase, both transferor and transferee
are responsible for delivering the phase’s activities and actions
with responsibility rate of 70% and 30%, respectively. They
will study and act on: 1. Identify technology, 2. Evaluate

technology, 3. Secure technology, 4. Identify barriers, 5.

Design T tr model. The goal of the second phase is the
preparation of receiving technology, implementation, and
management. At this phase, most initiative is from transferee
end with responsibility rate of 70% while transferor will act
with responsibility rate of 30%. They should continue to act
on: 1. Technology awareness, 2. Technology training, 3.
Technology implementation, 4. Technology Sustainability, 5.
Technology management. The ITT activities and actions
assessment link all the framework elements in order to perform
a critical evaluation of the practicability of the process up to
each stage. Based on the evaluation process that is performed
by the ITT project team at each stage, the project could be
authorized to move forward to the next stage or could be put on
hold for reviewing, revising, or renegotiation. The ITT project
team includes work groups from transferor and transferee,
third-party consultant, and process coordinators. All parties of
the project team should be involved in the project activities to
ensure matching the project goal and objectives between
transferor and transferee. The continuous information flow
between the transferor and transferee leads to achieve the goal
of ITT sustainability development.

VI. CONCLUSION

The gap between developed and developing countries is
wide, especially when it comes to high tech and the use of
advanced technology in everyday life. Many developing
countries are trying to catch up. One viable way that
developing countries could use to bridge the technology gap is
technology transfer. However, technology transfer across
international borders has unique challenges related to the
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process itself and the particular situation in the recipient
country. In this paper, the authors tried to address this issue
with a focus on the case of Libya. The authors’ approach
includes investigating literature review about international
technology transfer (ITT), and the current situation in the
country of Libya, a developing country that is actively trying to
adopt recent advances in technology for the betterment of its
people.

The authors studied the technology situation in Libya in
terms of technology status, adoption challenges, and the ability
to receive technology from abroad. Based on the findings, the
authors developed a strategic framework that caters to Libya’s
need and can be used for sustainable and effective technology
transfer in that country. Furthermore, this framework can be
used as a guideline or starting point for any developing country
as it sheds light on critical issues that must be considered to
achieve sustainable technology transfer from developed to
developing countries.

VIL

This work represents an extensive literature review.
Therefore, it can be researched further by conducting
interviews with experts related to technology transfer in Libya,
as well as by conducting thorough research on previous
technology transfer projects in that country.
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