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This report is the outcome of a UN Development Account (DA) project on “Establishment of National Technology
Transfer Offices (NTTO) in Selected ESCWA member countries (Egypt, Lebanon, Morocco, Mauritania, Tunisia, and
Oman)”. The project aims to enhance national innovation system capacity through updating related legislations,
policies; and the establishment of National Technology Transfer Offices (NTTO) linked to universities and research
institutions facilitating the partnership among the research community, economic development sector, industry, and
relevant governmental actors.

Starting in July 2015, Science, Technology Development and Innovation Landscape Maps in Egypt, Lebanon,
Morocco, and Tunisia were developed. Commissioned studies identified legislative gaps and needs in the national
and institutional relevant policies with present challenges and opportunities. Additional targeted studies introduced
recommendations towards addressing the weaknesses in such policies and legislations, in addition to proposing a
road map towards effective implementation.
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Guide for Technology Transfer Offices in Sultanate of Oman

Operational Model of Technology Transfer Offices
in Academic and Research Institutions

Summary

This chapter reviews the aspects of the technology transfer (TT) in terms of its importance and operational model in
research institutions and universities. It also tackles the mechanisms and stages of the transfer of technology offices
from the stage of disclosure and evaluation, to the patent phase, commercialization and technology transfer phase. It
takes into consideration the experience gained in the management of the pioneer office in the Sultanate in the field of
innovation and entrepreneurship at Sultan Qaboos University.

In the final parts of the chapter, a review of the operational details of the Technology Transfer Office (TTO) and its
necessary infrastructure in terms of institutional, humanand financial resources is presented, so that they function
effectively. The importance of confidentiality will be highlighted in dealing with invention disclosure requests as well
as clarifying the aspects contained in the disclosure form.

Introduction

Omans technology transfer process is multifaceted. In addition to academic institutions, other institutions such as
major industrial companies, agricultural research centers, Oman Botanic Garden, Oman Animal and Plant Genetic
Resources Centerand others, have the potential to produce knowledge since they have technical specialists and
tools for knowledge production, but they need policies to protect their intellectual property (IP) and clear technology
transfer procedures.

Definition of technology transfer Technology transfer has different definitions. Most universities and research
institutions adopt the definition of the Association of University Technology Transfer Managers: «The process of
transferring scientific findings from one organization to another for the purpose of further development and
commercialization,» which is usually done through identifying new technologies, protecting technologies through
patents and copyrights, forming development and commercialization strategies such as marketing and licensing to
existing private sector companies or creating new startup companies based on the type of technology.

The technology transfer process requires passing through several stages. It consists of several elements, including
proof of concept, intellectual property protection, industrial linkages, negotiation, licensing, incubation at various
stages, technology valuation, feasibility and market assessment study of the technology, and management of
business incubators.

The technology transfer from universities or research centers to the industry aims to create new businesses and
industries, develop and grow existing businesses and thus create new jobs. This new technology might be the basis for
a new product among several products or the development of one of the existing products for a large company or may
be the foundation stone for the strategy of a small company. By signing licensing agreements, a university or research
center grants permission to use the intellectual property rights of the technology developed in its laboratories to the
private sector or to a spin-off company in return for financial returns to the university or research center. Therefore,
intellectual property rights allow the university or research center to possess the results of its research with economic
impact and to control those rights.

Technology transfer offices

Over the past years, there has been an increase in the number of TTOs in universities across the World, with variations
as to the size of the activities and the effectiveness of these offices. Some of the examples as successful international
practices in TTOs are: Stanford University, University of California, Oxford University, and Queensland University.




Technology Transfer Models

There are several technology transfer models, the most common of which is the Linear Model, which consists of
several stages: from the idea generation, technology development, , and then to the protection stage such as patents
and the search for a partnership between the university and the industrial sector through formal and informal channels
of IP rights licensing through licensing agreements for an existing companies or establishing of spinoffs. Most of the
technology transfer activities are in the process of transferring intellectual property rights to the industrial sector.

The business sector associated with technology transfers with universities is classified into several groups: TT between
the university and an existing company, or between the university and a venture capital enterprise, or may result in
the establishment of a spinoff company. At the same time, there is no standard procedure on all TT activities because
they vary depending on the type of technology and their market assessment and the extent to which the interested
licensee partner seeking the technology.

Mechanism of Technology Transfer Office

TTOs at universities are the link between academia and the outside community. They provide support to the IP
protection procedure for the new technologies and assist to find potential investors or licensees. This may require
facilitating the incubation of new startups resulted from the research findings. This require TTOs to have knowledge
and competencies by bieng able to talk the three languages: science, legal and industry in order to , perform its tasks
as a bridge for the innovations from the laboratory to the market.

The technology commercialization at universities hastwo means: TTOs (direct license which is recommended) or IP
Brokers (indirect license).

The mechanism of a TTO requires the following specialized competent and skillful staff:

TT specialists in different fields depend on the technical field of the university and the volume of the invention
disclosuresin each field, but anideal division of TT specialists in a big university include: chemistry and environment,
engineering sciences, medicine, biomedical and pharmaceutical sciences, programming and computer softwares.

IP specialist, who deals with law firms to draft and file patent applications, literary and artistic works, industrial
designs; and follows-up the stages of technical examination; and responds to the office action; and coordinates
with the technical TT specialist on the invention and the registration office; and works on managing the IP assets
of the university, either by renewing or abandon them based on progress in their commercial exploitation and
licensing opportunities.

Stages of technology transfer
The technology transfer at universities goes through three stages. At each stage, innovation may be accepted or

rejected. These stages are: the stage of disclosure and evaluation, the patent stage, and the stage of marketing and
commercial exploitation.

(T e o ...".m_» [ .
Disclogare Ravigw Imeanier

!
E

([ -

Stanup/ Spino ).—l | Liense 1o Existing
LITRS FEY




—

Stage of disclosure and evaluation
This stage consists of several steps:

- Oral disclosure of the invention and its discussion with the concerned technical staff at the TTO, and the preliminary
evaluation of the technology in terms of novelty, readiness, industrial application and economic feasibility. Also
identifythe legal rights of ownership and willingness of inventor to cooperate in according to the university IP policy.

- Submission of an official signeddisclosure request attached with the technical details of the invention supported by
drawings and illustrations, and signing the IP assignment rights of the invention to the university so that the process
of application can proceed by the TTO if approved.

- Patentability search by patent attorneys and searching the prior art, usually done by outsourcing it through companies
specialized inthe patent search after signing confidentiality agreements.

Patent stage
At this stage, the following points should be taken into account:

- In the event that the university expressed its interest in the invention, the application shall be filed by the TTO in the
National Registration Office or in WIPO as a PCT application under the Patent Cooperation Treaty and the designation
of the Sultanate as the receiving Office.

- If the invention is of commercial interest, and promising with high returns, it is preferable to deposit it as a temporary
protection request to preserve the first priority date of protection until the completion of the draft patent. This could
be done either in Oman or in other countries as a Provisional Application. It should be noted that when first filing with
foreign offices, it is not counted as Omani patne and Oman loses a balance of patent records. It is therefore necessary
to adapt the patent local laws and procedures to encourage local filing.

- There are also specific IP protection procedures related to particular categories of technology fields, such as IT
programs, new plants and micro-organisms.

Stage of marketing and commercialization

This stage can begin at the time the university expresses its desire to register the patent (Pending Patent). The
commercialization or exploitation of the invention is done through licenses that may take one of two directions:

a. Licensing for an existing company

This is done after negotiations between the university and potential licensees in cooperation with the inventor. During
the negotiations, the following shall be determined: the type of the license (exclusive or non exclusive), the duration of
the license, the royalties and the periods of payment, and whether the royalties are collected as a single payment, i.e.
the sale of the invention and transfer of ownership upon payment or periodical payments as percentage of revenues.

The result of negotiations usually depends on the value of the invention. Therefore, it is recommended to make a
market assessment and patent valuation, as well as an assessment of the strength of both sides and the extent of
persuasion and adherence to the potential licensee of the invention.

b. Licensing for a startup/spinoff company

Startup or spinoff companies are established by the inventor in partnership with the university. It is advised to establish
such companies when there is a final prototype of technology ready for manufacturing or have a signed contract with
a potential client. It is not advisable to start paying salaries and other costs before clarifying what the product is and
how to manufacture it.




Tasks of Technology Transfer Offices

The functions of the TTO are summarized in the steps of the process of technology transfer and articulated in the
following tasks:

- Exploit University-owned intellectual properties resulted from research findings funded by research grants,
industry contracts and students’ projects.

- Seek legal protection for the technology, primarily through patenting.
- Manage the intellectual property assets of the university and licensing its patents, copyrights, designs and others.
Build and maintain industrial and government linkages and linking them with research capacities and capabilities.
Provide the University with thoughtful and up-to-date consulting concerning its IP policies..

Provide assistance and facilities to innovators during the technology readiness level for manufacturing in
coordination with concerned parties outside the university.

Discover the potential opportunities in research and development to support local SMEs by connecting them with
researchers/students.

Facilitate the process to establish startups from the scientific and technological innovations of researchers and
students.

Search for potential licensing opportunities arised from the industrial sector locally and internationally for the
technologies resulting from research of faculties and students at the university.

Manage the revenues generated from IP licensing, collecting and distributing them as defined by the IP policy.

Manage the expenses and financial obligations associated with the technology transfer process consisting of IP
protection, incubation management, and innovations and prototyping support.

Ensure the protection of TT and IP protection in the research contracts to which the University is involved.

Infrastructure of establishing Technology Transfer Office

The infrastructure for the establishment of a TTO in research institutions consists of: institutional resources, human
resources, and financial resources. It varies according to the type and volume of research activities (if scientific or
humanitarian research), type of research institution if in an academic or governmental research center or a company.
This will determine the requirements and objectives of the technology transfer activities.

Institutional resources

Institutional resources are the fundamental basis for stimulating research and development at universities,
commercialization of knowledge at universities, and transfer of technology to the industrial sector through utilizing
the resources in the foundation phase and resources in the expansion phase.

Resources for the foundation phase:

- Adopting an IP policy to stimulate the disclosure of inventions and balance the rights of the institution and the
inventor.

- Providing office space to allow the TTO comply to the privacy and confidentiality requirements of its operations;
and to be close to the researchers and research laboratories.

- Providing an electronic system to organize the records and activities of the IP activities.
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- Authorizing a TTO to sign confidentiality agreements, disclosure forms, IP registration forms and any responses
required to ensure prompt action.

Resources for the expansion phase:
- Establishing a Science Park / Technology Park near research activities of applied nature.

- Creating a student innovation club with practical workshops for the development of prototypes with tools such as
3D printers, electronic parts, etc.

- Establishing initial incubators for innovations to embrace startup companies in their early stages, so that they can
enter the industrial sector and graduate as a business incubator.

Human resources

The TTO requires the provision of services in various areas of technical, legal and commercial, so the staff in this office
must be able to handle of scientific, legal and industrial issues.

The staff of the TTO should have the following characteristics:
- Develop a trust between the office staff and the researchers through using confidentiality measures.

- Initiate meetings with the researchers, have a feel of the new developments in their research and build close links
with them.

- Keep up-to-date with the developments in the technology fields at the university level through compiling lists of
funded research and databases of publications and technology potentials.

- Knowledge of the industrial sector, its technological developments, and the challenges it faces; and building links
with those concerned with technology in the industry and connecting them with the researchers.

- Integrate the roles of TTO staff in various fields, including services of legal protection and licenses, technology
development, valuation services, marketing services, access to the outlets of manufacturing, and investment.

During the initial stage, there is a need to have the following capabilities at the TTO: the presence of a TT specialist in
the office provided that knowledge of IP laws and patent registration procedures is acquired; and the presence of an
IP specialist with the support of technology specialists provided by other units, taking into consideration the issues of
potential conflict of interests and confidentiality of the disclosures.

The TTO comprises in addition to the above: Commercial Incubators specialist; Technical Support specialist; and,
Finance Specialist. (The text suggested numbers per specialization, their tasks, and their required qualifications were
presented)

Financial resources

The TTO at universities requires a budget to fund the registration of IP protection during the foundation phase of the
TTO. Eventually, it aims to self-finance through licensing revenues and subsequent financial returns. It requires also
providing seed funding for the pre-incubation stage of innovation. This could be through a fund to support prototypes
managed under certain controls.

Furthermore, one of the success factors for establishing university technology based starups is through the availability

of investors» means of financing, easy access to non-institutional sources of funding such as the Al-Rafd Fund or
Sharakah Fund to support the financing of start-ups.

Confidentiality and non-disclosure

Confidentiality and non-disclosure are the fundamental principles of the TTO work. They lead to gaining the trust of
the inventors to disclose their inventions. From the inventors point of view, confidentiality in dealing with applications
is the signs of complete professionalism in the TTO work.




Disclosure of inventions

The invention disclosure is a critical stage for the inventor. He/she is expected to express his/her invention precisely,
explaining it with illustrations, shapes or images, focusing on the technical details of the new technology and what
to protect. It is disclosed by using the disclosure form, which contains detailed information on the invention and the
list of inventors involved in producing the technology in order to guide the TTO officer in evaluating the technical
and legal aspects. The TT specialist will identify the multiple aspects of the invention through answering different
questions about the technology to be protected.

Examples of organizations in the field of technology transfer

The main organizations and associations in the field of technology transferhaving rich sources of knowledge and
expertise include: World Intellectual Property Organization, Association of University Technology Transfer Managers,
Alliance for commercialization of Canadian Technology Commercialization, Licensing Executive Society, Praxisunico,
and Alliance of Technology Transfer Professionals.

Conclusion

The work of the TTOs is a unique administrative and management challenge. It must balance the requirements of the
research environment with the needs of the market and the appropriate legal frameworks. The success of these offices
will be fruitful in providing new knowledge and technology from laboratories to factories in the industry , hence
advancing the knowledge economy.
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Towards an effective
and sustainable National Innovation System

in the Sultanate of Oman

Status and challenges of the Innovation and technology transfer and proposal of legal
frameworks and supportive policies

This chapter briefly reviews the concepts of innovation, the process of technology transfer and the national innovation
system. It discusses the importance of intellectual property in stimulating innovation, then presents an analytical view
of the status of innovation in Oman. This is followed by a review of the regulatory framework in supporting innovation
and the transfer of science and technology.

Further sections of this chapter discuss the national strategy forinnovation and intellectual property, and the importance
of intellectual property policy. This chapter concludes with a guide to the formulation of intellectual property policy
for research institutions.

Introduction

Innovation is the main driver of the knowledge economy. It introduces new ideas and solutions to contemporary
challenges, new products and services to the market and new ways to increase productivity. Innovation can be costly
and risky. Therefore, technology transfer offices (TTOs) in academic and research institutions play a key role in
reducing risks and bridging the technical gap between the innovation embryonic phase and the ready-to-manufacture
phase. The role of these offices is essential for stimulating innovation. Furthermore, TTOs support intellectual property
(IP) protection measures for new technologies and help to find potential investors.

Innovation is a collective process and consists of several stages: attention, preparation, incubation, emergence, and
verification.

The national innovation system (NIS) ensures the flow of innovation among universities, government, industry,
venture capitals, specialists and intellectual talent, and leads to entrepreneurship and economic growth. The main
elements driving this system are: government, universities, entrepreneurs and venture capital firms.

Importance of intellectual property in fostering innovation

Patents are a major IP tool that confers monopoly ownership on the use of patent privileges for a specified period of
time, while allowing the public to access the technical details of the invention.

It is clear that the gap between developed and developing countries is not a gap in resources but a gap in knowledge,
and it is seen that the most important priorities of developed countries are investment in education and technology.
Accordingly, IP plays a key role in stimulating knowledge and innovation. It is present in the development of science,
technology and innovation (STI) policies as a tool to stimulate innovation, to encourage investment and to strengthen
linkages between the academia and industry sectors in order to achieve economic growth.

Intellectual property rights (IPR) are in general influential in national economies through the production of more value
added exports, since the increase in the quality of exports reflect the activity for economic development, instead of
the quantity of exports. To reduce risk of the innovation process, investments in IPR-protected innovations is needed
before they enter the market, and IPR is nowadays an important source of industrial competitiveness.

The laws of IP protection must meet the needs of the inventor as well as the user of technology, and it is important
that these laws are flexible in the areas of priority technologies to the national economic growth in order to allow the
growth of local industries. This is what the industrialized countries are pursuing to encourage their modern industries
to grow.




Furthermore, IP strategies must be compatible and integrated with institutions strategies. The development of IP
management skills such as commercialization, marketing, licensing and valuation of technology etc., and the
development of IP contracts, lead to increased effectiveness between technology-sharing institutions and semi-
integrated institutions and subsequently increase economic development.

The BayDole Act in USA

The ratification of the BayDole Act 1980 in the United States of America was intended to encourage the commercial
development of new technologies and the transfer of knowledge from research institutions to the industrial sector, by
allowing universities and research institutions to patent the results of government-sponsored research and to retain
patent ownership themselves, provided they were diligent about getting patent applications on file and promoting
commercial development of the inventions. This stimulated the establishment of TTOs to serve as a link between
the academic and industrial entities, and technology transfer became an integral part of the R&D responsibilities of
federal laboratories and their employees. This ensure that U.S. sponsored research discoveries were developed by
U.S. firms, rather than by foreign competitors who had too often come to dominate world markets for products based
on technologies pioneered in the US.

Analytical view of the status of innovation in Oman

The innovation and technology transfer (TT) system in Oman suffers from fragmentation and lack of cooperation
among key stakeholders, academic and research institutions, government entities and industry. It is often based on
personal knowledge, and most research centers are relatively small.

Innovation and education

Education comes in the first stages of the process of innovation. Some notes regarding pre-university and university
education follow.

Pre-university education stage

The Sultanate’s index for measuring students» knowledge in mathematics, science and cognitive thinking for grades 4
and 8 was ranked 46th in the World and 5th in the Gulf according to the results of the international study in mathematics
and sciences TIMSS.

Education experts believe that the challenge is not to find specific innovation curricula for innovation, but rather
to introduce the terms of creativity and innovation in the curriculum of different subjects. It is therefore a matter of
how to teach these curricula, which is the responsibility of the teacher. Therefore, a good training for teachers in
using educational methods and tools to developm students’ knowledge is crucial. Moreover, innovation incubators in
schools and scientific clubs play an important role in fostering a culture of innovation and scientific knowledge among
students. This requires two basic factors: tools and devices that enable students to learn and apply the acquired
knowledge through practical learning.

It is important to note that most universities in Oman require new students to pass a basic foundation program before
starting the university subjects. This indicates a weak output of pre-university education.

University education

The overall rate of enrollment in tertiary education in Oman is higher than the average in the GCC. Tertiary Education
is a key indicator of innovation. The Global Innovation Index 2016 report states that the country has strengths in post-
secondary education, ranked 5th inthe World and 1stin science and engineering output, thus enhancing the Sultanate:s
innovative capabilities. According to the statistics of graduates of the university graduates of the undergraduate
programs in 2012/2013, 27% of them were in engineering and technology, followed by 24% in management and
business, and 11% in IT.

It is important to include courses related to innovation for university students in all scientific and human disciplines,
and to keep abreast the applied science curricula with the scientific and technical developments. The teaching of these
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subjects requires the use of learning-by-practice methods and project-based learning, as well as field visits to factories
and industry. The presence of scientific clubs and incubators to support innovation at universities is fundamental to
embrace ideas and talents.

Infrastructure of the innovation support institutions

The innovation support Institutions are divided into three categories in order to create an environment conducive
to innovation: Knowledge generator institutions such as universities and research centers; knowledge diffuser
institutions such as science parks and incubators; and knowledge regulator institutions such as IP offices and the
Research Council.

Knowledge generator institutions

Research institutions and universities are knowledge-driven and innovation-oriented institutions. It is therefore
necessary to have TTOs in these institutions that deliver the new knowledge or research findings to the beneficiary
in the industrial sector. It is further necessary prepare them in order to play their vital role in TT through establishing
the related legal structure and resources. For information, Oman»s first TTO was established in 2000 at Sultan Qaboos
University as Office of Innovation Services, then promoted in 2010 to Department of Innovation and Entrepreneurship.

a. Scientific publishing of research institutions

The number of scientific publication, as reported in October 2016, was 11,775 papers published in scientific journals
or chapters in scientific books or conferences. The most important institutions producing knowledge and technology
in the Sultanate are: Sultan Qaboos University (9,266 scientific papers), followed Petroleum Development Oman (723
scientific papers), and Royal Hospital (679 scientific papers).

b. Challenges facing research institutions
These challenges include:

Difficulty of aligning the Bylaws of government research institutions to the technology transfer needs (joint venture,
shares in startups).

Lack of incentives for researchers to do research. Losing the investment spent on preparing researchers who leave
and move to admin job. Lack of incentives for researchers to patent their inventions. Academic Promotion Policies
incentivize researchers to publish not to patent.

Research is more academic not aligning it with industrial needs. Gap between research and commercial feasibility.

Weak linkages between specialized agencies (public and private) in strategic research to support or create national
industries. Need to strengthen Public Private Partnership (PPP) in applied research.

Absence of provisional application filing procedure in IP office to allow researchers to quick file and publish without
destroying the novelty of their patent application later.

Knowledge diffuser institutions

These institutions aim to mature knowledge after being incubated in research institutions to a technology readiness
level suitable for linking it with the industry sector. This is done by finding the right environment to embrace the
emerging technologies with industry partners or to prepare them to mature through incubations and prototype
support and launch them as a new emerging industry. Omani institutions include: Knowledge Oasis Muscat (Ministry
of Commerce and Industry), SAS Entrepreneurship program (Information Technology Authority), Industrial Innovation
Center, Innovation Park Muscat (The Research Council), and others.

a. Knowledge Oasis Muscat

The Oasiswas inauguratedin 2003 as the firsttechnology parkin the country. It focuses on creating the right environment
for business people, providing innovative real estate solutions and services to enhance and enrich the Sultanaters
position as a leading business center in the region, with opportunities for employment and creativity. Practically the
work in the Oasis focuses on the ICT sector, and attracts mainly large companies than nurturing startups. Furthermore,




there is no correlation between the activities of the Oasis and the knowledge-generating institutions involved with
innovation, especially Sultan Qaboos University.

b. Industrial innovation center

The Industrial Innovation Center was established in 2010 to build research and innovation capacities in the academic
and industrial sector and to address the industrial problems and challenges of SMEs. Its objectives are: encouraging
SMEs to adopt research and innovation methods in their institutions; providing researchers with opportunities in the
industrial and commercial sectors, and find scientific solutions; and activating the networking within the research and
innovation community to exchange views and connect with innovative entrepreneurs in the private sector. The Center
seeks to establish channels of communication between the industrial community, the research community and the
knowledge transfer intermediaries locally and internationally by activating cooperation among them. However, the
Center operates on a relatively small budget, and only few of its programs are directly supporting the innovation and
technology needs of private companies.

c. Science club, Ministry of national heritage and culture

The Science Club was founded in 1989 to be a scientific and cultural center playing an active role as a platform
of scientific activities, in order to enhance the understanding of science and its principles and concepts through
experiments,applications and direct interaction, and to establish a scientific environment. The Clubs strategy is
in harmony with the strategy of the Arab League Educational, Cultural and Scientific Organization, and include:
dissemination of scientific culture in society, discovery and support creators in the field of science, and development
of science and technology. The services of the scientific club cover several scientific fields, including basic and applied
science. Many challenges face the Club, such as: weak capacity to accommodate as the science enthusiasts; difficulty
in obtaining patents and lack of funding to cover the patentsregisteration; inability to support the manufacturing of
prototypes; lack of a common database of the Omani inventors.

Knowledge regulator institutions

These are the institutions that establish legislative and regulatory frameworks for the transfer of knowledge, science
and technology.

a. Intellectual Property department, Ministry of commerce and industry

This Department acts as the National Office for the Protection of IP, supervising IP issues at institutional, community
and individual levels. It plays a vital role in receiving and examining applications for the filing of IP in its various forms
such as patents, utility models, trademarks, copyrights, industrial designs, geographical Indications and expressions
of national folklore..etc. It deals also with the objections submitted by contestants to IP rights. The Department faces
a number of challenges, the most important of which are: scarcity of human resources specialized in IP of various
types, absence of scientific specialists acting as examiners of patent applications, and inability to exploit the financial
revenues of the Department in its development and expansion. It is therefore important for technology transfer to
activate the local patent registration system through addressing these human resources and financial challenges.

b. The Research Council

The Scientific Research Council, founded in 2005, seeks to establish a creative system that responds to the local
requirements and global trends, promotes social harmony and leads to innovation and scientific excellence by
achieving the following objectives: building research capacity, achieving research excellence, establishing research
links, transferring knowledge and providing a stimulating research environment. The Council has funded programs
to support scientific research and innovation in the Sultanate, including: open research grant programs, strategic
research grants, chairs and research centers, support of students and specialized research programs, and programs
to support educational, industrial, community and academic innovation. Moreover, the Council operates electronic
services, such as a database of researchers, a database of research equipment and systems, a system of knowledge
identity and an electronic library.

The Council adopted the NSI, which is based on four main themes: IP, human capital, economic diversification and
institutional communication.
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c. Information technology authority

The Information Technology Authority (ITA) was established in 2006 as the entity responsible for the implementation
of the National Strategy for the Digital Society of Oman and e-Government. It implements infrastructure projects
and supervises all projects related to Oman Digital Initiative, which operates according to three main tracks: (i)
implementation of infrastructure projects from secure networks, interactive portal and supporting initiatives; (ii)
technical support and technical solutions for public entities; and (iii) development of society in the field of IT, promotion
of digital innovation in the country through the centers of the Knowledge Society, supporting talented people by
embracing their digital projects, and promoting the use of personal computers. Consequently, the Center for Innovation
and Support was established. It provides technical support services, innovation solutions for e-government projects,
training and qualification of Omani talent for innovation and digital innovation.

Moreover, the SAS Business Center was created. It aims at developing the local environment and capabilities of
creating smart phone applications and creating demand for this sector in the region; and providing advice to local SMEs
as well as start-ups by establishing best practices and industry standards. Furthermore, the SAS Reality Simulation
Center was established in 2014 as a regional center to provide the infrastructure for the development of virtual reality
projects and multimedia content for the local and regional market, and support young Omani to become qualified
entrepreneurs in this field through training programs. The Center works on the basis of a public-private partnership. It
is expected that the Center will provide rehabilitation opportunities for 120 specialists a year and qualify Omani youth
to establish companies specialized in producing simulation programs for five years. Finally, ITA also launched the
«Free and Open Source Software Support» initiative to support applications, technologies and solutions that use free
and open source software for the development of IT projects and promotion of ICT innovation.

d. Science, knowledge and technology transfer office, Ministry of foreign affairs

SKTTO coordinates and organizes cooperation activities with other countries in accordance with the conventions on
the transfer of science and technology, which include exchange visits of scientists and researchers, training those
involved in science and technology development, joint workshops and symposia and implementation of joint projects
in these areas. This is done in partnership with research institutions in the public and private sectors and government
agencies within a national team of science, knowledge and technology.

Status of patents in Oman

One ofthe most important challenges facing the IP system in the Sultanate is the need to activate the patent examination
system because there are no technical examiners experienced in the technical inspection for novelty of inventions.
The Ministry of Commerce and Industry recently started to activate the technical examination of patent applications
through associating with the Egyptian Patent Office.
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According to patent databases, there are 86 patent registered as first filing in other countries by Omanis and residents
in Oman. for the period 1990 to mid-2016. Most of the patent registrations are in the field of oil and gas extraction
techniques for international oil and gas companies, and mostly by foreign inventors residing and working in the
Sultanate. Registered patents for academic or research institutions are rarely seen. There was only 4 registered patents
for Sultan Qaboos University in 2015 compared to 84 registered application for the private sector. This indicates that
the knowledge capabilities of specialized companies and individuals (Omanis and expatriates) need to be followed up




by: (i) developing national policies to oblige these companies to first file patents locally and then internationally as in
other countries such as India. This requires the activation of the domestic patent registration system and enhancing
its efficiency; and (ii) establishing policies within institutions that oblige employees to disclose their inventions and file
through their institutions if innovation is within the scope of their work or using the institution’s facilities.

Underlying innovation technologies in Oman
There are research potentials in Oman from various academic, governmental and private institutions with promising
latent technologies that may be eligible for registration as patents, but whose owners preferred to publish and

make them available in the public domain instead of owning their results and passing them through the process of
innovation, technology transfer and commercial exploitation. These include:

Volume of research published in applied research fields

The volume of publications is more intensive in the fields of medicine and engineering by 19% and 11%, respectively, of
the total published scientific papers. Other creative potential that is inherent in the scientific publication and could find
its way to the industrial sector, especially in applied scientific fields include: 6% published in the field of in computer
science, 14% in chemistry, biochemistry, genetics, biology, physics and astronomy, and 13% in environmental sciences,
energy, and materials science.

Steady growth in scientific output in applied research fields

It is noted that during 1996-2015, research activities have increased in the Omani research institutions, namely at
Sultan Qaboos University and the Ministry of Health.
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There are 30 of these patents. This unfortunately means that the scientific research invested by the Sultanate has
contributed to the production of science acquired as patents by other countries, and possibly may have been used for
industrial applications and the development of products with an economic impact on other countries.

Regulatory framework in support of innovation

and the transfer of science and technology

The legal framework governing the transfer of science and technology is the backbone and support of the NIS in
order to ensure a smooth flow of knowledge and talent in the country within that system. Its most important elements
are: the existence of a national innovation strategy and IP laws in line with national needs, and IP policies at the
institutional level which are in line with local laws and national strategies.

International conventions and treaties relating to intellectual property

The Sultanate joined in 1997 the World Intellectual Property Organization (WIPO), which oversees intellectual property
conventions and legislation. Since then, the Sultanate has adhered to numerous international conventions in this area
in treaties administered by WIPO. The Sultanate has also signed multilateral IP treaties.
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TRIPS Agreement

The Agreement on the Trade Related Aspects of Intellectual Property Rights (TRIPS) obligates States to enact uniform
laws between countries that regulate IP as a condition of WTO membership, including a 20-year maximum protection
period for patents and national treatment. This has contributed to the promotion of innovation and dissemination
of knowledge, due to the protection offered to innovators in the countries of the World and globally disseminating
technical details for their innovation. The TRIPS Agreement also provide important exceptions in the interest of
developing countries in promoting innovation in local pharmaceutical industries. However, due to the signing of the
Free Trade Agreement with the United States, some countries, including Oman, have not been able to benefit from
these exceptions.

Local laws for the protection of intellectual property

The most important laws regulating IP in the Sultanate are the Protection of Industrial Property Rights Law issued by
Royal Decree No. 67/2008, the Law on Copyright and Related Rights promulgated by Royal Decree No. 65/2008, and
the Law no. 49/2009 for the protection of plant variety rights issued on August 30, 2009.

National strategy for innovation and intellectual property

An effective innovation policy reviews the overall climate of innovation at national level, and offers a deeper dimension
than science and technology policies that require the integration of the work of various government units. The
formulation of the national strategy for innovation in the Sultanate includes at present four pillars: IP, human capital,
economic diversification and institutional communication. This strategy must be compatible with any other science
and technology support strategy in the future. For example, a separate IP strategy must be consistent with the overall
framework of the national innovation strategy, with emphasis on IP system requirements and enforcement if needed.

Model of national IP strategy

Based on the WIPO guide for formulating IP strategies, the basis for the strategy is investment in education and
scientific research, which should not be affected in any circumstance that may affect the economy or the State budget.
The strategy framework is based on five pillars: institutional research policies; management of technology and IP
infrastructure; practical skills training for IP; focus on and evaluation of underlying technologies; and encouragement
and support SMEs.

Science, technology and innovation strategies

The inclusion of IP laws is very important as a key element in the formulation of the national STI strategy as an
effective tool to stimulate investment and strengthen linkages between universities and industry. The absence of such
strategy allows each ministry and related agencies to develop STI policies without consistency and harmony with
national objectives.

Importance of intellectual property policy

National strategies set the general framework for the Science and Technology process, including the IP strategy.
However, IP policies vary according to the needs of different institutions to achieve the objectives of the national
strategy and achieve the objectives of the institution. Furthermore, it is important to adopt IP policies within research
institutions to regulate the ownership of IP and the distribution of royalties from TT licenses, IP licenses and the
regulation of employer-employee relations in accordance with domestic IP laws.

It is worth mentioning that Sultan Qaboos University is the first Omani institution to adopt an IP policy that regulates the
ownership of IP, defines the rights of the university and the rights of inventors in this regard. It also provided an incentive
for inventors to disclose their inventions by adopting a 70% return rate for the inventor and 30% for the university.
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The importance of IP policy in institutions can be summarized as follows: a higher success rate of startup entities with IP
protection in the institution; investment in R&D is encouraged with IP protection that stimulate industrial development
and growth; incentives for researchers are provided with IP policies at universities and research institutions provide
and produce knowledge of economic returns through technical licensing or sale; and the existence of an IP policy
enhances the commitment of associated institutions to carry out research activities.

Guide to the formulation of intellectual property
policy for research institutions

This guide is derived from the IP policy of Sultan Qaboos University, which was approved in 2016. It is based on the
government universities model and may require some modifications for private universities and governmental and
private non-academic research centers, in accordance with the strategy and objectives of each institution. Moreover,
the IP policy must be consistent with the vision and mission of the institution and comply with both the Law on
Copyright and Related Rights and the Protection of IPR Law.

Policy objectives

IP policy aims to achieve three main objectives: (i) stating the objective and value of IP; (ii) identification of property
rights and distribution of returns and commercial exploitation, associated with the production of scientific research,
writing and invention, and definition of policies and procedures for the management of this output; and (iii) appreciation
and encouragement of scientific research, writing and invention efforts through sharing of tangible financial returns
resulting from the commercial exploitation of such research, writing and invention.

Main policy items
1: Disclosure of intellectual property

Emphasis is placed on the necessity of confidentiality and disclosure of inventions to the institution by universitys
members. All those belonging to the university associated with any activity must deal with IP-related information
as confidential information. This confidentiality must be maintained until disclosure is permitted. In this regard, the
responsibilities of the institution and to the inventor are clarified.

2: Ownership of intellectual property

All inventions due for registration of a patent that have been conceived or reduced to practice by any personnel
belonging to the institution shall be transferred to the institution. The general rule is that the institution owns all IP
rights, whether conceived, transferred, reduced to practice, written, and/or created by the institution:s affiliates and
other participants in the institution»s programs, whether or not they are part of any research activity in the institution.
The policy should include some flexibility as exceptions to the general rule. Moreover, a legal period of time is
determined in which the institution announces its desire to acquire the intellectual rights, and a period of time to apply
for the filing of a patent from the date of disclosure. And if the specified time periods pass, all institution’s rights for
such invention may be reassigned to the inventor upon his request.

3: Revenues distribution generated by intellectual property

Revenues derived from IP are the income associated with any IP disclosure, including amounts received from license
contracts, such as royalties and advances, damages awarded by the court for violations and damages of infringement
of IP rights, payments received as settlement of disputes relating to copyright intellectual infringement, and the like.
Net revenue distribution ratios between the institution and the inventor are determined for a specified period, after
deducting the costs of IP protection, development and/or commercial exploitation, and other related expenses.

4: Commercial exploitation and transfer of technology

The strengthening of this policy may require the conclusion of various types of agreements thatinclude licensing, where,
in its discretion, the institution facilitates the transfer of technology to its IP and the identification of the underlying
licenses. Furthermore, the institution has the right to communicate, negotiate and enter into any IP agreement and is
authorized to participate and/or contract the IP of a third party to facilitate the commercial exploitation of the IP, on a
case-by-case basis.
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Conclusion

In spite of the challenges facing technology transfer, there are clear factors for the success of the transfer of science,
technology and innovation in Oman. This organized activity should be structured within a homogenous, integrated,
dynamic and automatically growing system that will bear its benefits and be reflected in economic growth through the
establishment of high-tech enterprises that influence the growth of globally competitive industries.
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Chapter 3

Operational Framework and Foresight for a
Sustained National Technology Transfer Network

1. Introduction

1.1. Innovation Landscape in Oman

The recent edition of the Global Innovation Index (Gll 2017) ranked Oman 77 out of 127 countries ’". Gll is composed
of two main sub-indexes: the Innovation Input Sub-Index and the Innovation Output Sub-index. The Innovation Input
Sub-Index measures the existence of innovation institutions, availability of human capital and research, the existence
of infrastructure to support innovation and the market and business sophistication of countries. While, the Innovation
Output Sub-Index measures the produced knowledge and technologies. Oman scored 43.5 out of 100 and ranked 62
out of 127 countries in the Innovation Input Sub-Index. This is a positive sign which indicates that a suitable innovation
infrastructure is in place.

The innovation landscape in Oman consists of several organizations playing complementary roles in supporting the
innovation ecosystem. They are categorized as:

- Knowledge creators such as schools, universities, colleges, and research institutions.

- Knowledge diffusers such as science parks (Innovation Park Muscat, Knowledge Oasis Muscat), business
incubation centers (SAS for Entrepreneurship, Zubair Small Enterprise Center and others) and Innovation Clubs
such as the Innovation Factory.

- Knowledge regulators such as The Research Council (TRC), The Education Council, Ministry of Education and
Ministry of Higher Education.

- Funding organizations that provide funding at different stages to support innovation. Some organization such
as TRC provide very early stage funding to transform ideas into prototypes. Some funding organizations invest
in startups and help them get traction and growth such as Ibtikar Development Oman, Oman Technology Fund,
Sharakah and Raffd Fund.

A full description of the innovation landscape in Oman can be found in Chapter 1 and UNCTAD 2014 STI review 72,

Oman scored 20.2 out of 100 and ranked 90 out of 127 countries in the Innovation Output Sub-Index. Innovation
Efficiency Ratio is at 0.5 and Oman is ranked 115 out of 127 countries. This poor performance indicates that the
transformation of research from the lab to the market requires serious attention. Although adequate innovation
institutions and infrastructure are available, creative knowledge and technologies are not visible outside universities
and research institutions. Hence, there is a need to transform research and knowledge to products and services with
economic and social benefits. There is a need for a National Technology Transfer Network (NTTN) to assist in bridging
the gap between what academia/research offers and what the industry needs. Furthermore, there is a need for an
NTTN to stimulate and drive more creative knowledge and technologies between academia, industry and government.

1.2. Technology Transfer

Technology Transfer (TT), in its general meaning, refers to the “sharing of skills, knowledge, technologies, and facilities
among industries, universities, governments and other institutions to make scientific and technological developments
accessible to a wider range of people who can further develop and exploit the technology” 7°. This is an overarching
interpretation of TT and the role it can play in mediating, developing and commercializing knowledge across academia,
industry, and government. The Association of University Technology Managers (AUTM) provides a narrower definition

"1 Global Innovation Index 2016. [online]. Available: https.//www.globalinnovationindex.org/qii-2016-report#
72 Science, Technology and Innovation Policy Review (2014). http.//unctad.org/en/PublicationsLibrary/dtlstict2014d1_en.pdf
73 |P advocate foundation. http.//www.ipadvocatefoundation.org/assistance/terms/general.cfm
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of TT. According to AUTM, TT is “the process of transferring scientific findings from one organization to another for the
purpose of further development and commercialization” 7. This implies that a typical TT process includes recognizing
new inventions and commercializing it to the market. Part of the commercialization process includes protecting the
Intellectual Property (IP) of inventions through patents, utility models, trademarks and other protection tools.

Usually, academic and research institutions dedicate a TT Office (TTO) to handle TT related issues. Typically, the TTO
welcomes inventions from researchers and evaluate their commercialization potential. Figure 1 illustrates a typical
TT process practiced within a TTO. The process starts with confidentially receiving inventions from researchers. The
inventions are then evaluated and later protected if enough evidence is shown that the invention has a commercial
potential. The TTO then starts the commercialization process by negotiating with the industry for possible exploitation
of the invention. In some cases, a spin-off company is generated to exploit and commercialize the invention.

Technology Transfer Process
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Figure 1 Typical Technology Transfer process

National Technology Transfer Network

There are scattered Technology Transfer efforts and initiatives in Oman. Some universities like Sultan Qaboos University
and Sohar University have established an office that performs some of the tasks shown in Figure 1. Furthermore, The
Research Council (TRC) have signed an agreement with the World Intellectual Property Office to become a focal point
to help spread Technology and Innovation Support Centers across higher education institutes in Oman. On the other
hand, the Ministry of Foreign Affairs has established the Science, Knowledge and Technology Transfer office (SKTTO)
to handle international technology transfer issues. Moreover, the Ministry of Commerce and Industry is in the early
stages of launching an Intellectual Property Office to handle intellectual property registration in the country. There are
clearly pieces of the TT puzzle spreading across different organizations. It is important to coordinate, link and enhance
the activities taking place within the TT ecosystem in Oman.

In this chapter, we are proposing a National Technology Transfer Network that should elevate the status of TT in Oman
and address some of the issues impeding its progress. The proposed NTTN is made up of several constituents, each
playing a differentrole to streamline TT initiatives in Oman. The main constituents of the NTTN are: National Technology
Transfer Office (NTTO), Local Technology Transfer Offices (LTTOs) and Science, Knowledge and Technology Transfer
Office (SKTTO) at the Ministry of Foreign Affairs.

The NTTO is a dedicated office residing at TRC. It functions as a policy maker, facilitator and national coordinator
between TT stakeholders. LTTOs are dedicated offices at academic and research institutions, industrial organizations
and government agencies that handle TT issues. The LTTOs provide TT services to their respective beneficiaries.
Services include Intellectual Property Right (IPR) awareness, IP protection and IP filing and management. Finally, the
SKTTO handles international TT issues. Figure 2 depicts the NTTN and its main constituents.

74 Association of University Technology Managers: http.//www.autm.net/autm-info/about-tech-transfer/
about-technology-transter/
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Figure 3illustrates some of the services and activities typically offered by LTTOs. For a full description of the organization
structure, roles and responsibilities of LTTOs, please refer to Chapter 1. This Chapter describes in details the services
and activities provided by the NTTO and shown briefly in Figure 3.
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Figure 3 Main services provided by constituents of the National Technology Transfer Network

2.1. National Technology Transfer Office

The NTTO is an organizational unit responsible for coordinating, linking and enhancing TT activities in Oman. It shall
play a central role in enabling and stimulating TT and innovation in coordination with existing TT stakeholders. The
NTTO shall complement, not duplicate, the mandate and operation of other TT stakeholders in Oman. The vision of
the NTTO is: to become pivotal in driving, coordinating and stimulating national Technology Transfer activities in
Oman. The NTTO shall attempt to achieve four main strategic objectives. The objectives are:

1. Advance Technology Transfer Ecosystem in Oman

2. Build human capacity and generate awareness on Technology Transfer

3. Liaison and networking between Technology Transfer stakeholders

4. Support Innovation
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The NTTO shall run several services and conduct activities targeting each of the four objectives. Some of the services
and activities will take place virtually on the cyberspace while others will be physically conducted on the ground. The
services and activities are described in details in the following sections.

2.1.1. Advance Technology Transfer Ecosystem in Oman

One of the primary objectives of the NTTO is to advance the TT ecosystem in Oman. This objective can be achieved
by executing the following:

- Lead the development of a National Technology Transfer policy for Oman in coordination with stakeholders.
- Follow up the execution of TT initiatives and programs prescribed in the National Innovation Strategy.

- Encourage organizations from academia, industry, and government to sign a memorandum of understanding leading
up to the establishment of LTTOs

- Encourage organizations from academia, industry, and government to develop an internal Intellectual Property Policy.

There are several strategies and policies related to innovation and IP that have been developed or under development
in Oman. TRC have recently finalized drafting a National Innovation Strategy. The strategy’s vision states that Oman
shall strive to become among the top 20 countries as per the ranking of the Gll by the year 2040. The strategy has
identified four strategic goals, namely, (i) improve the living standard of Omanis, (ii) create new job opportunities,
(iii) diversify the economy and (iv) establish a catalyst innovation ecosystem. To achieve the prescribed goals, the
strategy proposed a number of initiatives and programs within the framework of four pillars, namely, (i) human
capital development pillar, (ii) institutional communications and collaborations pillar, (iii) economic diversification
pillar, and (iv) intellectual property and value capture pillar. TT is directly related to both institutional communications
and collaborations pillar as well as intellectual property and value capture pillar. A number of initiatives and programs
in the area of TT were proposed in the strategy. Among them is the establishment of an NTTO and LTTOs.

There is a need for a national technology transfer and material transfer policy in Oman. The NTTO shall coordinate
and oversee drafting a national technology transfer and material transfer policy for the country. The office can also
play a role in enforcing the implementation of the policies. The drafting and execution of the TT policy shall be in
coordination and collaboration with key stakeholders in the TT ecosystem. In Oman, the stakeholders include but not
limited to:

- Academic and research institutions.

- TT units at different industrial organizations.

- The Research Council (NTTO and TRC TTO).

- The IP office established by Ministry of Commerce and Industry.
- SKTTO at the Ministry of Foreign Affairs.

The NTTO shall focus initially on encouraging academic and research institutions to establish LTTOs. As interest
grows, the NTTO shall emphasize on creating LTTOs in industrial organizations and government agencies.

The NTTO shall provide services such as networking and linking across academia, industry, and government. To
ensure sustainable and professional collaboration between the NTTO and LTTOs, the two parties have to agree on a
binding Technology Transfer Memorandum of Understanding (TTMoU). The TTMoU shall address the scope, roles,
and responsibilities of the NTTO and LTTOs. For example, some clauses in the TTMoU shall oblige the organization
hosting the LTTO to allocate sufficient resources to ensure the success and sustainability of operations. On the other
hand, the TTMoU shall oblige the NTTO to provide the support and guidance required by LTTOs. Furthermore, a
TTMoU shall be signed between NTTO and SKTTO detailing the roles and responsibilities of each party. A draft of the
TTMoU was prepared and spans several pages. Some relevant excerpts from the TTMoU are listed below.




“Constituents of the National Technology Transfer Network

The Network consists of:

- The National Technology Transfer Office residing at The Research Council

- Local Technology Transfer Offices residing at academic and research institutions, industry and government
- Science, Knowledge and Technology Transfer Office at the Ministry of Foreign Affairs

Article 1: Roles and Responsibilities of the National Technology Transfer Office
- Provide support and guidance to LTTOs
- Become a focal point and interface to international organizations related to technology transfer and intellectual
property such as ESCWA Technology Center and World Intellectual Property Organization
Run workshops to improve the competency of LTTO staff
- Organize networking events and exhibitions to showcase research and innovation projects
- Provide a web portal to capture LTTO activities and programs
- Promote for the National Technology Transfer Network
- Provide LTTOs with guidelines on how to establish a Technology Transfer Office

Article 2: Roles and Responsibilities of the Local Technology Transfer Office

- Dedicate a unit/office within the organization to handle technology transfer issues

- Assign a focal point within the technology transfer unit/office to liaise with the National Technology Transfer
Office

- The focal point is to be committed and in constant coordination with the National Technology Transfer Office
- Provide the office with adequate resources (office, desk, Internet-connected computer, etc...) to serve the need
of the beneficiaries in the hosting organization

- Provide adequate logistical support to the focal point to carry out the duties of the office

- Train beneficiaries on IP related issues such as patent database search and IP protection

- Spread awareness on innovation among students, faculty and staff

- Link with industry to promote research capabilities and commercialize research outcome

- Draft semi-annual reports on the activities conducted and report it to the NTTO. ”

The NTTO shall provide LTTOs with operational and organizational guidelines. An example of such an instruction is
described in Chapter 1. Also, the NTTO shall encourage organizations from academia, industry, and government to
develop an internal IP policy to ensure that scientific discoveries are properly captured, protected and commercialized.
The policy shall include sections detailing ownership rights, rights and responsibilities of the institution and the
inventor, IP disclosure and confidentiality, royalty distribution between the institution and the inventor as well as
commercialization of IP. An example of an institution policy is presented in a recent study carried out by the technology
transfer department at Sultan Qaboos University.

2.1.2. Capacity building and awareness

Working with TT issues requires specialized skills and knowledge. Usually, TT officers at academic institutions interact
with students, faculty member and staff coming up with new and innovative ideas that require further development.
Students must be handled differently compared to faculty members for example, and hence, TT officers must be aware
of such differences and try to deliver the best service possible based on the situation in hand and the intellectual level
of the beneficiary. The job of a TT officer is usually challenging and demanding. Some of the complicated operations
that might be faced by a TT officer is assessing whether a request for patent filing should be granted or not, after
conducting prior art research. Sometimes the inventions do not qualify for commercialization and the results would
rather be published in refereed journals or conference proceedings instead. Thus it becomes difficult to confront
an experienced faculty member of such reality. When an invention is protected, the TT officer is tasked to try to
commercialize the idea by either licensing the IP to an existing business or start a new spin-off based on the type
of acquired IP, TT policy and IP policy of the organization. All these tasks require attention to details, patience, and
professional negotiation skills.

The NTTO shall help equip LTTO employees with the skill set required to handle different situations and capture all
possible opportunities. The NTTO shall explore collaborating with international organizations to capture knowledge
transfer opportunities to help to uplift the competencies of TT officers. NTTO shall also coordinate with the World
Intellectual Property Office to run workshops and training sessions to help to develop the human resource capabilities
of TT officers. The NTTO shall seize every opportunity to learn from international experiences and bring the lessons
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learned back home. Inviting international guest speakers and prominent TT experts from abroad will be attempted. All
capacity building activities must be coordinated with LTTOs and other stakeholders. Such activities must be designed
and tailored for their benefit.

The NTTO shall also play an important role in spreading awareness on TT issues. Awareness sessions should target all
players in the science and technology ecosystem. The awareness can be carried over through open seminar sessions
given to the public through civil society organizations such as the Oman Engineering Society. Other awareness
opportunities such as appearing on media outlets and starting specialized campaigns on social media channels shall
be explored. The awareness campaigns should not be focused on TT only but has to include all related topics such
as: research methodology, innovation process, entrepreneurship and intellectual property protection. Awareness
seminars can be delivered by capable staff from the NTTO or can be delivered by LTTOs on behalf of the NTTO.

2.1.3. Liaison and networking between Technology Transfer stakeholders

The National Technology Transfer Office must play a central role in linking different TT stakeholders from academia,
industry, and government. Some of the specific tasks that the office must do include the following:

- Coordinate national events to link LTTOs to each other and to other stakeholders

- Establish an online platform to collect TT resources and provide a match-making platform between innovation
challenges and potential solvers willing to solve the challenges.

The NTTO will play a vital role in linking LTTOs together to share experience and best practices. The NTTO shall
do that by organizing discussion sessions, workshops and conferences. In such events, LTTOs will share success
stories and lessons learned to benefit the participants of the event. Additionally, such events will be home for policy
discussions and an opportunity for the NTTO to update LTTOs on forthcoming activities and programs.

Collaboration between academia, industry and government is very important and the NTTO must play a central role
in realizing it by linking research priorities to industry needs. Scientific exhibitions could be one of the suggested
activities to achieve such collaboration. In the exhibitions, student projects and faculty research outcome can be
displayed to visitors. Representatives from industry and government agencies can tour the exhibition and interact
with students and faculty. Visitors will provide feedback and suggestions to improve the projects. Furthermore,
some visitors might consider to further engage with some of the presented solutions either by licensing the IP of the
research (if it exists) or acquire/invest in it or simply hire the researcher. On the other hand, industry and government
organizations can present some of the pressing challenges in their respective organization. Researchers will be
“shopping” for challenges and attempt to propose solutions to such challenges. Such dynamic engagement between
academia and industry is currently missing in Oman. The NTTO can champion this task and handle the organization
and execution of the events.

A conference might be collocated with the exhibitions so that interested researchers can present scientific papers.
In addition, representatives from industry or government might be interested to share with the audience the latest
technologies and solutions in the market in a particular sector. The NTTO can also organize events targeting innovators
and entrepreneurs such as innovation days and technology startup days. In Innovation days, innovators are invited
to display their ideas and linked to other support services available in the country such as incubation centers and
FabLabs. In startup days, entrepreneurs will be offered startup related clinics, workshops and linked to potential
investors.

The NTTO shall play a national role to link NTTN stakeholders at the national level. From an international standpoint,
the Ministry of Foreign Affairs have established SKTTO to handle international Technology Transfer issues. The NTTO
shall work closely with SKTTO and link it to LTTOs to transfer knowledge and technology from the local market to the
international market and vise versa. The NTTO shall play a vital role to capitalize on international technology transfer
opportunities and could help in commercializing and linking local research to international markets. In addition, the
NTTO shall explore international TT programs such as researcher mobility via effective coordination with the SKTTO.

Face-to-face meetings are important, however, due to the geographical dispersion of LTTOs and other infrastructural
and logistical constraints, having an online coordination and collaboration portal is inevitable. The NTTO shall
create a cyber-based networking and meeting space to help linking TT stakeholders. The online portal shall also
help researchers and innovators to share ideas, seek funding and access information related to intellectual property




protection and commercialization. This online portal will hereafter be referred to as “Linking Oman”. Linking Oman
shall provide fundamental services: TTO resources; Projects Hub and, Researcher and Innovator profiles.

The TTO resources page includes information about LTTOs and other stakeholders within the NTTN. Additionally, the
page includes information and guideline to help establishing new LTTO offices. The page can also describe the roles
and responsibilities of LTTOs and the NTTO. Activity reports, best practices, case studies and future events related to
TTO issues can be shown in the section of Linking Oman.

The Projects Hub is a one-stop shop where research/innovation challenges are posted and researchers/innovators
shop for challenges and select the most appropriate one to explore and solve. The Projects Hub will provide the
following features: Research and innovation challenges to be solved; and, Pool of innovative proposals seeking
funding. The proposals could be as brief as an idea or as detailed as a project with clear milestones and deliverables.

The following paragraphs provides an abstract overview of the Projects Hub. Detailed procedure and processes of
the Projects Hub shall be developed by the NTTO executive team. Since the Projects Hub is going to be based online,
users have to register to post challenges or ideas. There will be two broad types of users in the Projects Hub; grantors
and achievers.

A grantor can play two roles:

- Challenger: an entity (person or enterprise) capable of posting innovation/research challenges

- Funder: an entity (person or enterprise) willing to provide funding for proposals posted in the Projects Hub
An achiever can also play two roles:

- Solver: an individual or a group of individuals trying to solve challenges posted by the challengers

- Explorer: an individual or a group of individuals posting new research/innovation proposals and seek funding to
execute the proposal

Usually, challenges are posted by representatives from the industry seeking solutions from the research/innovation
community. The challenges should be clearly stated and must be of a research/innovative nature. Moreover, the
required solutions should be realistic and reasonably executable. The challenge shall include basic information such
as a description of the problem, allocated budget, execution timeframe, minimum qualifications of the solver and the
expected deliverables.

A typical match-making scenario between challengers and solvers goes as follows:
1. A Challenger posts a clearly defined research/innovation challenge on the Projects Hub.

2. Solvers browse the available challenges and select a suitable challenge to solve. Solvers request to solve the
challenge and provide preliminary solution proposal.

3. The Challenger evaluates the solvers’ proposals then selects the best solver to tackle the challenge.
4. The selected solver starts working on the challenge and provide the required deliverables within the timeframe.
5. Fund payment are agreed upon between the challenger and the solver(s).

All liabilities are to be handled directly by the challenger and the solver(s). The NTTO will facilitate linkage between
challenger and solver, and promote success stories. The NTTO shall not be responsible for the inefficiency of the
solution provided by the solver or any disputes that might arise from executing the project.

Funders are typically individuals or representatives from enterprise interested in supporting research and innovation
activities and willing to allocate budget for such a purpose. Funders provide seed budget to help explorers conduct
the project. They might not have a challenge to post but are willing to fund explorers and help them execute project
proposals.
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A typical match-making scenario between funders and explorers goes as follows:

1. An explorer is interested in researching a problem or developing a particular solution. The explorer publishes the
idea on the Projects Hub.

2. A Funder browses different ideas published by explorers and identify an idea of interest.

3. The Funder gets interested in funding a particular idea.

4. The Funder and the Explorer agree on the details of the project including deliverables and payment method.
5. The Explorer executes the project and communicate the deliverables to the funder.

All liabilities are to be handled directly by the explorer and the Funder. The NTTO shall not be responsible for the
inefficiency of the solution provided by the explorer or any disputes that might arise from executing the project.

Figure 4 depicts a registration flow-chart for a grantor in the Projects Hub. As stated before, a grantor can play the role
of a challenger or funder. When the grantor posts a new challenge or submits an intent to fund a research project, the
request shall be reviewed by the NTTO. This step ensures that only legitimate challenges and funding opportunities
are executed in the Projects Hub. If an application to post a new challenge is approved by the NTTO, the challenge is
added in the Challenges List. Likewise, if a request to fund a research opportunity is granted by the NTTO, the explorer
is informed of the funding opportunity. In any case, if the NTTO has enough reasons to reject a request from the
grantor, an explanation has to be provided.
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Figure 4 Grantor flow chart

Figure 5 depicts a registration flow-chart for an achiever in the Projects Hub. As stated before, an Achiever can play
the role of a Solver or Explorer. As a solver, the achiever can browse different challenges and apply to solve a problem
directly with the challenger. As an explorer, the proposals posted has to be vetted and examined by the NTTO to
ensure quality. When the NTTO approves the proposal, it gets displayed in the Proposals List and it becomes available
for funders to view and subscribe for funding. In any case, if the NTTO has enough reasons to reject a request from
the achiever, an explanation has to be provided.
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Figure 5 Achiever flow chart




A non-registered user can browse the Projects Hub as a “Guest” without necessarily registering as a grantor or solver.
Guests can view available challenges and browse the list of proposals with some restrictions to preserve the confidentialities
of proposed ideas. When a particular challenge is selected for further action, the guest will be asked to register and choose
appropriate user category based on the action required. Figure 6 depicts the Projects Hub main page.
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Figure 6 Projects Hub main page

On the main page, the Guest can read more about Projects Hub, read descriptions of user categories, browse
challenges, go over the proposals or chooses to join Projects Hub and subsequently registers. Figure 7 shows the
registration page. In this page, the guest is prompted to select a suitable user category (i.e. achiever or grantor).
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Figure 8 depicts the Challenges Page. The page shows a list of Challenges and related information per challenge.
Primary Challenge information is the title of the challenge, scientific area, the date the challenge was posted, award
allocated to solvers that manage to solve the challenge and the deadline to receive solutions. If an achiever is browsing
the Challenges Page and found an interesting Challenge, the achiever can apply to solve the Challenge. By choosing
to address the Challenge, the achiever will be presented with a Challenge Application Page where solution details will
be requested. The challenger keeps on receiving solution proposals from achievers and eventually decide on which
achiever to carry out the execution of the Challenge. If the Challenges Page is browsed by a grantor, a new Challenge
can be posted and added to the Challenges List. New Challenges has to be approved by NTTO to be displayed to the
Challenges List to ensure that the Challenges are reasonable and attainable.
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Figure 8 Challenges page

Profiles of achievers and grantors shall help populate a database of researchers and innovators in the country. Each
profile includes name, academic qualification, contact details, interest areas, previous projects, etc. This information
can become a handy networking tool where researchers can exchange direct messages to each other, create an
interest group and possibly work on a joint project. The database shall be open for anyone to access and researchers
have the discretion to decide the type of information they want to share. This database can be integrated with the
researcher directory available within The Research Electronic Submission System at TRC.

2.1.4. Innovation Support

There are several organizations in Oman playing different roles in the innovation ecosystem. Some organizations are
focusing on providing seed stage funding; others provide business incubation services; and other organizations are
focusing on IP protection support. It can become complicated for an innovator to know where to start the innovation
journey from and where to find help. The Innovation Development department (IDD) at TRC is the de facto destination
for prospective innovators in Oman. The NTTO can complement the work done by IDD at TRC by creating a virtual
layer of guidance and support for potential innovators at the national level. While LTTOs focus on innovators within
their respective jurisdiction, the NTTO shall serve a wider audience from the society including school students,
higher education students (not affiliated with an academic institution that has an LTTO), unemployed individuals and
employees as well. The NTTO shall welcome inquiries virtually through the “Innovation Information Center” within
Linking Oman portal.




The NTTO shall strive to channel inquiries and requests for support to the appropriate organizations. For example, if the
request for help is related to IP, the requester will be linked to the IP Office at Ministry of Commerce and Industry. When
some enthusiastic individuals have great ideas but lack necessary skills in starting a business for example, the NTTO
shall have helpful reading material in the information center section of Linking Oman. Other prospective innovators
seek funding, but they are not sure how to approach funding agencies and the types of funding schemes available.
Information about funding programs shall be available in the information center. Besides, the information center
shall include valuable information about IPR procedures in Oman, innovation upcoming exhibitions, conferences,
workshops, competitions, etc.

Through the information center, the NTTO shall try to channel all incoming requests and inquiries to the right custodian
organization for further action. The information center should become the first step that innovators in Oman resort to
get the latest news and receive help and guidance on issues related to seed stage funding, investment opportunities,
commercialization opportunities, intellectual property protection and other innovation-related issues. Figure 9 shows
the main components of Linking Oman portal.
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Figure 9 Main components of Linking Oman Portal

Upon budget availability, the NTTO can financially support LTTOs and provide them with limited funding for specific
tasks. For example, the NTTO can allocate some budget for Proof of Concept funding and request LTTOs to propose
the best way to distribute such a fund to its beneficiaries. The LTTOs shall compete and come up with the best
proposal to win the funding. Other examples of financial support programs include Innovation Fund and Startup
Fund. In such a scheme, the NTTO doesn’t support the innovators directly; it relays the funding through LTTOs. To
encourage LTTOs to perform better, the NTTO could organize an annual award that is given to outperforming LTTOs
based on their achievement. Such an award will stimulate competition among LTTOs which will eventually elevate
the status of TT in the country.

Table 1 Objectives and activities of the NTTO

Objectives Advance TT Capacity building Liaison & Innovation Support
Ecosystem and awareness networking between
TT stakeholders

Development of a TT
National policy

Coordinate and
execute capacity
building workshops
and training sessions

Coordinate national
events to link LTTOs
to each other and to
other stakeholders

Support and
guide prospective
innovators

Services and
Activities

Encourage
stakeholders to join
the NTTN

Coordinate and
execute awareness
sessions

Establish Linking
Oman

Capture research
opportunities and
channel them
to appropriate
organizations

Execution of TT
initiatives in the
National Innovation
Strategy

Funding innovation
schemes through
LTTOs

Encourage
stakeholders to
establish IP policies
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Figure 10 shows the various stakeholders and constituents of the NTTN. The NTTO plays an instrumental role in
mediation and coordination between different parties. Products, solutions, technologies and concepts coming out
from LTTOs can be channeled by the NTTO to business incubations for business nurturing and grooming. They can
also be channeled to maker-spaces and fab-labs for prototyping and modeling. In addition, they can be showcased to
investors for investment opportunities. To facilitate collaboration between NTTN stakeholders, a focal point from each
stakeholder should be identified to coordinate activities with the NTTO.
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Figure 10 National Technology Transfer Network: Constituents and Stakeholders

3. Organizational and Governance Structure of the
National Technology Transfer Office

The NTTO shall start its operations as an office within the organizational structure of TRC. This organizational affiliation
will ensure smooth and quick start of services and activities. This shall become the “Bootstrapping” phase for the office.
By the year 2022, it is anticipated that office would have accumulated enough knowledge and experience to operate
with some independence. The NTTO should not be confused with the LTTO at TRC as each entity plays a different
role. TRC LTTO shall be responsible for receiving invention applications and exploring potential commercialization
opportunities just like any other LTTO. The NTTO, although residing at TRC, serves all NTTN stakeholders in providing
guidance and support. The NTTO shall be part of TRC in the bootstrapping phase, but it should eventually become an
independent unit as explained in Section 4.

In the bootstrapping phase, the office shall attempt to provide the services and activities listed in Section 2.1 above. It
is evident that the office will not be capable of offering all services from the beginning. The office shall give emphasis
and give higher priority to (i) advancing the technology transfer ecosystem and (ii) capacity building of LTTOs in
the first two years of operation. Other services can be offered based on the availability of resources. The proposed
functional units operating the office are:

- Executive team: this is the management team within TRC responsible for executing the operational plan of the NTTO
in its bootstrapping phase

- Advisory committee: this is the committee that helps the executive team in achieving its strategic objectives through
proper guidance and outreach




3.1. Executive team

The executive team at TRC shall manage and execute the operational plan of the NTTO. The team shall ensure that
NTTO pursues its yearly action plan and achieves its objectives. The executive team comprises of:

- Director: The director is responsible for the day-to-day activities of the NTTO. The director leads the execution of the
vision and strategic objectives of the NTTO. The duty of the director includes but not limited to:

o ensure that the NTTO operates in the best possible manner to fulfill its vision;
o achieve the strategic objectives of the office;

o lead the development and enforcement of a Technology Transfer and Material Transfer policy in the country in
collaboration with NTTN stakeholders;

o execute TT activities specified in the National Innovation Strategy as much as possible and applicable;
o liaise with NTTN stakeholders;
o ensure that the tasks are distributed equitably between the subordinates;

o propose procedures to select rotating members of the advisory committee and to suggest an election process for
the chairman of the advisory committee;

o report NTTO's activities to the advisory committee and TRC upper management; and
o handle any task related to TT and assigned by the advisory committee or TRC upper management.

- Technology Transfer Office Specialist: The specialist’'s duty is to coordinate with existing LTTOs at universities,
industry and government. The TTO Specialist should be the focal point between LTTOs and the NTTO. The specialist’s
role is to encourage academia, industry, and government to establish LTTOs and to link with the NTTO. The specialist
is also responsible for organizing capacity building training sessions and workshops to improve the competency level
of LTTOs. The specialist is also responsible for enforcing the execution of the TTMoU signed between the NTTO and
LTTOs.

- Marketing and Outreach (M&O) Specialist: The specialist’s duty is to promote for NTTO within academia, industry,
and government. Part of the duties will include coordinating networking events such as exhibitions, conferences,
competitions, and other knowledge sharing events. The events will be used as a floor to promote national innovation
outcomes to industry and to encourage industry to invest in innovations and encourage governments to adopt and
support innovations. The M&O specialist is also responsible for developing newsletters for stakeholders and press
releases for the media. The M&O specialist will also assist capturing innovations and channel them to the appropriate
custodian nationwide. The M&O specialist is also responsible for Linking Oman portal.

- Executive Coordinator: The coordinator’s duty is to schedule meetings and handle administrative and financial tasks
required by the executive team. In addition, the coordinator shall keep track of filing and correspondence.

Table 2 summarizes the roles and responsibilities of the NTTO executive team. Figure 11 shows the organizational
structure of the NTTO.
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Table 2 Roles and responsibilities of the NTTO executive team

Position Role Internal Engagement with External Engagement with
Director Vision, strategic goals, TRC upper management -Directors of LTTOs
high-level coordination - Advisory committee

- C-level/Director General level
executives at Industry and
government

TTO Specialist Coordination with LTTOs | TRCLTTO -Focal points at LTTOs from
academic institutions, industrial
organizations and government

agencies
M&O Marketing & promotion - Media department Media counterpart at academia,
Organizing networking - Public relations industry and government
events department organizations
- IT department
Coordinator Administrative work Public relations department
within NTTO

Figure 11 Organizational structure of the National Technology Transfer office
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3.2. Human Resource minimum qualification requirements

During the bootstrapping phase (2017 to 2022), the NTTO executive team must be capable of kick-starting some of
the activities and programs based on the available resources. At this phase, TRC should relocate some of its existing
staff to become the nucleus of the NTTO executive team. This will ensure the smooth and quick start of the NTTO
without the financial burden that is usually associated with new recruitment. The executive team shall be competent
and skillful. Table 3 highlights the minimum qualifications required for each job of the executive team. Also, there are
a minimum set of skills necessary for all jobs whereas there are other dedicated sets of competencies for each type
of job.




Table 3 Qualifications and Skills of Executive team

Position

Educational Qualification

Specialized skills

Shared skills

Director

Ph.D. in any of Science

& Technology disciplines

+ Minimum 2 years’
experience working in
Science & Technology
management or related
fields after earning the PhD
degree

- Project Management
skills

- Policy and strategy
development skills

- Leadership and team
management skills

- Good command in Arabic
and English in reading,
writing and speaking

- Good interpersonal,
negotiation and
communication (both oral
and verbal) skills

TTO Specialist

Master’s degree in any

of Science & Technology
disciplines + Minimum 2
years’ experience working
in Science & Technology
management or related
fields after earning the
Master’s degree. Or
Bachelor’s degree in any
of Science & Technology
disciplines + Minimum 7
years’ experience working
in Science & Technology
management or related
fields after earning the
Bachelor’'s degree

- Planning skills
- Organizational skills

- Eager to self-learn and
self-develop new skills

- Problem solving and
critical thinking

- Must be able to work
independently or as part of
ateam

- Computer literacy and
command of common
office software programs
such as word processing,
graphic presentation,
spreadsheets and e-mail
software

M&O Specialist

Master’s degree in
marketing or public
relations + Minimum

2 years' experience.
Experience in Science &
Technology management
would be an asset. Or
Bachelor’s degree in
marketing or public
relations + Minimum

7 years' experience.
Experience in Science &
Technology management
would be an asset

- Innovation and creativity
skills

- Media and public
relations skills

- Fundraising skills

Executive Coordinator

High school diploma

Minimum 7 years’
experience working in
Science & Technology
management or related
fields

- Office keeping skills
such as filing and tracking
correspondence and files

The director is supposed to manage the day-to-day activities of the office and be aware of the TT process. Therefore, it
is recommended that the director is a Ph.D. holder in science and technology and should have leadership and project
management qualities. The TTO specialist is responsible for coordinating with LTTOs and encourage new LTTOs to
join the NTTN. Hence, it is recommended that the TTO specialist should have an educational background in science
and technology and should have planning and organizational skills. The M&O Specialist is responsible for promoting
TTO activities and liaison with stakeholders. Thus, it is recommended that the specialist should have an educational
background in marketing or public relations and should have the required media and public relations skills.
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3.3. Advisory Committee

The advisory committee is a consultant body to guide and steer the NTTO to ensure that the office operates efficiently
to achieve its objectives. The advisory committee shall perform quality control roles through reviewing the activities
of the NTTO and approving its yearly operational plan. The NTTO shall continuously refer to the advisory committee
for strategic guidance and outreach. The duties of the advisory committee are:

- To provide strategic direction to the NTTO

- To review the activities of the NTTO

- To approve the yearly operational plan of the NTTO

- To resolve conflicts and disputes raised between the NTTO and other NTTN members or stakeholders

- To help the NTTO facilitate and organize national TT events such as workshops, competitions, exhibitions and
others

- To help the NTTO raise funds to run its activities

The advisory committee will include key stakeholders from the NTTN. We propose that the advisory committee is
composed of:

- Representatives from two existing LTTOs from academic institutions

- Representatives from two existing LTTOs from industrial organizations
- Representative from the IP office, Ministry of Commerce and Industry
- Representative from the Industrial Innovation Center

- Representative from SKTTO, Ministry of Foreign Affairs

- Director of the NTTO

- External advisor

Some guidelines for the operation of the advisory committee are described below:
- Membership to the advisory committee is subject to renewal every two during the bootstrapping phase.

- In the first cycle of the committees’ operation (first two year), the NTTO shall invite LTTOs from academic
institutions and industrial organizations based on their merits and contribution to the TT ecosystem in Oman. The
procedure to select new members representing LTTOs from academic institutions and industrial organizations in
subsequent cycles is to be developed by NTTO executive team and approved by the advisory committee during
deliberations in the first cycle.

- In the first cycle, the chairman of the committee will be selected by TRC’s upper management. The chairman
changes every new cycle. The procedure to select a new chairman in subsequent cycles shall be developed by
NTTO's executive team and approved by the advisory committee during deliberations in the first year.

- The committee shall meet whenever it is required and upon the request of the director of the NTTO.

- Meeting minutes of the advisory committee are to be signed off by the chairman of the committee and shared
with TRC’s upper management for acknowledgment.




3.4. Key Performance Indicators

The NTTO must strive to achieve specific and measurable objectives every year. The advisory committee and TRC
management should approve and oversee achieving the goals of the NTTO. Examples of such Key Performance
Indicators may include but not limited to:

- Number of newly established LTTOs.

- Number of TT workshops and training sessions conducted by the Office.

- Number of Intellectual Property protection request received by LTTOs from beneficiaries.

- Number of Intellectual Property protection applications submitted by LTTOs to patent registration offices.

- Number of Intellectual Property protections received by LTTOs (such as patents, trademarks, utility models, etc...).
- Number of Academia-Industry-Government networking activities conducted.

- Number of Technology Transfer initiatives executed from the National Innovation Strategy that falls within the
mandate of the NTTO.

4. National Technology Transfer Office Foresight

Technology Transfer is a complicated process and requires experienced and skilled operators. Oman is new to TT
practices, and it is recommended that the NTTO starts with essential services and grow as the demand increases.
Initially, the NTTO shall operate with minimum financial and human resources requirements. This initial phase is
known as the bootstrapping phase and should kick-start in 2017 till 2022. During this phase, the office shall utilize
the existing financial, human resources and infrastructure of TRC. The office shall be a unit within the organizational
structure of TRC. Therefore, some TRC employees shall be relocated to work for the office to save the costs associated
with hiring new dedicated staff. Furthermore, the office shall seek the help of existing departments available at TRC to
run its activities and programs. Examples of such TRC departments include public relations, marketing, and IT services.
Utilizing the services offered by such departments will be very helpful to the office to run its planned activities, in the
initial phase.

In the future, the office has to become self-sustained to at least cover its operational cost. Eventually, the office has to
claim administrative and financial autonomy, but in a gradual manner.

After 2027 and based on the impact of the office on the TT ecosystem in Oman, the office can be turned into a
completely independent center with full fledge services including commercialization. The center would be entirely
independent of TRC and would offer services and activities keeping in mind the need to generate revenue for
sustainability. Establishing the center will require substantial capital investment from the government and/or private
sector within a Public Private Partnership model. The center will cover its operational expenses by providing paid
services such as consultancy, technology development, capacity building, commercialization and privileged access
to information and data. In addition, new services can be offered by the center such as helping LTTOs in licensing
technologies for a percentage of the deal. At this stage, the NTTN might become a membership-based initiative. Thus,
interested organizations from the industry will be requested to pay fees to benefit from the available services. The
NTTO is the custodian of the NTTN and will utilize the membership fees to sustain its activities. Figure 12 depicts the
foresight roadmap of the NTTO from 2017 to post-2027.
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Figure 12 National Technology Transfer office roadmap




5. National Technology Transfer Office Budget Requirements

Establishing a National Technology Transfer Office requires an adequate budget in place. This section estimates the
budget required to run the NTTO in the bootstrapping phase. Salaries of the executive team are not included in the
budget calculation since it will be taken care of by TRC's operational budget, at the bootstrapping phase. Linking Oman
portal can be outsourced to a specialized web development and hosting company or developed in-house at TRC. The
budget estimate recorded for this component in Table 4 assumes outsourcing the development of Linking Oman to a
specialized company. Other costs including marketing and event organizations are also recorded in the Table.

Table 4 NTTO Budget estimate in bootstrapping phase (values in thousand OMR)

Year 1 Year2 | Year 3 | Year 4 | Year 5 Total Notes

E-platform 50 5 5 5 5 70 Linking Oman

Marketing 4 4 4 4 4 20 Promotional videos
+ media marketing
campaigns

Events 12 74 74 74 74 308 Workshop = 10
Seminar = 1
Exhibition = 40
LTTO award = 10

Funding - - 10 15 15 40 Proof of concept fund,
innovation fund, IP
registration fund

Miscellaneous 5 5 5 5 5 25 Advisory committee
compensation, etc...

Total 71 88 98 103 103 463

The total estimated budget for five years is 463,000 OMR. However, some measures can be put in place to reduce
the budget dramatically. For example, E-platforms can be developed in-house at TRC. Additionally, the NTTO can
seek sponsorship of its events from companies from the private sector. Furthermore, some of the funding schemes
that can be offered by the NTTO can be co-funded with companies from the industry in a Public Private Partnership
model. Therefore, it is anticipated that the budget for the bootstrapping phase can be brought down significantly if
such measures are implemented.

6. National Technology Transfer Network: International Examples

Many countries around the World have attempted to establish a national unit responsible for commercializing research
and inventions. Developed nations usually have a good number of outstanding universities with well-established TT
offices to handle this task; while some other countries have few universities that are not focusing on research and are
new to technology transfer. In the latter category of countries (Oman falls into this category), the need for a national body
to stimulate TT activities arises. Three examples similar in function to the proposed NTTN are described in this section:

- South Africa: The Technology Innovation Agency works on developing an enabling environment for technology
innovation and commercialization in South Africa. The agency strives to bridge the innovation chasm between
universities, public entities, and the private sector. It promotes, develops and exploits inventions and discoveries
in the hope to improve economic growth and the quality of life of South Africans; and lays the role of a connector
between innovation stakeholders, a facilitator for later stage funding and an active funder to develop innovative ideas
towards commercialization.

- Ukraine: The Ukrainian National Technology Transfer Network is intended to unify information resources about
public and private organizations to better integrate with its European counterpart. The network attempts to transfer

5 Technology Innovation Agency. http.//www.tia.org.za/



technologies and know-how between science sectors and industry with clear emphasis on international activities.
Participants of the network include researchers, educational institutes, companies, financial organizations,
entrepreneurs and international organizations. The network provides a multitude of services like promoting Ukraine-
based innovations internationally, provide technology transfer broker service between participants, search for
investors to invest in Ukraine-based innovations and intellectual property protection, among others .

- Lebanon: A new proposal to establish a Lebanese National Technology Transfer and Innovation Network (NTTIN)
was published in July 2017. The network will work on gathering TT stakeholders from the public and the private
sector. It will help stakeholders engage and collaborate with each other and develop agreements and policies to
govern TT activities in the country. It shall be a non-for-profit association registered in the Ministry of Interior and
Municipalities. It shall be governed by 12 board members, half of them representing government entities, and the
other half representing academia and industry. The network operates through a general secretariat in the National
Council for Scientific Research 7.

It is clear that each country has to develop a national technology transfer unit customized to its local context and
circumstances. The South African model puts more focus on funding innovations while the Ukrainian model pays
more attention to the international market. The Lebanese model is still new and has not been tested yet. Nevertheless,
the NTTN proposed in this chapter is very similar in concept to the Lebanese NTTIN.

’6 National Technology Transfer Network. http.//www.nttn.org.ua/?idm=1&Ing=5
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Chapter 4

Conclusion

This report is meant to deliver key messages related to the scientific development and technological innovation
targeting the leadership and decision-makers in government, academia and the productive sectors in Oman.

It offers an overview of the current status of the national scientific research and technological innovation system,
covering an analysis of the Omani science, technology and innovation landscape, policies for empowering an efficient
system of innovation and technology transfer, its legislative and operational frameworks, and recommendations for
the establishment of national technology transfer offices.

This report is intended to be an assistive reference for channeling and directing the interests of decision-makers in
harnessing the capabilities of the Omani scientific research and technological innovation, with an academic system
more closely linked to the requirements of the economic and social development, leading to a more competitive
industry and a more efficient and efficient national economy.

The implications of strengthening and harnessing a national system for scientific research and technological
innovation are multi-faceted. Among them are contributions towards: increasing the flow of Foreign Direct Investment
to the country; expanding the potentials of the productive sector; increasing the efficiency of the public administrative
procedures; employing high value-added personnel and widening the potentials of the national labor market; putting
the foundations of high-impact scientific and technological outputs into traditional and new markets; and, cementing
linkages with the Omani expatriates.

This report carries a number of important messages and facts, as below:

Innovation system in Oman

The Research Council is leading national efforts to stimulate innovation in the country. Other organizations from both
government and private sector play crucial roles as well in the innovation and technology transfer ecosystem. The
capacity and landscape of the Omani innovation and technology transfer are shown below:

Strengths

The Omani landscape has many strengths. It is organized through a number of public entities, at different decision-
making and implementation levels. These include:

1- Policy making

- Ministerial level policies: Ministries of Education; Commerce and Industry; Higher Education; Foreign Affairs; and
The Research Council

- National coordination, integration and priority setting: The Research Council

- National policy setting and formulation: Ministry of Higher Education; The Research Council; Information
Technology Authority and others.

2- Strategies, roadmaps & foresight

- Science, Technology and Innovation strategy setting: National Strategy for Innovation; National Strategy for
Intellectual Property; National Research Strategy

- ICT innovation strategy setting: National Strategy for the Digital Society of Oman and e-Government.




3- Organizational bodies

- Ministry of Education; Ministry of Higher Education; The Research Council; Education Council; Ministry of
Commerce and Industry; Ministry of Foreign Affairs.

4- Programs and Initiatives

- Many programs initiated by: The Research Council; Information Technology Authority such as Oman Digital Initiative:
and others.

5- Technology enablers
- Academic and research institutions: Sultan Qaboos University; Sohar University and others.
- Science parks: Innovation Park Muscat, Knowledge Oasis Muscat.
- Business incubation centers such as SAS for Entrepreneurship, Zubair Small Enterprise Center and others.
- Health research centers: Sultani Hospital and others.
- Private sector: Petroleum Development Oman and others.

- Others: Industrial Innovation Center; Scientific Club; SAS Reality Simulation Center; Innovation Clubs, such as
Innovation Factory and others.

6- Funding agencies
- Competitive Funding: The Research Council and others.
- Institutional Funding: Sultan Qaboos University; Sohar University; Industrial Zones Authority and others.
- Other Funding entities: Ibtikar Development Oman; Oman Technology Fund; Sharakah; Raffd Fund and others.

Furthermore, Oman is a member of the World Intellectual Property Organization. It acceded to the World Trade
Organisation and adhered to the Agreement on Trade-Related Aspects of Intellectual Property Rights; and signed a
number of IP-related agreements, protocols and treaties.

Programs and schemes to support research, technology development, innovation, linkages between research and
business enterprises, and linkages between Omani researchers and international partners, are increasing. Many
initiatives were taken during the last decade. These include, among others:

- A political will for development, innovation and scientific research is clearly articulated.

- Establishment of systems of research centers, colleges, institutes of higher learning and other organizations.

- Launching multiple investment initiatives for applied research and innovation to create added value of innovative
services to citizens.

- Initiating ICT challenging initiatives and creating start-up opportunities.
Although the above lists of institutions and initiatives are not equally involved in science, technology and innovation,
these show that there are growing capacities in the Omani demand and supply levels, offering administrative, technical

and financial services to a growing sector.

Weaknesses and challenges

The STI landscape looks like a number of separate islands, rarely interconnected in their mission, policies and
objectives. Especially noticeable is the gap among governmental policies, research centers and higher education
institutions and the private sector enterprises; and in between the entities in each group.
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Many barriers and challenges exist in the STl ecosystem in Oman. This report has identified a number of challenges,
especially those related to: technology transfer, Intellectual Property Rights, funding, innovation enablers such as
Science and Technology Parks, incubators and others. These include, among others:

- Need for more connected research institutions’ mission.

- Absence of a technological development plan at national level.

- Innovation and technology transfer networks still practically not existing.

- Absence of sustainable incentive schemes for universities and researchers to commercialize their inventions.

- Discouragement of industry and businesses to invest in R&D, and lack of tax incentives for the private sector to
be engaged in R&D.

- Weak demand for scientific research from industry.

- Weak demand for marketing the outputs of scientific research.

- Value of exchange between different actors in innovation, higher education and scientific research is inadequate.
- Research resources are low.

In short, the challenges facing technology transfer include: unavailability of skilled personnel; inadequacy of resources;
faculty and student lack of engagement; low industry connection; slow buildup of experiences; and, financial
unsustainability. All of these should be addressed in the national science, technology and innovation system.

It is important to keep in mind that Oman suffers from several weaknesses, similar to many other developing
economies, such as: limited expenditures on education and on R&D, weak collaboration between universities and
industries, and inexistent royalty fees receipts.

It is suggested that the strong political will expressed through many initiatives, a clear strategic framework supporting
innovative activities, and updating the related legislation could alleviate most of the current weaknesses of the Omani
National System for Scientific Research and Technological Innovation.

Opportunities

Opportunities for Science, technology and innovation in Oman are many. They are mainly related to the driving
forces: political will; availability and efficient utilization of funds; current socio-economic situation; research institution-
industry relationship and industry engagement; updated legal framework; local and global competition; expected
society awareness; availability of human resources; major science and technology developments and their societal
impacts; and local, GCC, Arab and international markets.

This report attempted to touch many of the above. It discussed, among others:

- In education and human capital: strengthening the different levels of education (secondary education; reforming
and expanding university education system); supporting human resources; and others.

- In scientific research: establishing more universities and research centers, covering more practical subjects
related to domestic and international demand by markets and societal needs.

- In technology transfer: specifying the internal university IP and transfer of technology policy where it is still
missing; and others

- In innovation: fostering a culture of innovation; driving university-industry collaboration; networking; leveraging
Omani expats; building trust and raising awareness; and others.

- In policies and legal framework: use of Public-Private Partnership framework to obtain a catalyst legislative
framework.




- In funding issues: increasing Foreign Direct Investment; encouraging international funding of new areas of
innovation: green growth, renewable energy, waste treatment, nutrition, etc.

- In digital sector: developing the potential of technological innovation in digital applications and ICTs for
development of new services (digital technologies, big data, cloud computing, e-health, etc.).

For each of the above topics, there are several opportunities available to the public sector, the private sector, NGOs
and the international community to pitch in and contribute to elevate the Omani STI to new levels.

In short, the opportunities for government relate, in general, to:
- Supporting institution-industry R&D partnerships;
- Investing, supporting and nurturing organizations working in entrepreneurial support;
- Empowering investment of the private sector in technology-based businesses and new technologies;
- Eliminating legal hurdles for institution-industry technology transfer;
- Championing the role of the institutions in economic development;
- Focusing on human capitals and ways to enhance quality of life.

It is important to keep in focus in this regard the main goals of Oman: increase in economic growth rate, increase in
rate of investment, increase the contribution of industry to GDP, higher contribution of industrial exports to the growth
rate, and, reduction of unemployment.

Threats
The Omani ecosystem is small, hence subject to actual and potential threats. Many of these were covered in this report.

The main threats to the scientific research and technological innovation system in Oman relate to legislation and
funding. This report analyzed the legislative scenery in relation with research and technology, technology transfer,
intellectual property rights and related matters. This calls for a major update of the current legislative framework.

To give some examples of existing threats, the following are listed:
STI system is a vertical centralized hierarchy with high domination of publicly funded institutions.
There are several ministries developing policies and programs for innovation. Little coordination is noted.
Ranking of Oman is poor in relation to Global Innovation Index, and especially the Innovation Output Sub-index.

Culture of innovation and transfer of technology among different stakeholders (researchers and companies) is
lacking.

Foreign investment is primarily directed towards oil and gas industries.

Further threats relate to the current gaps in the innovation landscape. It was shown in this report that there is a lack
of a strategic framework that integrates the transfer of knowledge and technology into a productive chain or cycle
to have the desired effects. It is short of proper levels of funding (by government, private sector, universities and
research entities, and international bodies); and, suffers from a relaxation of the implementation of the intellectual
property laws and regulations.

Innovation and Technology Transfer Offices

It is proposed in this report the establishment of innovation and technology transfer units/offices at universities and
research centers and a National Innovation and Technology Transfer Office. It is suggested to establish the National
Innovation and Technology Transfer Office as a dedicated office residing at The Research Council.
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It is shown thatthe NTTO operational framework, with enabling systems and policies, will strengthen the relationships
between the scientific research institutions and programs, the public and private institutions supporting innovation
(such as incubators, technology parks), the research and development financing institutions, and investment in
technology. It is the missing link and facilitator in the Omani landscape of innovation.

It is important to note that the establishment of the NTTO was well received by senior public sector officials and
academia.

Policy measures should be developed to address all issues related to the establishment the NTTO (as suggested in
the report).

The activities of the NTTO should be supported by measures taken at several levels, such as:

Government through the development of legal and regulatory frameworks that allow scientists to cooperate with
industry and transfer the knowledge gained in public or university-funded projects.

Universities by creating institutional incentives for researchers to collaborate with private companies.

Public sector entities by developing policies and implementation plans supporting the development of the STI
ecosystem.

Funding opportunities by public, private and international funding entities.

Private sector entities, through opening their innovation prospects to local scientific research and technological
innovation bodies.

Furthermore, and at the levels of universities and research centers, the technology transfer offices will be tasked
with setting up the internal intellectual property policies, promoting technology transfer to their researchers and
interfacing with evaluation and promotion procedures for faculty members.

Final notes

A number of suggestions are made in this report to address these challenges. In short, the creation of NITTO and
network of TTOs will form a promising starting point for setting up a strategic framework; an increase confidence in
the STl system will encourage the funding of innovation activities; and, a series of aggressive legislative instruments
will secure the playground for innovation providers and users.

There is no doubt that there are many benefits to the country if the proposals are implemented, with short and
medium terms positive impact on the national economy. These include, among others: an increase in value-added
production activities; an increase in local demand and in exports of innovative products and services to traditional
and new markets; the creation of employment opportunities for technically-educated youth; an increase in FDI and in
investment opportunities by Omani entrepreneurs; and, the reversal of the brain drain of talented Omanis.

A note of caution is due here. If decision-makers in government, universities and research centers and the private
productive sector do not act upon the recommendations of this report, the disordered state of affairs will probably
continue as is. This means, many inter-related efforts, leading to a small impact on individual entities, and a
discouragement of innovation actors in the short term. Unfortunately, Oman will then miss the boat of the global drive
of innovation, and its potential competitive advantages in its traditional markets and promising outlook.

It is believed, as presented in this report, that Oman can and should invest all efforts to position the country among
the regional and global nations in the field of scientific research and technological innovation. Keeping in mind, that
most scientific discoveries and technological innovations have double edge impact in society and on the environment
difficult to predict at the design stage in an acceleration age. Hence, professional ethics and research governance
become essential at the individual and institutional levels.
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