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Foreword

Chairman of the Board

Mohammed Bin Rashid Al Maktoum Foundation

Arab Reading and Knowledge Indices..

. Objectively and scientifically tracking

situations and trends for a sustainable development

“History teaches us that no civilisation has
endured by relying solely on its might and its
wealth, but rather by virtue of the efforts of its
people to innovate solutions for the challenges
that faced them. Civilisations that stopped
learning and researching future opportunities
declined and were reduced to being the subject
of history books,” said His Highness Sheikh
Mohammed bin Rashid Al Maktoum, Vice
President and Prime Minister of the UAE and
Ruler of Dubai, underlining the unparalleled
importance of hard work and innovation in
building nations.

To be sure, for this paradigm to achieve its
objectives, we need to exert tremendous efforts
to create the scientific tools that would see us
through the challenges; we need to propose
solutions and implement best practices to face
them. With that in mind, we present you today
with the fruit of these efforts, which reaffirm
Dubai and the UAE’s lead when it comes to
launching innovative initiatives and project that
seek to spread knowledge around the world.

The first of its kind in the region, Arab Reading
Index initiative was the fruit of a collaboration
with the United Nations Development
Program (UNDP), and extensive efforts by
top-tier experts and specialists in research- and
knowledge-related fields. It supports the UAE’s
National Reading Strategy, which seeks to instil
a reading culture in the country.

The Index is an objective scientific tool that
tracks the status of reading and evaluates
cultural development in the Arab World. It
also serves to measure the extent to which our
knowledge-related initiatives have succeeded in
realising their objectives. We are confident that
the Index will be a go-to source for facts and
figures for stakeholders and decision makers
in their efforts to set policies that encourage
reading and knowledge.

With the same frame of mind, we had previously
launched the Arab Knowledge Index, another
unique product that studies knowledge in
the Arab World along six main axes: pre-
university education, higher education, technical
vocational education and training, information
and communications technology, economy and
research, development and innovation.

The Arab Knowledge Index has successfully
offered stakeholders in the Arab World a
roadmap to rely on when setting strategies,
providing them with accurate data and statistics,
updated on a yearly basis in accordance with
international  standards.

The Arab Reading and Knowledge Indices thus
become part of the Arab Knowledge Project,
which secks to fill the knowledge gap in our
region, enabling our countries to produce and
disseminate knowledge, and to use it for the
good of our people and future generations.

Sheikh Ahmed bin Mohammed bin Rashid Al Maktoum
Chairman of the Board
Mohammed bin Rashid Al Maktoum Foundation






Preamble

United Nations Development Programme

The release of this report comes as the Arab
Knowledge Project entersits 10th year investigating
the complementarity between knowledge and
development, and how this interaction can
contribute to achieving sustainable human
development in the Arab region. Over the course
of a decade, the Project has moved from studying
and analysing the state of knowledge in the
region and its theoretical foundations, to applying
rigorous quantitative tools to monitor and evaluate
the sectors which present a strong link between
knowledge and development. These are pre-
university education; higher education; technical
vocational education and training (TVET);
information and communications  technology
(ICT); economy; and research, development and
innovation (RDI).

This year’s report encompasses two distinct
but related components. First, the 2016 Arab
Knowledge Index, an updated and revised version
of the 2015 edition to better capture the state of
knowledge systems in the Arab region. Second, the
Arab Reading Index, a new initiative resulting from
an electronic survey on reading practices which
received more than 145,000 responses from 22
Arab countties.

While the Arab Knowledge Index focuses on how
the relation between knowledge and development
can help meet contemporary challenges, the Arab
Reading Index assesses the practice of reading in
the lives of people across the region. It emphasizes
the role of reading as an indispensable tool
which empowers individuals, improves skills and
capacities, and supports innovation and creativity.
Reading is to knowledge what letters are to the
alphabet; it is the embodiment of the passion
and curiosity that drive advances in knowledge
and development. Reading is a distinguishing
feature of developed nations that offers limitless
opportunities for learning, providing a distinct
advantage in an era of unprecedented progress
in science and technology. Reading also provides

the means to understand outrselves, others and our
social environment, as well as to devise effective
and sustainable solutions to complex economic,
social, political, environmental and development
challenges.

The Arab Knowledge Index and the Reading
Index are complementary efforts towards the
establishment of knowledge societies in the Arab
region. Both indices seek to provide reliable data to
inform decision-making processes and to support
the development of evidence-based policies aiming
at advancing knowledge-led human development
in the region and beyond.

The methodology adopted for the Arab Reading
Index marks a shift for the Arab Knowledge
Project from the utilization of external data and/or
development of case studies on specific counttries,
toward producing its own data by conducting
an electronic survey covering 22 Arab countries.
In the coming years, the intention is to develop
further tools of study and expand their coverage
in terms of topics and participation.

Despite the challenging circumstances in the
region, the Arab Knowledge Project has remained
steadfast. Its milestone achievements are a result
of the longstanding and solid partnership between
the United Nations Development Programme
(UNDP) and the Mohammed Bin Rashid Al
Maktoum Foundation, and are guided by the
vision of H.H. Sheikh Mohammed Bin Rashid
Al Maktoum, Vice President and Prime Minister
of the United Arab Emirates and Ruler of Dubai,
who maintains that: “The race for excellence has
no finish line”.

We would like to express our gratitude namely
to the teams at the Arab Knowledge Project,
Mohammed Bin Rashid Al Maktoum Foundation;
looking forward highly and with eagerness to the
yet upcoming initiatives and publications by the
Arab Knowledge Project.

Sophie de Caen
Regional Director, a.i.
Regional Bureau for Arab States
United Nations Development Programme
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Preamble

With the mutual objectives of promoting
knowledge as a key driver of sustainable
human development and laying the foundations
for a knowledge society, the United Nations
Development Programme (UNDP) and the
Mohammed Bin Rashid AlMaktoum Foundation
(MBRF) joined efforts to implement this shared
strategic vision for the Arab region.

This partnership, established in 2007, has
produced several initiatives, including the Arab
Knowledge Report seties', the Knowledge4All
digital portal® and this Arab Knowledge Index
(AKI) 2016—a revised version of the 2015
edition.

The AKI is the fruit of years of research and
consultations, starting with the development
of the Arab Knowledge Report series, which
highlighted the need to devise a knowledge index
that adopts international standards while taking
into consideration the specificities of the Arab
region. The Index serves as a tool for monitoring
and evaluating the state of knowledge systems
in the Arab region through a number of pillars,
sub-pillars and variables.

The first version of the AKI was produced in
2015 in accordance with a rigorous scientific
and statistical methodology, following extensive
literature review and consultations with experts
and stakeholders from the Arab region and
beyond. The results of the AKI 2015 were
released in a report outlining the conceptual,
methodological and statistical ~approaches
of the Index, as well as the results for each
Arab country”’ These results were launched in
December 2015 during the Knowledge Summit
in Dubai, gathering more than 1,000 participants
from around the world.

The process of producing the AKI 2015
illustrated the complexity of developing such
an index, and confirmed that efforts to this
end must be refined over time through the
collection of feedback and additional measures
to ensure data availability. The AKI 2016
is therefore a continuation of this process
and a contribution to the combined effort to
illustrate the significance of knowledge as

aprimary driving force for achieving sustainable
development in the Arab region. It provides
an adaptable tool that may even be applied
beyond the Arab region to inform evidence-
based policies and contribute to the broader
monitoring tools to assess progress achieved
toward the Sustainable Development Goals

(SDGs).

The Arab Knowledge Project (AKP) will
continue to develop the Index in the coming
years in order to support the establishment of
knowledge societies and economies as gateways
to sustainable human development in the Arab
region.

Introduction

The world is evolving and progtessing at an
unprecedented speed, whilst simultaneously
generating a continuous flow of knowledge.
Scientific research and technological innovation
play an increasingly central role in driving
human development and redefining the concept
of development as a knowledge-intensive and
people-centred process. This was placed at the
forefront of the first Human Development
Report, which stressed that “people are the real

wealth of a nation”.*

“The term ‘knowledge society’ refers to this
current phase in the evolution of human
progress”)  whete knowledge has become
a prerequisite for development. However, there
is an increasing gap between the minimal
progress achieved in the Arab region towards
sustainable development and the amount
of resources made available to support such
progtress. The 2014 Arab Knowledge Report
highlighted this challenge, arguing that despite
the relative progress achieved by certain Arab
countries in terms of knowledge in support of
development, results remain below the desired
average. This “indicates the absence of the
main drivers required to access the knowledge
economy and the knowledge society to achieve
genuine development.”

The Arab Knowledge Index is among the
ploneering initiatives that seek to provide
measures for assessing the state of knowledge
from a development perspective and guide
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policymaking processes by highlighting areas of
strength, weakness and potential improvement.

As the international community progresses towards
the Sustainable Development Goals, it is important
to focus on more efficient and transparent ways to
improve not only data collection, reporting and
availability, but also the timeliness of data in the
context of data harmonization for better compatison
across countries.

Source: UNESCO, 2015a.

The significance of establishing the AKI

The development of the AKI represents
a milestone in the work of the Arab Knowledge
Project, as it marked a shift from the stage of
qualitative assessment and diagnosis (Arab
Knowledge Report series) to a stage of
quantitative assessment and analytics; from
using external tools to conceiving standardized
adaptable tools that take into account countties’
states of knowledge systems and their particular
challenges.

The added value of the AKI is its capacity to
measure the progress of knowledge acquisition
and expansion as a precondition to development.
Most importantly, the Index:

- Establishes the concept of knowledge as
a precursor to cross-sectoral sustainable
human development.

- Integrates the multiple factors that contribute
to knowledge and human development,
including — but not limited to — enabling
environments, cultural ~specificities and
countries’ development needs.

- Respects international standards and follows
a standardized objective methodology that
links the various AKI indices and pillars to
relevant global indicators.

- Adoptsa participatory approach and proceeds
on the basis of consensus among experts
regarding conceptual and technical aspects.
This was achieved through the organization
of regional workshops and discussion panels
in a number of Arab countries (Algeria,
Egypt, Jordan, Morocco, Tunisia and the
United Arab Emirates) in addition to direct
personal and electronic consultations with
experts and research centres inside and
outside the Arab region.®

In this regard, the AKI intends to support the
implementation of the recommendations of the
2030 Agenda for Sustainable Development that
underlines the need for a more comprehensive
approach to sustainable development, the
importance of indices, the necessity of
integration at the global, regional and national
levels, and the need to focus on local contexts.
The strength of knowledge systems is key to
put in place such an approach.

The Sustainable Development Goals and targets
are integrated and indivisible, global in nature and
universally applicable, taking into account different
national realities, capacities and levels of development
and respecting national policies and priorities.
Tatgets are defined as aspirational and global, with
each Government setting its own national targets
guided by the global level of ambition but taking into
account national circumstances.

Source: United Nations, 2015D.

The AKI and the 2030 Agenda for
Sustainable Development

In September 2015, world leaders agreed upon
a bold and ambitious development agenda, the
2030 Agenda for Sustainable Development,
which established 17 Sustainable Development
Goals (SDGs) and 169 targets, all of which are
to be achieved by 2030.”

“Today’s global realities and development
challenges demanded that the post-2015
development agenda should be more ambitious,
interconnected, and universally applicable than
its predecessor, with a comprehensive vision
and practical means for achieving sustainable
development™.!” As such, the SDGs aim
to complete the unfinished business of the
Millennium Development Goals (MDGs), while
expanding the priority areas, and with a pledge

to leave no one behind.

Jan Eliasson, Deputy Secretary-General of the
United Nations said:

The 2030 Agenda ... is a global blueprint for
ending poverty and building a safer and more
equitable world. It is a universal agenda, one
which all countries are to integrate with their
national plans and aspirations. It enshrines
a responsibility to focus on the world’s most



vulnerable and those affected by protracted
conflicts and natural disasters."!

Unlike the previous Development Agenda,
which focused mainly on the social dimension,
the SDGs also integrate the economic and
environmental spheres. This highlights how
the AKI and the SDGs share some undetlying
principles, namely:

- Vision: the AKI is based on a strategic
vision that places the human being at the
core of sustainable development, being both
the driver and the target of development
efforts. The AKI 2015 makes it clear that
development today is a complex concept
“reflecting the fact that human beings are by
their very nature multifaceted, with a plethora
of different needs to which development
may respond.””® This is the same vision
that guided the formulation of the 2030
Agenda for Sustainable Development,
which considered people to be the pillar of
sustainable human development, thereby
distinguishing between human resources
development that invests in individuals to
serve production, and human development
aimed at mobilizing physical and knowledge
resources to create a world where people can
thrive.”

- Methodology: The AKI offers standardized
knowledge-specific measures that can assist
in monitoring the progress toward the
SDGs at four levels: a global level (with 100—
120 indicators for the 17 SDGs and their
169 related targets); a sectoral level (with
indicators for the areas of the 2030 Agenda);
a regional level (with indicators to monitor
regional targets); and a national level (with
countries setting indicators that reflect their
strategies and policies)."* As such, the AKI
represents a contribution in the Arab region
to monitoring progress on knowledge
generation and use toward the 2030 Agenda,
which stresses that “quality, accessible, timely
and reliable disaggregated data will be needed
to help with the measurement of progress
and to ensure that no one is left behind.” It
adds that such data is key to decision-making,
and that data and information from existing
reporting mechanisms should be used where
possible.” It is an effort to provide a basis
through which knowledge can be generated,

acquired, transferred, and localized to
empower individuals with the necessary
skills and resources to put this knowledge in
the best use to support the 2030 Agenda.

- Inclusiveness: The sectoral indices that
comprise the AKI include a large number
of goals and targets set out in the 2030
Agenda. It is expected, therefore, that the
regular implementation of these composite
indices (sectoral indices) will provide a rich,
reliable and constantly updated database that
will act as an essential source for tracking the
related progress toward the SDGs. The AKI
also represents a valuable contribution to
overcoming the challenge of data availability
in the region highlighted by the General
Assembly  Declaration: “We  recognize
that baseline data for several of the targets
remains unavailable, and we call for increased
support for strengthening data collection
and capacity building in Member States to
develop national and global baselines where
they do not yet exist.”'®

The conceptual framework

The AKI is based on the three interdependent
and functionally complementary basic concepts
of knowledge, development and sustainability.

Knowledge:

Knowledge is not limited to the possession of
information and facts (explicit knowledge). It
encompasses all mental processes, capacities
and skills involving research, scrutiny, analysis,
criicism and inference (implicit knowledge)
with the aim of producing new ideas and tools
that may be used to bring about positive changes
for people, develop their capabilities and expand
their options. This is the foundation of the
link between knowledge and development, as
emphasized across all AKP initiatives.

Development:

The concept of development goes beyond
material ~ progress,  social  development
and economic growth. It accommodates
all intellectual, economic, political, social,
environmental and other aspects surrounding
the individual (ie. human development).
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According to the AKP:

Real development enables societies to
transform their physical potentials and natural
resources through knowledge, innovation and
creativity into a developmental base that lays
the foundation for enabling environments
that respect human rights, reduce poverty,
create decent jobs and ensure that social
spending is a real investment for the future
and an expansion of the opportunities for
youth empowerment."”

Sustainability:

This concept is defined systematically in three
dimensions: economic, social and envitonmental.
Accordingly,  sustainable  development  is
development that “meets the needs of the
present without compromising the ability of
future generations to meet their own needs.”®

Knowledge for comprehensive and
sustainable development

The World Bank was among the first
organizations to combine these three concepts
by underscoring the relationship between
knowledge and development in its Knowledge
for Development initiative. It argued that the
real gap was not simply in income, but in the
ability to acquite knowledge; and that the
difference between rich and poor countties or
social groups lies not only in weak financial
resources, but also in their ability to produce, share
or use knowledge to cope with daily challenges.”

In this regard, the World Bank presented
the “knowledge evaluation methodology”
as an interactive tool (a set of two indicators
on knowledge and knowledge economy) for
monitoring the overall level of preparedness of
countries for developing a knowledge-based
economy. The aim of such initiatives was to help
countries identify challenges and opportunities,
however they were discontinued in 2012.

At the Arab level, there have been few attempts
to measure such aspects of a cognitive or
knowledge-related nature, either as separate
indices or as indicators in wider composite
indices. This highlights the importance of the
AKI at a time when the Arab and international

arena search for the methodological tools to
assess the relationship between knowledge and
sustainable development.

Methodological framework

Work on the AKI began in 2015 with the aim
of achieving a composite index by 2017 that
measures knowledge from a multi-dimensional
development perspective, meets international
standards of reliability, and is sufficiently flexible
to be adapted and employed in countries with
different development contexts.

Guiding principles

Establishing an AKI that is structurally sound,
sustainable and competitive requires a set of
underlying principles to guide the process in all
its stages. These include both generic and sector-
specific principles.

Generic principles

- Building the AKI on pillars that relate to
the development priorities of the Arab
countries, without isolation from wider
global development trends.

- Establishing a general framework for the
Arab countries while also accommodating
country-specific peculiarities and allowing
regional and international comparisons.

- Ensuring that Index formulas are accurate,
clear and presented coherently as part of the
wider context of knowledge development,
while providing the necessary details to avoid
over-simplification of complex realities.

- Identifying a clear model of pillars and sub-
pillars by selecting which and how many
variables are relevant to each sectoral index.
This constituted one of the key challenges
in the process of developing the Index,
given the lack of data available for several
variables.

- Collecting the data necessary to ensure the
Index is compiled from credible and reliable
sources. Due to the experimental nature
of this stage of Index development, it was
agreed that data sources from as early as
2006 may be utilized in order to secure
sufficient data to calculate the indices, while
recognizing the limitations of this practice in
future stages of Index development.



Sector-specific principles

- A composite index is developed by sector
experts, while ensuring consistency with the
general AKI framework.

- The choice of pillars, sub-pillars,
components, sub-components and variables
is proposed and finalized by sector experts,
in light of consultations and discussions
with relevant stakeholders. Each sectoral
index should be capable of providing
readers with a comprehensive overview of
the conditions of that sector in the countries
that are currently included in the Index.

- Since the sectors interact with each other,
it is accepted that some variables will
appear under more than one index. In such
cases, coordination between expert authors
is necessary to avoid inconsistency and
overlap.

- In cases where data is unavailable for
suggested fundamental pillars, sub-pillars,
components or sub-components, the
concerned sector expert shall either employ
the most adequate proxy variable for which
data is available (providing this does not
detract from the essence of the Index), or
choose to retain the measure in a limited
form until the corresponding data becomes
available for the Arab countries. The expert
author may thus present an ideal/aspited-for
composition versus a cufrrent composition
in light of what is currently possible and
available.

Figure 1:

Stages of Index development

The development of the AKI involved four
main stages: first, a descriptive stage explored
the most important indices available at the local,
regional and international levels for each sector.
Second, an analytical stage identified focus areas
in order to avoid replication of available indices.
Third, a development stage set the structure of
the general Index with its six sectoral indices.
Fourth, an experimental stage during which the
external validity of the selected indices and their
relative weights are tested and refined through
expert consultations.

The preliminary structure was adopted following
extensive literature review and consultation with
Arab and foreign professionals with substantial
experience in developing and assessingindicators.
Background papers were also produced on
a series of topics, and regional workshops were
organized to collect input from stakeholders,
policymakers, researchers and professional
expetts.

The above process led to the identification of
six main sectoral indices (Figure 1).

Data for each sectoral index was statistically
verified to ensure the appropriate consistency,
sensitivity of variables and distribution of
weights. The results have demonstrated
a significant consistency between the indices.
Cronbach’s alpha coefficients exceeded 0.7

The six main sectoral indices of the Arab Knowledge Index

Arab Knowledge

Index

Pre-University Eddan e Higher
Education Vocational Education
Education and

Training

Information and Economy Research,
Communications Development
Technology and Innovation
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in more than 80% of the composite indices.
Inconsistency in some indices is attributed
to the lack of data. In other indices, such
inconsistencies resulted from the nature of the
variables. The coefficient of determination for
indices generally exceeded 50%. More technical
details are available in the chapter on Statistical
Methodology.

Quality control

Quality control in Index development is essential
to ensure the validity, reliability and significance
of the product, as well as to correctly monitor
the evolution of a particular sector and enable
time and geographical comparisons. The AKI
team was keen to introduce quality control
measures throughout the development stages
(planning, designing, application, evaluation and
modification), and to apply corrective measures
where necessary. Data was audited, verified and
cleaned at all stages of sourcing, collection,
processing, presentation and interpretation.
The results of the Index were evaluated against
similar credible international indicators and
regular reviews were conducted to deal with any
emerging issues.

As evaluation is an important factor in quality
improvement, the AKI 2015 has been subject
to comprehensive revision, and refinements
have been introduced in light of feedback and
consultations with experts and stakeholders.

The AKI 2016

The review of the first edition of the Index led
to a higher degree of accuracy and reliability,
the expansion of its scope and use, as well as
improvements in its sustainability. Revisions are
essential in constructing indices, especially as
they ensure that the index in question reflects
regional and international developments and
includes data that is updated in light of available
information and recently released statistics.

Revisions are also essential because development
is a constantly evolving process which requires
continued reconsideration of its components,
applicability to local contexts and responsiveness
to emetging challenges.”’

Key changes to the first version of the AKI

The review of the AKI aimed to inform
a revision of its structure in light of the results
of statistical analysis, as well as to address data
availability issues. Concerning the lack of data,
the research team sought to expand the number
of sources and reviewed some choices in relation
to variable selection to ensure better alignment
with the conceptual foundations of the Index.

Changes to sector-specific indices included:

- Adoption of a revised structural model,
as in the case of the Technical Vocational
Education and Training (TVET) Index.

- Changes in the sub-pillars, as in the case of
the Pre-University Education Index.

- Changes in the components, as in the case of
the Research, Development and Innovation
(RDI) Index and the Higher Education
Index.

- Addition, deletion and replacement of
variables, as in the case of all six indices.
Some changes were also applied to the
nomenclature and categorization of certain
variables.

The following section is a general introduction
to each of the six AKI indices and their relation
to sustainable development, with an overview
of the indices’ main composition and the key
changes introduced in the 2016 version.

Pre-University Education Index

The inclusion of this sector as a main
constituent index of the AKI reflects its vital
role in developing human capital and advancing
knowledge. The Pre-University Education
Index seeks to reflect the state of education
in a specific context, without being limited to
the traditional measures of literacy, science,
technology, engineering, and mathematics
(STEM) education and rates of enrolment.

The Pre-University Education Index measures
the efficiency of, and identifies challenges to,
the key components of the educational system,
taking into account the interaction between
outputs, enabling environments and general
development contexts.



Based on a desk review of reports and
current indices as well as individual and group
consultations, the team developed a composite
index in 2015 comprising four main pillars:
knowledge  capital, enabling  environments;  general
developmental contexct; and management and governance
of the educational system.

Data for this index was collected from credible
international datasets produced by the United
Nations Educational, Scientific and Cultural
Organization (UNESCO), the World Bank, and
the TIMSS and PISA surveys, among others.

The revised 2016 version of the index
devotes additional attention to eatly childhood
programmes and  pre-school  preparation,
assigning them a dedicated sub-pillar under the
enabling environment pillar. It also added a health
context sub-pillar under the development context
pillar, and replaced some variables.

Education is a fundamental right and the basis for
progtess in every country. Parents need information
about health and nutrition if they are to give their
children the start in life they desetve. Prosperous
countries depend on skilled and educated workers.
The challenges of conquering poverty, combatting
climate change and achieving truly sustainable
development in the coming decades compel us to
work together. With partnership, leadership and wise
investments in education, we can transform individual
lives, national economies and our world.

UN Secretary-General Ban Ki-moon

Source: UNESCO, 2014b.

Technical Vocational Education and
Training (TVET) Index

The development of the TVET Index is
an attempt to capture the direct results
of modern technological advances and
corresponding transformations in the labour
market, occupations and required skills. Such
advances have made acquiring knowledge
skills and technological capabilities an essential
prerequisite, not only in developing a knowledge
economy but also in eliminating unemployment,
increasing efficiency and productivity, and
empowering youth with skills to achieve
sustainable human development.

The first version of the TVET Index (2015)
was developed to reflect three dimensions that
currently constitute the main features of this

sector in the Arab region:

1) The gap between TVET system outputs and
labour market needs.

2) The very low rates of entrepreneurship
despite the prevalence of the concept of
self-employment in political, economic and
media discourse.

3) The Shanghai Consensus on “Transforming
TVET: Building Skills for Work and Life”,
being a referential document outlining the
importance of this sector in the context of
human development.

Based on the above, the 2015 TVET Index
consisted of three pillars: Jabour supply; labour
demand, and entreprenenrship. However, lack of
data represents a key challenge in this sector.

The revised version of the Index (2016) presents
a new refined structural model, with changes at
the level of the main pillars and the introduction
of new sub-pillars to reflect the environments
and factors that influence this vital sector. New
variables were also added to better understand
the dynamics of the TVET sector in the Arab
region and identify major areas of weakness. The
2016 TVET Index comprises three main pillars:
education and training, organizational framework; and
development context.

The objective of Sustainable Development Goal No.
41s to ensure inclusive and equitable quality education
and promote lifelong learning opportunities for all.
Among other things, it aims to:

- By 2030, ensure equal access for all women and men
to affordable and quality technical, vocational and
tertiary education, including university.

- By 2030, substantially increase the number of
youth and adults who have relevant skills, including
technical and vocational skills, for employment,
decent jobs and entreprencurship.

- By 2030, eliminate gender disparities in education
and ensure equal access to all levels of education
and vocational training for the vulnerable, including
persons with disabilities, indigenous peoples and
children in vulnerable situations.

- By 2020, substantially expand globally the number
of scholarships available to developing countries,
in particular least developed countries, small
island developing States and African countries, for
enrolment in higher education, including vocational
training and information and communications
technology, technical, engineering and scientific
programmes, in developed countries and other
developing countries.

Source: United Nations, 2015b.
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Higher Education Index

The higher education sector constitutes a vital
gateway for societies to develop knowledge-
based economies that improve development
and promote human welfare. Higher education
institutions produce the human capital needed
by the labour market to achieve comprehensive
social and economic development.

The AKI 2015 Higher Education Index is
built on a systemic approach based on three
interrelated pillars, namely: higher education inputs,
processes and outputs, and their mutual influence
with the local context. Data was drawn from
credible international datasets such as those of
the UNESCO, the World Bank and the Global
Innovation Index (GII), while also employing
the data collected from the AKR 2014 and other
indicators on economic competitiveness and
knowledge economy.

The revised version of the index for 2016
maintained the same general structure, but some
additional variables were introduced to expand
the thematic coverage of the index as well as to
address gaps in data availability.

Sustainable human development cannot be brought
into being without the existence of a culture of peace
... Conversely, a culture of peace cannot develop in
contexts where development levels are tending to
stagnate ot even fall back, and where private short-
term interests take precedence over the quest for
sustainable human development for all. ... Higher
education establishments have a key role to play by
contributing to equitable and sustainable development
and to the culture of peace by actively promoting
intellectual and moral solidarity (Palermo, I, 1st para)
on the basis of respect for human rights, active citizen
participation and mutual respect (Beirut).

Source: UNESCO, 1998a.

Information and Communications
Technology (ICT) Index

The importance of ICT lies in its direct impact
on all sectors, to an extent that has placed it
at the centre of governments’ visions and
strategies aimed at achieving knowledge-based
societies. At the same time, the ICT sector is
equally influenced by the performance of other
sectors related to the knowledge systems. The
role of ICT in development is also central
because it enhances “North-South, South—

South and triangular regional and international
cooperation on and access to science, technology
and innovation and ... knowledge sharing on

mutually agreed terms”.”!

The 2015 ICT Index was structured around
two main pillars: the first consists of sub-pillars
that reflect: capacity of information technology
infrastructure; communication; cost-to-income
ratio; and daily usage by individuals, institutions
and governments. The second pillar comprises:
the enabling environment, including the quality
of elementary, vocational and higher education
systems; the state of scientific research and
innovation; regulatory framework; ease of doing
business; and the efficiency of the healthcare
system.

Data was collected from the World Bank,
the UNESCO Institute for Statistics, and the
World Health Organizations (WHO) Global
Health Observatory, as well as from the World
Economic Forum’ (WEF) annual Global
Information Technology Reports.

The revised version of the Index (2016) has
seen some changes at the level of nomenclature
and variable selection, with no major structural
changes.

We are at the cusp of an opportunity to achieve
sustainable development, improving the lives of
millions of people around the wotld—and ICTs have
an important and distinct role to play in realizing
this future. ICTs deliver important, cross-cutting
synergies across different sectors, already delivering
services such as mobile banking, e-education,
e-government and mHealth; making them universally
available will create new opportunities, help to
protect the envitonment, and achieve the sustainable
development that will transform our world.

Source: Zhao, 2015.

Economy Index

Economy has always been key to human
civilization and development, and is at the heart
of vital sectors such as politics, education, health
and justice.

There is increasing consensus among researchers
and economic experts that the economic
challenge is the most difficult and important
of all, because a sound economy is a decisive



factor in maintaining the independence and
sovereignty of a country, in addition to achieving
its ambitions in terms of progress and wealth.
In light of this, the 2030 Agenda for Sustainable
Development dedicates Goal 8 to: “Promote
sustained, inclusive and sustainable economic
growth, full and productive employment and
decent work for all.”*

Since economic reform requires an environment
conducive to investment (both at financial and
human capital levels),” the first version of the
Economy Index (2015) comprised three pillars
to assess countries’ overall economic sectors,
namely:  organizational ~ performance and  human
resourees; competitiveness and creative development of the
economic structure; and economy-related ICT.

Data was drawn from credible international
sources, notably the WEE, the International
Labour Organization (ILO), the UNESCO
Institute for Statistics and the World Bank.

Sustained, inclusive and sustainable economic growth
is essential for prospetity ... We will work to build
dynamic, sustainable, and innovative and people-
centred economies, promoting youth employment
and women’s economic empowerment, in particular,
and decent work for all.

Source: United Nations, 20150.

Research, Development and Innovation
(RDI) Index

Research, development and innovation are
among the main elements that distinguish
the economies of developed countries from
developing ones, and a precondition to achieving
sustainable development.

RDI activities ate essential to human
development as they:

Achieve  higher levels of economic
productivity ~ through  diversification,
technological upgrading and innovation,
including through a focus on high-value
added and labour-intensive sectors

Promote development-oriented policies that
support productive activities, decent job
creation, entrepreneurship, creativity and
innovation, and encourage the formalization
and growth of micro-, small- and medium-

sized enterprises, including through access to
financial services and... Support domestic
technology development, research and
innovation in developing countries, including
by ensuring a conducive policy environment
for, inter alia, industrial diversification and
value addition to commodities.**

The first version of the RDI Index (2015)
highlighted the interactive relationship between
the three main pillars of this sector: political,
economic and social environment and infrastructure,
innovation, and research and development.

Data was gathered from international datasets
including those of the World Bank, the
UNESCO Institute for Statistics, the WEF,
the Organisation for Economic Co-operation
and Development (OECD) and the Global
Competitiveness Reports.

The revised version of the index (2016) saw one
key change at the level of the sub-pillars, where
the innovation pillar was restructured into two
sub-pillars: innovation in production, and social
context conducive to innovation and creativity.
A number of variables were also added under
the pillar research and development.

General results of the AKI 2016

According to the general structure of the
AKI, six sectoral indices were calculated on
a scale from 1 to 100. Results show a wide
disparity between Arab countries, as well as
between various sectors in the same countries

(Figure 2).

- In general, the Gulf Cooperation Council
(GCC) countries ranked higher than all other
Arab countries on all sectoral indices. The
United Arab Emirates ranked first in five
sectors (T'VET, higher education, economy,
ICT, and RDI), while Qatar topped the
pre-university education sector. On the
other hand, the performance of Comoros,
Dijibouti, Libya, Somalia, Syria and Yemen
was overall poor. Needless to say, some
of these countries have been suffering
from unstable social, political and security
conditions for several years, while the others
are achieving low economic growth.
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Figure 2:

Performance of Arab countries on the sectoral indices
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- Twelve countries made progtess in the pre-
university education sector, four countties in
the TVET sectot, two countties in the ICT
sector, one country in the economy sector
and three countries in the RDI sector.

These trends, which will be analysed in the
following chapters, indicate that some Arab
countries — such as Bahrain, Qatar, Saudi
Arabia and the United Arab Emirates — have
recently begun to make advances in several
fields. This is a good sign for the Arab region,
especially if these countries are willing to
share their experiences to allow other poorer-
performing countries to replicate and localize
their achievements.

When comparing the performance of countries
in various sectors a certain disparity emerges. In
particular, the following trends are noted:

- There is a narrow disparity between sectors
in high ranking countries, which indicates
a case of general excellence.

- There is a narrow disparity between sectors
in low ranking countries, which indicates
a case of general deterioration.

- There is a wide disparity between sectors in
countries with medium scores. This indicates
unbalanced development efforts, leading to

a significant advance in a certain sector at
the expense of another.

Based on the above, it is not possible to talk
about an AKI average score. This is because
such a score would be misleading for at least
two reasons. Firstly, it will not show the results
of each country, which defeats the purpose
of the AKI (to be a diagnostic tool rather than
a ranking tool). Secondly, there is a group of
Arab countries which have not performed
well because they are experiencing exceptional
citcumstances; their tresults will lower the
average of the Arab region and offset progress
achieved in other countries.

In addition, the scores of the Arab countties
highlight the strong link between development
and political, social and economic stability.
Development  has  integral,  inseparable
dimensions. Therefore, development challenges
must be countered with integrated and
coordinated solutions. Appropriate secutity
conditions are vital; sustainable development
cannot be achieved unless there is peace and
security, as noted in the Agenda for Sustainable
Development (2030 Agenda). As such, the
current conditions in some Arab countries
could have serious future consequences in terms
of knowledge and development, and there is



an urgent need for joint Arab and international
efforts to assist these countries in overcoming
their crises.

Conclusion

The multitude of challenges faced by the Arab
region in the fields of development and knowledge
underscore the need for a comprehensive and
objective diagnosis of existing gaps and of the
root causes behind them. Achieving knowledge-
centred  sustainable human  development
necessitates the establishment of reliable and
systematic tools to monitor and evaluate the
state of knowledge and the related systems in
Arab countries.

The Arab Knowledge Index therefore represents
a key Initiative in achieving sustainable human
development in the Arab region. It not only
identifies strengths and weaknesses in the

vital sectors of knowledge, but also confirms
their close relationship with development, and
presents a clear vision for how knowledge may
be best employed in a development context.

By monitoring countries’ progress in the field
of knowledge, the AKI provides many of the
diagnostic data required to support development
policies and strategies across various sectors in
the Arab region. These diagnostic data enable
countries to set realistic visions, goals and
feasible implementation policies that take into
consideration both local contexts and emerging
international trends in knowledge and human
development.

While observing that no great leap in
knowledge may be achieved without measuring
and evaluating all contributing sectors, the
AKI serves as a tool to centralize and store
information as a first step towards devising
customized development solutions.
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Endnotes

1

The AKR series seeks to establish an objective assessment of the current state

of knowledge in the Arab region and present, based on this diagnosis, a set of
recommendations on the most suitable means for creating knowledge societies as a prelude
to achieving the Sustainable Development Goals (SDGs). Three reports have been co-
authored to date by the UNDP and the Mohammed Bin Rashid Al Maktoum Foundation:
Towards Productive Intercommunication for Knowledge (2009); Preparing Future
Generations for the Knowledge Society (2012); and Youth and Localisation of Knowledge
(2014).

Knowledge4All is a digital portal, available in both a web version (www.knowledge4all.com)
and a mobile application version (available on the Apple App Store and Google Play) which
supports both Arabic and English languages. It seeks to become the referential hub for data
and literature on knowledge and development in the Arab region.

UNDP and MBRE, 2015.

UNDP, 1990.

UNDP, 2003.

Korany et al., 2014.

UNDP and MBRE, 2014.

The workshops were organized with IEA-DPC and the OECD.

United Nations, 2015b.

United Nations, 2015a.

United Nations, 2016b.
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World Commission on Environment and Development, 1987.

World Bank, 1999.

Saleh, 2014 (in Arabic).

United Nations, 2015b.
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Al-Sunbil, 2002 (in Arabic).

United Nations, 2015b.
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Introduction

There is a need to reconsider —existing
philosophies of teaching and education to
better respond to the increasingly complex
economic and social challenges and catch up
with the continuous scientific and technological
advances. Knowledge lies at the core of this
rethinking on education and teaching to support
a vision that empowers individuals and ensures
quality of life to support human development.
As Power writes:

An empowering education is one that builds
thehuman resources we need tobe productive,
to continue to learn, to solve problems, to be
creative, and to live together and with nature
in peace and harmony. When nations ensure
that such an education is accessible to all
throughout their lives, a quiet revolution is
set in motion: education becomes the engine
of sustainable development and the key to
a better world.!

Education is granted increasing prominence in
national, regional and international development
strategies as well as in the programmes of the
United Nations, the World Bank and government
as well as non-governmental institutions.

Most notable among these programmes has been
the Global Education First Initiative (GEFI),
launched by the United Nations Secretary-
General Ban Ki-moon on September 26, 2012
to accelerate efforts towards achieving global
education goals by 2015 through which he urged
countries to fulfil their related obligations. In
the words of the Secretary-General, “when we
put education first, we can reduce poverty and
hunger, end wasted potential and look forward
to stronger and better societies for all””” This
personal commitment helped rally “a broad
spectrum of actors, including governments,
donor nations, the business community,
philanthropic organizations and the media ...
[to] put education at the heart of the social,

political and development”.’

The World Bank offers considerable support
in the form of funding and provision of
knowledge services such as analytical work,
policy advice and technical assistance to help

countries achieve their educational goals. The
Wortld Bank’s Education Sector Strategy 2020,
Learning for All: Investing in People’s Knowledge and
Skills to Promote Develgpment, is considered an
important framework emphasizing the need
to invest in education eatly, smartly and for
all.* The World Bank encourages countties to
“jlump-start learning through Farly Childhood
Development (ECD) programs, create a robust
learning environment that measures learning
and improves accountability, and build skills for
a productive workforce”.?

Education is also central to the 2030 Agenda for
Sustainable Development, where the fourth goal
aims to “ensure inclusive and quality education
for all and promote lifelong learning”.® The
agenda states that “obtaining a quality education
is the foundation to improving people’s lives
and sustainable development”, and that “bolder
efforts are needed to make even greater strides
for achieving universal education goals.””” The
Incheon Declaration, adopted at the World
Education Forum in the Republic of Korea in May
2015, entrusted the United Nations Educational,
Scientific and Cultural Organization (UNESCO)
with the role of leading and coordinating efforts
towatds this goal.® The declaration constitutes
a historic commitment to achieve education
for all and transform people’s lives through
a new and more comprehensive vision.
A policy paper published in 2015 by UNESCO
under the title Sustainable Development Begins with
Education further underlines the critical role of
education in achieving global goals, highlighting
that “sustainable development for all countries
is only truly possible through comprehensive

cross-sector efforts that begin with education”.”

Owing to the strong interconnections between
education, knowledge and development,
governments and international organizations have
placed quality education at the top of their strategic
priorities. This has led to discussions regarding
how best to mobilize the necessary financial
and human resources in order to guarantee
a renewed and more effective educational system
whilst ensuring improved outputs and efficient
management of resources. Such discussions have
given rise to the emergence of monitoring and
evaluation tools as a reliable means for assessing
the knowledge status, performance and progtess
of educational systems.
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The use of indicators is essential for developing
educational systems, as they help monitor and
evaluate the various planning and implementation
phases of educational programmes. Their
importance also stems from their contribution
to promoting accountability and transparency
by providing accurate information and data
on educational policies and the quality of their
outputs. If indicators are well-designed and
regularly updated, they can facilitate comparisons
of the outcomes of educational systems over
time and across different geographical areas,
which is important in identifying strengths,
weaknesses and best practices. This will equip
leaders with the necessary information to
efficiently apply resources to driving educational
projects forward.

The Pre-University Education Index therefore
represents the first step towards developing
amethodological tool to measure the efficiency of
the pre-university educational system, from pre-
school through secondary education. Experts in
the Arab region and elsewhere have underscored
the relevance of this index while stressing its
validity, consistency and reliability. This chapter
presents the methodology and results of
a review of the 2015 edition of the index, with
a view to identifying needs for additional data
and means to enhance its overall structure."

Formulation process and initial
structure of the index

The development of the first edition of the index
in 2015 was based on three foundations. The

first was drawn from the vision adopted across
the three Arab Knowledge Reports, which:

Linked knowledge with development and
introduced the goals of joining the broader
knowledge society and establishing individual
knowledge economies within the framework
of an integrated project. Such a project
requires the production of high-efficiency
human capital with effective cognitive skills
(reading, scientificand other skills), social skills
(values, attitudes and behaviour dedicated
to the principles of positive citizenship and
active interaction in daily life) and economic
competencies (ability to integrate with the
labour market and contribute to developing

the economy), among others. It also aims to
provide enabling environments that nurture
and motivate the acquisition, production and
localisation of knowledge."

Secondly, the initial index was conceived to
expand the concept of knowledge performance
beyond measuring educational outputs to
also reflect values and the broader contextual
environment. Thirdly, the ultimate goal of the
index was not simply considered to be about the
production of data, but it was rather envisaged
to inform decision makers and assist them
in devising sound and effective development
policies.

Indevelopingtheindex,adesk reviewof anumber
of reports on education published by regional
and international ~organizations (including
UNESCO, the United Nations Development
Programme [UNDP], the Arab League
Educational, Cultural and Scientific Organization
[ALECSO] and the Organisation for Economic
Co-operation and Development [OECD)).
The review identified existing methodologies,
techniques, and databases designed to measure
and compare the development of educational
systems. Furthermore, a regional workshop was
held with education experts from a number of
Arab countries and individual consultations were
undertaken with specialists on conceptual and
technical issues. In addition, three background
papers were prepared by experts from Tunisia,
Morocco and the State of Palestine on specific
constituents of the index.

The process of developing the index included
four stages: a preparatory stage to gather and
classify available indicators on education; a
second stage to examine indicators and analyse
their strengths and weaknesses; a third stage to
develop the index’s general structure; and a final
stage to apply the index to the available data,
validate the integrity of its structure and ensure
alignment with international standards."

In light of the above methodology, a composite
index was proposed consisting of four
complementary and interconnected pillars:
general developmental context; enabling environments,
knowledge capital, and management and governance of
the educational system. The structure of the index is
provided in Figure 3.



Figure 3:

The structure of the 2015 Pre-University Education Index
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Management and Governance of
the Educational System

Revisions

The 2016 Pre-University Education Index
features some revisions in the structure of the
2015 version. The revision process began with
a compilation of the results of the statistical
analysis of the 2015 data, the gathering of
comments provided by experts, and meetings
with international organizations such as the
OECD and the Data Processing and Research
Center of the International Association for the
Evaluation of Educational Achievement (IEA).

Based on this review of the AKI 2015, 2 number
of suggestions were made for enhancing the Pre-
University Education Index, the most significant
of which were as follows:

- Address data availability challenges for a more
comprehensive application of the index.

- Integrate additional variables on social justice
and equality, given their influence on the
quality of education.

- Link the index and its pillars to the 2030
Agenda for Sustainable Development,
thereby adding global benchmarks for
comparative analysis.

- Develop additional medium- and long-term
recommendations, such as coordinating with
national and international education-related

institutions to speed up and improve the
process of data collection.

Consultations with international organizations
mainly revolved around the following points:

- Conceptually: the term 'pre-university
education' was identified as being potentially
misleading, as in some educational systems
its use is not necessarily limited to pre-school,
clementary, preparatory and secondary
educational stages, which form the focus of
this index. Therefore, a suggestion was made
to use the classification of the Supervisory
Control and Data Acquisition (SCADA)
system, especially considering the intention
to broaden the scope of the index from the
regional to the global level in the future.

- Statistically: views were exchanged regarding
statistical approaches, especially in terms of
data availability, weight distribution and data
normalization.

- Procedurally: it was proposed that the AKI
team could coordinate more systematically
with the UNESCO Institute for Statistics
and the World Bank Group to gather data

and avoid overlaps.

As a result, a limited number of revisions were
made to the 2015 Pre-University Education
Index, as shown in the following sections.
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Revisions applied to the main structure

The scope of the index was expanded to reflect
the important role of pre-school education in
building a child’s personality and equipping him/
her with knowledge that facilitates learning in
subsequent stages, as well as enhancing cognitive
and social skills. The 2015 Index focused on
enrolment rates at the pre-elementary level to
assess a country’s education coverage. However,
it proves to be equally important to explore
qualitative aspects. Therefore, a third sub-pillar,
early childhood education, was added under the
enabling environment pillar.

The World Bank’s Education Sector Strategy
2020 calls for encouraging eatly childhood
learning and stresses the importance of
continuity, both within and outside the formal
schooling environment. The science of eatly
childhood development indicates that healthy
brain growth in children requires inputs and
attention long before the officially-recognized
age for starting school — six or seven years old.
This potential for development necessitates
investment in prenatal health care and early
childhood development programmes. Similarly,
the quality of education received in the first
few years of learning is critical to equipping
children with basic reading and mathematics
skills, both of which are essential for lifelong
learning.”

Many studies show the existence of a strong link
between early childhood learning and educational
attainmentin the subsequent stages of education.
More than twenty studies conducted in Latin
Ametica, sub-Saharan Aftrica, and both South
and South-East Asia indicate that “stimulating
children’s cognitive development early has large
positive effects on children’s future trajectories”,
and that “good eatly childhood care and
education has a more significant positive impact
on children from disadvantaged groups, making
ita sound investment, and linking it to long-term
positive impacts on education outcomes.”"*

As such, the decision to create a sub-pillar for
eatly childhood (pre-school) programmes under
the Pre-University Education Index is consistent
with global understanding and trends, as
well as with the 2030 Agenda for Sustainable
Development.

The variables adopted to represent and reflect
this relation are derived from UNICEFs
Multiple Indicator Cluster Sutveys database”,
which are based on periodical surveys conducted
internationally, including in a number of Arab
states.

Secondly, the use of technology in education and
school management was included in this year's
version given the wide reach and use of ICT
within classrooms and beyond, ICT integration
in teaching and learning has become a common
feature of educational system reform plans. The
end is not solely to introduce ICT, but rather to
encourage its employment as a means to improve
curricula, teacher qualification programmes,
and planning and administration processes, in
conjunction with the provision of appropriate
teacher training programs and technical support.

Modern technology defies traditional teaching
methods, enriches skill sets and expands digital
hotizons. It can “improve the teaching/learning
process by reforming conventional delivery
systems, enhancing the quality of learning
achievements, facilitating state-of-the-art skills
formation, sustaining lifelong learning and
improving institutional management.”®

The functional role of ICT in improving
education has led to the creation of indicators
that monitor its application and consequent
results. Examples of this are the Eurydice
Network, which gathers information on how
education systems in Europe function, and
the OECD Centre for Educational Research
and Innovation (CERI), which offers a series
of case studies on integrating technologies in
the education sector. In addition, a number of
countries, including the United States, Australia,
Singapore and China, have developed guiding
principles and standards specific to the use of
ICT in education.

In light of the above, the AKI team decided
to focus on ICT usage and its contribution to
the quality of education within the teaching/
learning process. As such, ICT use which was
previously a sub-component (ICT" equipment) of
the organization and school leadership component in
the 2015 index, is now featured and elevated to
be a separate component on its own, titled use of
education technolggy. This component now has two



sub-components: zechnological infrastructure and use
of CAI technologies.

Third, a sub-pillar on the health environment
under the develgpment context pillar was added.
This change was introduced to reflect the
reciprocal relationship between health and the
educational system. Providing proper health care
from eartly childhood, including basic medical
attention in schools, improves children’s chances
of learning and developing skills. In turn, as
societies reach higher levels of educational
attainment, individuals are mote aware of health
risks and of the preventative measures required
to maintain their health. Health is one of the
main Sustainable Development Goals, which
emphasize the necessity of ensuring good health
and well-being for people of all ages through
the provision of quality health-care services and
coverage.

A health environment that is conducive to
knowledge and development includes a health
care system that provides high quality services
to all. However, wide discrepancies in the
quality and accessibility of services exist in the
Arab region today. In this regard, the World
Health Organization’s (WHO) Global Health
Observatory (GHO) publishes the World
Health Statistics annual report to provide data
on key health indicators and progress toward
the health-related SDGs. Therefore, to reflect
the above in the health context sub-pillar, the AKI
team relied on a set of variables published by the
GHO relating to quality of education.

Moreover, sub-components targeting groups
with special needs (such as disabled and
talented persons) were added. Most human
characteristics (physical, mental, sensory, social,
reactory, communicative, etc.) in any given society
are viewed in terms of what is “average” and is
therefore perceived as “normal”. This leads to
the emergence of two minorities: those below
average and those above average — the disabled
and the talented, respectively. There is a need
to monitor the conditions experienced by these
groups and track their integration, and the extent
to which they enjoy good quality education
adhering to the principles of justice and equality.

The tenth Sustainable Development Goal aims
to reduce inequality within and among countries,

and recommends adopting a holistic approach to
policies that consider the needs of disadvantaged
and marginalized populations.” Its objective
is “by 2030, [to] empower and promote the
social, economic and political inclusion of all,
irrespective of age, sex, disability, race, ethnicity,

origin, religion ot economic or other status”."

Those with disabilities are accorded more
attention than highly talented people both at the
national and international levels. For example,
two out of ten education-related goals in the
2030 Agenda for Sustainable Development refer
to the disabled, while none refer to gifted and
talented individuals. Furthermote, no United
Nations convention exists concerning talented
people, whereas the UN Convention on the
Rights of People with Disabilities was adopted
in 2006."” In recent years, ALECSO developed
a strategy to nurture talented persons in the
Arab region, but no practical steps were taken to
implement it. Both of these groups have special
needs that need to be given due consideration in
order to avoid their exclusion or marginalization.

The AKI core team believed it was necessary
for the Pre-University Education Index to
assess the measures taken by policymakers to
support students with special needs. Therefore,
the aim was to introduce variables related to the
legal, institutional, regulatory and educational
requirements for the integration of all kinds of
people with special needs in society under the
school environment sub-pillar. However, lack of
sufficient data constitutes a challenge for the
AKI team, as it requires conducting systematic
surveys in the short term to fill the data gap.

As for the fourth pillar, managenent and governance
of the educational system, the persistent lack of
data (such as on the management styles of
various authorities, the distribution of powers
at the central and local levels, monitoring and
evaluation processes, control and accountability
systems, etc.) still hinders its activation.

The only initiative launched in this regard is
the Systems Approach for Better Education
Results (SABER),” which fills a critical gap
in knowledge and data related to international
education.” Despite its incomplete status, the
SABER initiative could still help countties
conduct comprehensive evaluations and analysis
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of their education policies and institutions, in
addition to providing stakeholders with a tool
for effective policy dialogue.

As for the relative weights of the various
constituents of the index in its new structure,
the first pillar, knowledge capital, will still have the
highest weight of 40%, with the remaining 60%
being equally distributed between the other two
pillars: enabling environment and development context.
The weights of the pillars were then equally
distributed among all corresponding sub-
categories taking into account the new changes,
as detailed in Table A1 in the Annex.

Revisions applied to the variables

The newly added early childhood education sub-
pillar consists of two components, enrolment and
outcomses, that together include a total of three
vatiables; two variables constituted the enrolment
component, namely, gross enrolment ratio in pre-
primary education (previously part of enrolment and
completion) and attendance in early childhood development
(new variable). The one newly added variable
Early Child Develogpment Index was placed under
the outcomes component. The relative weight
of the sub-pillar was divided equally among its
two components, whose weights were in turn
distributed across their respective variables in an
equal manner.

The new component wuse of education technology
under the school environment sub-pillar consists of
five variables: Infernet access in schools, educational
institutions with computer-assisted instruction (CAI),
educational  institutions  with  computer laboratories,
strategies to promote integration of ICT in eduncation and
curriculum including recommendations for ICT-assisted
instruction in mathematics, natural sciences, social
sciences, teading, writing and literature and second
language. The weights of the sub-components
were equally divided among their corresponding
variables.

The six variables incorporated under the health
context sub-pillar include the following: access to
improved sanitation facilities, total bealth expenditure,
life expectancy at birth, total density of hospitals per
100,000  population, average of 13 international
health regulations core capacity scores and skilled health
professional’s density per 10,000 population.

The revised version of the development context
pillar includes new variables calculated by the
AKIT team to better reflect required data related
to gender and regional parity.

The new variables under the regional parity
component ate: #rban vs. rural inproved sanitation
Jacilities, urban vs. rural improved water source, and
urban vs. rural Composite Coverage Index; also four
previous variables reflecting the difference in
the net attendance rate in primary education and
the poverty gap between urban and rural areas
were replaced with two new ones calculated by
the AKI team namely, #rban vs. rural net attendance
rates in primary education and urban vs. rural poverty
gap at national poverty lines.

As for the gender parity component, three team-
calculated variables were added: gender parity index
Jor youth literacy rate (15-24 years), gender parity index
for literacy rate (25-64 years) and gender parity index for
elderly literacy rate (65 years and above). Additionally,
two team-calculated variables difference between
rates of unemployment for females and males and
difference between the percentage of women and the
percentage of men in parliament replaced previous
related variables for more accurate results.

Certain vatiables wete also removed after careful
consideration as their impact on the 2016 index
was negligeable compared to other variables or
factors.

These ate do you trust or distrust the following groups:
teachers under the knowledge capital pillat; how nmch
do you agree that you feel comfortable using computers in
your teaching (opinions of mathematics and science
teachers separate) under the enabling environments
pillar; the eight variables gross enrolment ratio for
pre-primary education, gross enrolment ratio for primary
education, gross enrolment ratio for lower secondary
education, gross enrolment ratio for secondary education,
gross graduation ratio from first degree programmies in
tertiary education (gender parity index), female labor force
participation rate, income share held by lowest 20% and
tncome share held by highest 20% also under different
constituents of the general developmental context
pillar.

The changes applied to the variables of the 2015
Pre-University Education Index are summarized
in Table 1.



Table 1:

Changes applied to variables in the 2015 Pre-University Education Index"

Variable Modification
Knowledge capital pillar
Gross enrolment ratio, pre-primary, both sexes (%) Moved*
Do you trust or distrust the following groups: the teachers? Removed
Enabling environment pillar
Attendance in eatly childhood development (36-59 months) Added
Early Child Development Index Added
Computers available for instruction Replaced**
How much do you agtee that you feel comfortable using computers in your teaching? Removed
(mathematics teachers)
How much do you agree that you feel comfortable using computers in your teaching? Removed
(science teachers)
Educational institutions with computer laboratories Added
Strategies to promote integration of ICT in education Added
Curriculum includes recommendations for ICT-assisted instruction to form part of Added
subject delivery in mathematics, natural sciences, social sciences, reading, writing
and literature and second language
Development context pillar
Access to improved sanitation facilities (%o of population) Added
Total health expenditure (% of GDP) Added
Life expectancy at birth, both sexes (years) Added
Total density per 100000 population: hospitals Added
Average of 13 international health regulations core capacity scores Added
Skilled health professional’s density (per 10000 population) Added
Gross enrolment ratio, pre-primary, both sexes % Removed
Gross enrolment ratio, primary, both sexes % Removed
Gross enrolment ratio, lower secondary, both sexes % Removed
Gross enrolment ratio, secondary, both sexes % Removed
Gross graduation ratio from first degree programmes (ISCED 6 and 7), in tertiary Removed
education gender parity index (GPI)
Unemployment, female (% of female labor force) Replaced**
Proportion of seats held by women in national parliaments (7o) Replaced**
Labor force participation rate, female (%o of female population ages 15+) Removed
Income share held by lowest 20% Removed
Income share held by highest 20% Removed
Net attendance rate, primary, urban, both sexes (%0) Replaced**
Net attendance rate, primary, rural, both sexes (7o) Replaced**
Rural poverty gap at national poverty lines (%) Replaced**
Urban poverty gap at national poverty lines (%) Replaced**
Youth literacy rate, population 15-24 years, gender parity index (GPI) Added
Literacy rate, population 25-64 years, gender parity index (GPI) Added
Elderly literacy rate, population 65+ years, gender parity index (GPI) Added
Improved sanitation facilities (%s), urban vs. rural (net difference) Added
Improved water source (%), urban vs. rural (net difference) Added
Composite Coverage Index (%), urban vs. rural (net difference) Added

* The variable has been moved to another pillar in the index. For more information, refer to Table Al in the Annex.
** The variable has been replaced with another one. For more information, refer to Table Al in the Annex.
*"The names of the pillars have been updated to include changes resulting from the 2016 revisions.
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Revised structure (2016 version)

Figure 4:

The revised structure of the Pre-University Education Index
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Results and social ctrises or conflict. This confirms

The results of the Pre-University Education
Index show that the Gulf Cooperation Council
(GCC) countries topped the rankings (Figure
5), where Bahrain, Qatar, and the United Arab
Emirates all scored above 70. This is consistent
with the results of other international studies
such as the TIMSS and PISA surveys.

The progress in the performances of the
education sectors of GCC countries is
particularly due to the high scoring in
those indicators capturing the general state
of development. For example, the Global
Innovation Index, the Innovative Capacity and
Localization of Technology indices, as well as
the Global Competitiveness Indicators, Arab
Competitiveness Indicators and others confirm
that the GCC countries outperform other Arab
countries and even some countries in other
regions. This is not merely the result of access
to financial resources - as many might assume.
In fact, other Arab countries with a significant
financial capacity scored less than others with
fewer resources.

Arab countties that scored less than 50 all suffer
from volatile conditions as a result of political

that performance of the education system is
sensitive to the social, political and economic
environment. According to UNICEFs report,
Education Under Fire: How Conflict in the Middle East
is Depriving Children of their Schooling” conflicts
in the Middle East have prevented at least 13.7
million children from attending school in Irag,
Libya, Sudan, Syria and Yemen. This represents
40 percent of total school-age children in these
countries, with at least two million children out
of school in each country. War and conflict
not only damage infrastructure, but are also an
obstacle to teaching and affect children’s desire
to study and learn. In this respect, Peter Salama,
Regional Director for UNICEF in the Middle
Fast and North Africa, pointed out: “It’s not just
the physical damage being done to schools, but
the despair felt by a generation of schoolchildren
who see their hopes and futures shattered”.”

The results of the pillars mainly reflect the
ones of the sectoral index. Among countries
which scored above 50 on the overall index,
six countries (Bahrain, Jordan, Kuwait, State of
Palestine, Qatar and the United Arab Emirates)
scored above 50 on all three pillars, but with
wide disparities between them. Some countries
scored below 50 on the enabling environment
pillar (Morocco, Oman and Saudi Arabia), and



Figure 5:

Results of Arab countries on the Pre-University Education Index
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the development context pillar (Algeria, Egypt and
Lebanon). Three countries scored above 50 on
only one pillar (Djibouti and Tunisia on the
development context pillar, and Iraq on the enabling
environment  pillar). The remaining countries
scored below 50 on all three pillars (Figure 0).

Generally, there is a positive correlation between
these pillars, but this is not sufficient to confirm
the existence of coordinated efforts to improve
the various components of these education

Figure 6:

systems. Correlation coefficients ranged from
0.573 to 0.668, which indicates a need for more
coordination and integration.

In terms of the sub-pillars, lack of data
prevented the calculation of scores for some
countries. For example, the outcomes sub-pillar
was not calculated for seven countries, including
Egyptand Libya. The family environment sub-pillar
was not calculated for 11 countries, including
Algeria, Egypt, Iraq, and Kuwait. The early

Results of Arab countries on the main pillars of the Pre-University Education Index
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ohildhood education sub-pillar was not calculated
for seven countries, including Bahrain, Kuwait,
Saudi Arabia and the United Arab Emirates.
This is in itself an important sign, as it indicates
a lack of interest in these environments, which
results in the inability to monitor their progress
and make consequent improvements.

The available data reveals wide disparities at two
levels: among Arab countries, and between the
components of the sub-pillars within the same
countries:

- The first pillat, knowledge capital, consists of
two sub-pillars: enrolment and completion and
outcomes. Most Arab countries performed
well on the first sub-pillar (Oman scored
highest at 92.39), while Djibouti, Iraq, Syria,
and Yemen lagged behind. In terms of the
outcomes sub-pillar, 10 countries scored above
50, with Bahrain, Morocco, Saudi Arabia,
and the United Arab Emirates scoring the
highest. Five countries scored below 50, and
data was not available for seven countries.

- For the second pillar, enabling environment,
the results showed different scoring in its
sub-pillars. Only five countries (Bahrain,
Jordan, Lebanon, Qatar and the United
Arab Emirates) scored above 50 on the
Jamily environment sub-pillar. Seven countries
scored above 50 on the early childhood
edenation sub-pillar, with Lebanon at the
top with 95.92 points. Scores on the schoo/
environment sub-pillar were relatively better, as
13 countries (including Qatar, United Arab
Emirates and Kuwait at the top) scored
above 50. In general, these results show
an interest by most countries in improving
the education environment through the
provision of educational equipment, teacher
training, reducing classroom overcrowding,
increasing cooperation with parents, etc. All
of these are important and necessary steps,
but they are not sufficient to improve the
quality of the education system’s outputs.
There is an urgent need to exert greater
effort towards improving the household
environment,  nutseries, and  other
institutions that contribute to children’s
upbringing. More attention should also be
devoted to monitoring and evaluating the
performance of these institutions through
regular collection of relevant data.

- Regarding the development context pillar, strong
positive correlations were noted between
its sub-pillars. The highest correlation
coefficient was between the health context
and social context sub-pillars (0.8906), followed
by that of between the health context and
cultural context sub-pillars (0.811). Scores on
these sub-pillars varied between and within
countries. Looking at the countries for which
scores could be calculated on all five sub-
pillars, only Saudi Arabia maintained scores
of above 50 on all sub-pillars, while Bahrain,
Jordan, Oman, Qatar and the United Arab
Emirates scored above 50 on four sub-pillars;
namely cultural context, health context, political
contexct, and social context. The results for the
remaining countries were varied, rising above
50 on some sub-pillars and falling below 50
on others. This indicates lack of a clear and
balanced approach in dealing with different

aspects of development.

A comparison of the performances of
countries on various sub-pillars identified
an interesting conclusion regarding the link
between expenditure on education and the
quality of the education system. Six countries
scored above 50 on the expenditure on education
sub-pillar (ranging from 61.27 for Syria to 80.12
for Tunisia). However, no statistically significant
correlation was noted between expenditure
on education and the overall score on the Pre-
University Education Index. This confirms the
conclusion of previous reports — e.g. World
Bank and Arab Knowledge Reports — that
returns on investments in education are low
when it comes to learning quality because most
of the funds are spent on infrastructure, wages,
and logistical requirements. This does not
mean that financial resources are not important
for improving the performance of education
systems; it rather implies that no matter how big
or small these resources are, the required results
will not be achieved in the absence of: a strategic
vision that prioritizes the right aspects of the
education system; a leadership that is capable
of effectively directing the development of
the system; and consistent social support for
development efforts.

Rather than ranking Arab countries on a scale
— which might encourage them to simply
improve their results without solving the actual



weaknesses in the system — the Pre-University
Education Index focuses on identifying trends
based on the scores on the overall sectoral index,
as well as its individual pillars and sub-pillars.
This helps identify some general characteristics
of Arab education systems and the different
factors which might affect them.

Comparative analysis of the pillars and
constituents of the Pre-University Education
Index confirm the need for a coordinated
approach in dealing with vatrious aspects of
the education system to avoid focusing on one
area at the expense of others. Some countties
scored highly in certain areas, but very pootly
in others, which negatively affected their overall
performance. The Pre-University Education
Index is based on the influence that enabling
environments have on the quality of education
outputs. Therefore, there is a need to develop
education reform policies that take into account
anumber of internal links (between components
of the education system) and external links
(between these components and the surrounding
factors which have a direct impact on them).

In addition, the analysis revealed certain areas
of excellence in some Arab countries. Having
such success stories in Arab countries offers

two advantages. First, it offers the possibility
for replicability, given the similar conditions and
cultural characteristics in the Arab states (instead
of applying lessons from the experiences of
countries from other regions that may require
lengthy and detrimental adaptation processes).
Second, it provides an opportunity for nurturing
Arab cooperation and information sharing,
especially in those areas of excellence.

Finally, this improved version of the Pre-
University Education Index represents an
important methodological tool to support the
implementation of the fourth SDG which aims
to ensure inclusive and quality education for
all and promote lifelong learning in the Arab
region and beyond. The pillars and components
of the index cover several concepts that are
included in the education-related SDG targets,
such as gender equality, early childhood
programmes, literacy for all, education facilities,
training teachers, measuring knowledge, skills
and values, etc.

Finally, ensuring the availability of adequate data
for the index is a critical issue. Plans must be
developed to collect such data on a regular basis
using methods that guarantee the highest levels
of accuracy and objectivity.
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Technical Vocational
Education aﬂd
Training Index







Introduction

Technical vocational education and training
(TVET) plays an important role today in
harmonizing the outputs of the education
sector with the emerging needs of the labour
market. It prepares and equips individuals
with the skills needed to adapt to the changes
occurring in modern economies — specifically
in the labour market — and represents a gateway
both for building knowledge economies and
societies, and achieving sustainable human
development.

Given that economic prosperity is closely
related to knowledge accumulation and to
the level of technological advancement in the
production process, which are in turn related
to the outputs and development of skilled
labour, it is vital to create highly skilled human
capital by promoting sustainable TVET and the
related institutional development. TVET plays
an essential role in addressing unemployment
and underemployment, especially among
youth, as individuals spend more time in
the production system, resulting in better
adaptation to its activities and needs. TVET
therefore constitutes a means for individuals to
transition from training and unemployment to
production and work.'

Arab countries today face a major challenge in
revising their TVET policies and better aligning
them with emerging trends in knowledge,
economics, and development. The two main
objectives of this review is to identify and
analyse imbalances at the structural level (such
as the relation between TVET systems and the
requirements of the labour market) and the
contextual level (such as traditionally negative
stereotypes associated with TVET education and
associated professions) that limit the efficiency
and social importance of TVET. In this context,
the private sector plays an important role and
should be more involved in formulating public
policies, identifying requirements and priorities,
and developing training programmes.”

The United Nations Educational, Scientific
and Cultural Organization (UNESCO) and
the European Training Foundation (ETF) are
among several international organizations that

have stressed the importance of TVET in
adapting to emerging development challenges
and achieving sustainable human development.

Of particular note is the International Centre
for Technical and Vocational Education and
Training (UNEVOC), UNESCO’s specialized
centre for TVET. UNEVOC’ mission is to assist
United Nations member states in developing
policies and programmes related to education
for the world of work and skills development for
employability and citizenship.’ It sets the basis for
methodological approaches to the development
of this sector, especially via the definition and
introduction of key performance indicators
(KPIs) and in emphasizing the link between
TVET and sustainable human development.*
These efforts have helped to shape a global plan
for developing and improving TVET that was
adopted as part of the Shanghai Consensus in
2012° and was further developed by UNESCO
to form a draft strategy for TVET for the period
2016-2021.°

In a similar context, the European Training
Foundation  (ETF) is the European
Commission’s centre of expertise for human
resource development in partner countries
outside the European Union (EU). It focuses
on TVET and labour market expertise, while
stressing the importance of in-depth knowledge
of concerned countries. The ETF has launched
several initiatives to develop the TVET sector in
partner countries’ and its work is distinguished
by its innovation and high standards of quality,
in addition to its perspective that takes into
consideration the specificities of each local
context and sectof.

The Wotld Bank has also led several initiatives to
support the development of the TVET sector,
such as the Skills Development Support Project
in developing countries, and it has produced
a number of framework studies on advancing
the TVET sector and youth skills® This work
has been instrumental in developing the concept,
structures, and inputs of the TVET index.

At the regional level, interest in the TVET
sector has risen as a result of increasing levels
of youth unemployment and a growing gap
between youth qualifications and the needs of
the labour market. In its first report in 2008,
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the Arab Labor Organization (ALO) concluded
that Arab countries are facing the challenge of
structural unemployment owing to a rate of
demographic growth that exceeds the adaptation
capacity of theit systems of production.” This
was confirmed in the 2015 Arab Economic
Report, which added that the 15-29 year-old
age group is the most vulnerable in this cycle of
misalignment, especially with the increasing rates
of educational attainment."” Similatly, reports by
the International Labour Office (ILO) observed
an increase in unemployment rates among youth
in Middle Eastern countries from 27.6 percent
in 2012 to 28.2 percent in 2014, and from 29.7
to 30.5 percent during the same period for
Notth Aftican countties."!

These observations point out the need for Arab
countries to develop a more comprehensive
approach to TVET. Although many Arab
countries have attempted such reforms, the
effectiveness of these actions remain limited in
the absence of clear objectives, systematic KPIs
and tools for the monitoring and evaluation of
the sector. This makes it difficult to assess the
current status of the TVET sector, its inputs,
processes, institutions, and outputs, and even
harder to develop evidence-based policies to
take appropriate corrective actions. Thus, this
index on TVET is the first regional Arab attempt
to establish such a system of KPIs and apply it
systematically as part of a wider vision based on
the complex relationship between knowledge
and development.'

Comparative approaches in the study of TVET
systems gained increasing relevance when
advanced economies began to enhance labour
conditions and work settings, as two main
conditions for quality improvement processes.
This led many countries to revisit their TVET
sector policies, enriching their practices, and
directing efforts toward making the sector more
capable of attracting and retaining talent.

Consequently, national — authorities — were
established to better align the training system
with emerging labour market requirements,
while creating more job opportunities for
young people, and enabling them to efficiently
contribute to the production system. This has
had a positive effect on the general perception
of the role of TVET systems, no longer simply

considered as support to traditional (primary,
secondary and tertiary) education systems.
In this regard, many developed countries
have already formulated revised strategies for
defining regulatory frameworks with clear
short-, medium- and long-term objectives
and indicators to assess levels of progress and
success. International organizations examining
the TVET sector are simultaneously expanding
their datasets in order to consolidate indicators
and definitions, and produce analysis identifying
marked growth or underdevelopment and their
respective causes.

Literature related to TVET remains limited
in the Arab region as is emphasized in the
Arab strategy for TVET adopted by the Arab
Labor Organization in 2010." Additionally, the
generally deficient statistical data is not updated
regularly, except in countries working closely
with international organizations such as the
ILO, UNESCO and the World Bank that require
specific information for building their databases
set up for studying the sector.

This lack of data also reflects a shortage in
the human resources needed to gather the
required information, as well as the nature
of the governance of this sector. In fact, in
the majority of Arab countries, the sector
is governed by a subsidiary authority falling
under a ministry such as that of education
(Egypt), higher education (Sudan, Yemen and
the United Arab Emirates) or labour (Algeria,
Morocco and Tunisia).

Formulation process and initial
structure of the index

This section briefly outlines the methodology
used in the construction of the AKI TVET

Index of 2015. The methodology involved
several stages, including:

1) Systematic review of literature available from
local, regional and international sources
on TVET and various related indicators,
particularly in the contexts of knowledge and
sustainable human development. The focus
was centred on identifying theoretical and
statistical concepts and standards that could
be applied in the Arab context."



Figure 7:

The structure of the 2015 TVET Index
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Governance
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2) The establishment of a preliminary
theoretical and structural model, with an
ideal set of desired KPIs that could be used
to regularly monitor and evaluate the TVET
sector in Arab countries and inform future
policies and reform plans. The suggested
model was evaluated against existing models
at the international level, especially in terms
of TVET indicators from UNESCO-
UNEVOC, without compromising the
specificities of the local context for Arab
countries.

3) he suggested model was then refined and
evaluated by a select group of experts
and stakeholders from the Arab region
and beyond using collective workshops, as
well as through personal direct and virtual
[electronic] consultations.

At the application stage, the lack of reliable and
updated data on the Arab region constituted
amajor challenge. The variables used to populate
the indicators were thus modified in light of
the statistics available for the Arab region,
while certain constituents were temporarily
suspended and kept at the theoretical level for
potential use at a later stage.

This process resulted in the development of
a 2015 TVET Index consisting of three main
pillars and six sub-pillars (Figure 7).

Revisions

Following the release of the 2015 Index,
a revision process began to refine the quality of
the index based on another round of literature
review. This process identified three main
trends in the TVET literature for the Arab
region:

1) Generic approaches that cover the Arab
region as a whole, and thus present a general
overview and some of the regional data
(regional average).

2) Constructive approaches that introduce
a brief overview at the regional level but
then move to present specific details at the
country-level —for countries where data is
available.

3) Comparative approaches among specific
country-level practices and analysis. This
approach is mainly visible in the literature
produced by UNEVOC and the Torino
Process.”

The revision process focused on the second
and third approaches — ie. the constructive
and comparative approaches — to take into
consideration the local contexts to a better
extent (enabling environment, direct and indirect
economic factors in addition to the TVET
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systems and outputs, with emphasis on factors
relating to the knowledge economy).

Because the TVET Index revision involved
significant changes to the 2015 version, the
AKI team sought a further round of expert
consultations for the revised structure,
which included consultation with the
UNESCO-UNEVOC headquarters in Bonn.
This process:

- Confirmed that the theoretical and
methodological conceptualizations of the
AKI TVET Index are realistic and relevant
to the current development needs and
challenges facing the Arab region.

- Re-emphasized the need for the Arab
countries to be more involved in international
efforts to monitor, evaluate, and develop the
TVET sector, including at the level of data
collection.

- Recommended the use of quantitative
indicators, whenever possible, because
these indicators better facilitate analysis and
constructive compatison across time and
countries.

- Recommended that the index results be
read and analysed in relation to UNESCO?’s
Education 2030 Framework for Action (based
on the Incheon Declaration and Framework
for Action).'s

- Recommended that greater emphasis be
given to the indicators relating to the general
assessment of the TVET sector, use of new
technologies, entrepreneurship, lifelong
learning, green learning, self-employment,
and other relevant variables in the context
of TVET and sustainable human
development.

In addition to these consultations, statistical
application confirmed the capacity of the index
to reflect some of the main features of the TVET
sector in the Arab region.'” The main challenge,
however, remains the need to collect reliable
and credible data, and enhance mechanisms
of cooperation through the involvement of
relevant stakeholders.

Revisions applied to the main structure

The main structure of the index underwent
considerable changes, reflecting more data.

The first pillar of the TVET Index is now the
education and training pillar. In addition to focusing
on the systems and structures of training, this
pillar considers the dynamism of human capital
in order to assess the reception structures and
qualifications of TVET institutions as well as
the relation between TVET and the labour
market.

Through its two sub-pillats (exrolment and relation
with the labour marke), this pillar focuses on the
capacity of TVET institutions, their ability
to attract and retain talent, and the training
of teaching and managerial/administrative
staff. It also takes into consideration the
geographical distribution of TVET students,
TVET education tracks, and TVET education
patterns.

The revisions made to the 2015 Index aimed
to enrich this pillar, particularly in terms
of placing more emphasis on both human
capital and interaction with the labour
market. UNESCO-UNEVOC, among other
international organizations, has always noted the
critical role of the human factor in improving
the quality of this sector and achieving better
alignment with the labour market."

The relation with the labour market sub-pillar
was introduced in light of the review of
international literature; it links the inputs
of the TVET sector with its outputs, and
compares them in terms of alignment with the
requirements of the labour market, reflecting
a collaborative perspective.

Another conceptual indicator under this pillar
is the ability of the TVET sector to compete
with other sectors of formal education.
The pillar attempts to reflect the capacity
of this sector to attract youth, at least at the
quantitative levels of enrolment, completion,
and graduate employment. This capacity
goes hand in hand with enhancing the visibility
of the TVET sector in the policymaking
process.

Reference here should be made to the balanced
relationship between the sector’s capacity to
attract youth and talent, its institutional capacity,
and its budget. The latter is often a challenge,
especially in light of the rising number of



students and administrative costs, which leave
little or no budget for quality improvement, the
revision of the education process and curricula,
and capacity building,

The second structural change in the index is the
introduction of the second pillar organizational
framework that seeks to assess the organizational
framework of TVET sector institutions and
the economy in relation to TVET. It consists of
two sub-pillats: economic policies and labour market
features.

The regulatory framework of the labour
market contributes to the establishment of
a production environment that can adapt
to the increasing number of graduates and
provide more opportunities, especially to
educated youth. In this context, UNESCO-
UNEVOC has continuously highlighted the
importance of devising and using scientific
indicators to assess the quality of the regulatory
environment for the TVET sector, including
pedagogical assessment of TVET institutions,
the effectiveness and efficiency of available
processes and frameworks, sector-specific
strategies, and regulatory authority."”

Also under the organizational framework pillat,
a new sub-pillar was introduced on guality
regulations. However, this sub-pillar has been
temporarily suspended given a general lack of
data.

The third change at the level of the main
structure consisted of a third pillar focusing on
the contextual factors that affect the technical
vocational education and training sector. It
includes three sub-pillars — education, demography,
and state of development — and a wide array of
variables that help create a clear picture of the
general development context.

The weights of the main pillars were also
revised after all structural changes were
applied; a weight of 0.2 was given to the
education and training pillar, 0.5 was attributed
to the organizational framework pillar, and 0.3
to the development context pillar. These weights
were then equally divided among their
respective  sub-pillars  and  subsequent
constituents as shown in details in Table A2 in
the Annex.

Revisions applied to the variables

New variables were added to the first pillar
education and training, which include the following:
inadequately educated workforce, extent of training for
TVET students, availability of specialized training
services, percent of  firms offering formal training,
TVET involvement in entreprenenrship, participation of
TVET anthorities in the organising body for the TVET
examinations, and finally, participation of TVET
anthorities in the committees responsible for setting the

TVET curricula.

The organizational framework pillar also consists
of new variables that present an overview of the
social element of the work environment, and
of the extent to which Arab countries adhere
to the requirements of international labour
rights. These variables include: availability of
a government authority to regulate labour to supply and
demand, percentage of labor force not contributing to
social security, disputes rate per 1000 workers, mean
weekly hours actually worked per employed person, and

female participation in the labor force as a ratio to men.

The pillar also includes other newly added
variables: #otal investment as percentage of GDP, tax
incentives for young businesses, number of procedures for
starting a business, ease of doing business, high-skilled
employment share, poor work ethic in national labor force,
labor force with less than primary education as a percentage
of the total labor force, total tax rate as a percentage of
commercial profits, ratio of minimum wage as a share
of value added per worker, pay and productivity, labor
market efficiency, restrictive labor regulations, and labor
regulations.

Finally, the new variables constituting the
development  context  include the following:
government expenditure per primary and secondary
student as a percentage of GDP per capita, higher
education and training, adult literacy rate, gender parity
index: for gross enrolment ratio in primary education,
rate of out-of-school children of primary school age, net
enrolment rate in secondary education, net enrolment
rate in primary education, percentage of employment in
agriculture, percentage of population growth rate, AKI
2015 Econony Index, Human Development Index and
finally GDP per capita.

The variables that were added this year under
the new pillars of the TVET Index are shown
in Table 2.
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Table 2:

Changes applied to variables in the 2015 TVET Index*"

Variable Modification
Education and training pillar
Percentage of students in secondary education enrolled in vocational programmes, both Added
sexes (7o)
Percentage of students in secondary vocational education who are female (%) Added
Inadequately educated workforce Added
Extent of training for TVET students Added
Availability of specialized training services Added
Percent of firms offering formal training Added
TVET involvement in entrepreneurship Added
Participation of TVET authorities in the organising body for the TVET examinations Added
Participation of TVET authorities in the committees responsible for setting the TVET Added
curricula
Organizational framework pillar
Total investment (%o of GDP) Added
Tax incentives for young businesses Added
Starting a business, procedures (number) Added
Fase of doing business Added
High-skilled employment share (25-54 age group) Added
Poor work ethic in national labor force Added
Labor force with less than primary education (% of total labor force) Added
Total tax rate, % of commercial profits Added
Ratio of minimum wage as a share of value added per worker Added
Disputes rate per 1000 workers Added
Mean weekly hours actually worked per employed person Added
Pay and productivity Added
Female participation in the labor force, ratio to men (15+) Added
Labor force not contributing to social security (percent) Added
Labor market efficiency Added
Restrictive labor regulations Added
Labor regulations Added
Availability of a government authority to regulate labour supply and demand Added
Development context pillar
Government expenditure per primary and secondary student as % of GDP per capita (7o) Added
Government expenditure on education as % of GDP (%) Added
Higher education and training Added
Adult literacy rate, population 15+ years, both sexes (7o) Added
Gross enrolment ratio, primary, gender parity index (GPI) Added
Rate of out-of-school children of primary school age, both sexes (%) Added
Net enrolment rate, secondary, both sexes (%) Added
Net enrolment rate, primary, both sexes (7o) Added
Employment in agriculture, both sexes (7o) Added
Population growth rate (%) (Average annual) Added
AKI 2015 Economy Index Added
Youth unemployment rate (%), 15-24 age group Added
Unemployment rate (%), (15+) Added
Human Development Index (HDI) Added
GDP per capita (current US$) Added

* For more information on the variables populating the previous structure, refer to Table A2 in the Annex of AKI 2015.

*The names of the pillars have been updated to include changes resulting from the 2016 revisions.




Figure 8:

The revised structure of the TVET Index

Education and training Organizational framework Development context
Enrolment Economic policies Education
Relation with the Labour market
labour market features Demography
State of
development

Revised structure (2016 version)

The revision process led to the adoption of
a refined structure for the TVET Index 2016

(Figure 8).

Results

The TVET Index results show wide disparities
among countries, with a gap of 62.24 points
between the highest score (71.81 for the United
Arab Emirates) and the lowest score (9.57 for
Somalia). Twelve countries scored 50 and above.
These include all of the GCC states, as well as
Algeria, Egypt, Jordan, Lebanon, Morocco, and
Tunisia. Four countries (Comoros, Somalia,
Sudan and Yemen) scored 33 and below (Figure
9), where the unstable political, economic
and security conditions play a major role in
determining such low results.

The GCC countries topped the development
context pillar, while Egypt, Lebanon, Mauritania,
Morocco, and Tunisia topped the education and
training pillar (Figure 10).

The  organizational ~ framework ~ pillar  shows
correlation with the education and training pillar
(a correlation coefficient of 0.513) as well as the
development context pillar (a correlation coefficient
of 0.599). No statistically significant correlation
was noted between the education and training pillar
and the development context pillar.

For the organizational framework pillar, the scores
varied widely. This can be explained by the
disparity in efforts made by Arab countries
to modernize their legal and administrative
structures, including those  related to
employment and labour markets. The United
Arab Emirates ranked first, which is a natural
result of its efforts over the years to reform its
economic structures, link development with the
qualification of human capital, and ensure that
a knowledge-based economy becomes a key pillar
of its competitiveness. Qatar came second with
a scote of 69.87, followed by Morocco at 65.32.
These three countries were able to dynamically
modernize their administrative structures and
develop their investment sectors.

The education and training pillar covers variables
that measure aspects of the TVET sector such
as enrolment and relation with the labour market (1.c.
inputs and outputs). Scores on the enrolment
variables were above 90 in Egypt and Lebanon,
but below five in Oman, Qatar, and Somalia.
These scores certainly reflect development
priorities that are linked to the economic and
demographic realities of these countries. Low
TVET enrolment levels in some countries
imply these countries will not face a crisis of
unemployment in this sector specifically —or at
least that such crisis will not be as severe as in
Egypt, Morocco, or Algeria, where the numbers
of TVET graduates have reached record levels,
forcing TVET authorities to deal with the
problem of vocational training quantitatively
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Figure 9:

Results of Arab countries on the TVET Index

100
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rather than qualitatively. The scores achieved
under the relation with the labour market sub-pillar
indicate important progress in some Arab
countries in terms of building a training system
that meets the requirements of employers and
takes into account the general conditions of the
labour market. They also indicate a mismatch
between education/training and employment,
which can also be seen in other sectors such as
economy, higher education, and pre-university
education.

Figure 10:

A review of the scores on the organizational
framework pillar shows that 12 countries scored
more than 50. Their scores were almost identical
for both constituting sub-pillars, except that
three countries (Djibouti, Mauritania and
Morocco) scored below 50 on the labour market
featnres sub-pillar, and four countries (Libya,
Oman, State of Palestine and Syria) scored
below 50 on the economic policies sub-pillar. Scores
of the remaining countries were below 50 for

both sub-pillats.

Results of Arab countries on the main pillars of the TVET Index
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Regarding the third pillar, which relates to the
develgpment context and consists of three sub-
pillars; scores were above 50 for 16 countries
on the education sub-pillar, 12 countries on the
demography sub-pillar, and eight countries on the

state of development sub-pillar. In fact, these eight
(comprising the six GCC countries plus Lebanon
and Jordan) topped all three sub-pillars, which
indicates a strong correlation between them
within the TVET system.
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Introduction

Higher education' today serves as a catalyst
for improving economic competitiveness,’
sparking innovation, and promoting knowledge
production and dissemination within society,
especially among youth.” Research indicates
that the more a country invests in higher
education and the quality of its outcomes, the
greater progress it achieves in developing
a knowledge-based economy. Countries therefore
seek both to increase the capacity of the higher
education sector and to enhance the quality
of its operations and outputs, with a view to
stimulating development,' and improving the
welfare and wellbeing of individuals.” This may
be achieved by shifting towards student- and
development-otiented programs,’ offering more
specialized training and promoting lifelong
learning.’

Despite broad agreement on the vital role of
higher education, only a very limited body
of literature exists that presents an objective
assessment of this sector in the Arab region,
while statistical and analytical data is often
outdated or missing. Hence, there is a need for
reliable evidence to inform decision making on
how best to develop this sector and optimize
its structures and processes. This requires
additional, updated, and reliable information
on higher education.

A culture of self-evaluation plays a central role
in the success of higher education institutions
in developed countries. This culture is not only
weak in the Arab region, but there is also
a major deficiency in the mechanisms that track
and evaluate the outputs of higher education
institutions.

Inspite of the establishment of national
accreditation bodies in several Arab countries,
as well as the Arab Network for Quality
Assurance in Higher Education®, there is no
periodical publication or database that provides
information and analysis of the state of
higher education in the region. Consequently,
Arab countries have no alternative but to
adopt the tools and analyses of international
organizations.

International organizations such as the United
Nations Educational, Scientific and Cultural
Organization (UNESCO) and the Organisation
for Economic Co-operation and Development
(OECD) recommend monitoring and evaluation
of higher education institutions as a means of
improving the quality of the sector.”

Several countries have established initiatives
to monitor the quality of higher education
institutions. These programs are either country-
specific, such as in ILa Agencia Nacional
de Evaluacién de la Calidad y Acreditacion
(ANECA) in Spain", ot of a wider scope such
as the global network of research universities,
Universitas 21, launched in Melbourne and
providing an annual ranking of national higher
education systems across 50 countties based on
a system of 25 indicators."

In the United States, the Voluntary System
of Accountability (VSA) is a similar program
managed jointly by the American Association
of State Colleges and Universities (AASCU) and
the National Association of State Universities
and Land-Grant Colleges (NASULGC)."” The
VSA seeks to evaluate learning outcomes, and
allows compatrison between public colleges and
universities in terms of student performance,
life on campus, faculty-to-student ratio and
other criteria.”

Such initatives reflect an increasing awareness
of the importance of monitoring higher
education, but existing university rankings have
significant drawbacks. Firstly, as indicated by
UNESCO they tend to use leading universities
as a benchmark for evaluating others."
Secondly, whilst available rankings may
provide information on leading universities
in a specific country in compatison to others,
they do not reflect the quality of the broader
higher education system or country-specific
challenges.” This applies to some of the
wortld’s most famous university rankings —
such as the Shanghai Jiao Tong University’s
Academic Ranking of World Universities
(Shanghai Ranking), Quacquarelli Symonds” QS
World University Rankings, the Times Higher
Education World University Rankings and the
Webometrics Ranking of World Universities.
As a result, policymakers tend to ovetrlook
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local specificities in their attempts to improve
the performance of national universities in
international rankings.'s

In response to this, UNESCO's Position Paper
on Education Post-2015 discusses how higher
education institutions can adapt to emerging
challenges by developing a scorecard that
balances the achievement of global goals and
individual countries’ambitions.”” The paper adds
that this approach necessitates an assessment of
the knowledge, skills and competencies required
at the individual level, as well as a reconsideration
of educational processes, policies and reforms at
the system level.

In this context, the OECD published
a feasibility study on developing international
standards for measuring the knowledge and
abilities of undergraduate students (The
OECD Initiative for an Assessment of Higher
Education Learning Outcomes [AHELO]). The
study focuses on the development of indicators
that take into consideration country-specific
contexts while also enabling comparison
between countries. It recognizes that the
majority of international university rankings rely
on the university’s reputation and performance
in research, without sufficient consideration of
factors such as quality of teaching and learning,
social diversity, and institution-specific goals
(where applicable)."

The Higher Education Index takes all these into
account. It was first released in 2015, reflecting
both local contexts and global standards.

The index does not benchmark Arab countries
against each other, nor against other countries
that have already developed more advanced
higher education sectors. Instead, it provides
ageneral overview of the higher education sector
in each Arab country individually, stressing their
respective strengths and weaknesses.

Creating an Arab index for higher education
contributes to describing the current status of
higher education and it serves as a reference tool
for researchers and decision makers to make
more informed decisions and develop relevant
corrective measures. This would enable setting
realistic objectives, reflecting countries’ actual
needs and priorities.

Formulation process and initial
structure of the index

To develop the main pillars for the Higher
Education Index, a systematic review of the
conceptual foundations of currently available
indices in the higher education and knowledge
sectors was conducted. These include the
Knowledge Economy Index (KEI) issued by
the World Bank, the Global Competitiveness
Index (GCI)" and the Global Innovation Index
(GID™, in addition to the above-mentioned
UNESCO and OECD reports.

Fach organization, institution or researcher may
have a different perspective on building an index.
For example, the GII includes tertiary education
as a sub-pillar under the human capital and
research pillar within the innovation sub-index;
it considers knowledge through its relation to
technology, which is considered an output of
innovation.”

Inastudy published in 2011, UNESCO identifies
three complimentary pillars of higher education
indices: education, research and management
capacity. The study also identifies several aspects
that should be considered under these pillars,
including: access, internal efficiency, relevance
and external efficiency, quality of education,
professionalization of higher education, capacity
for research and innovation, equity, costs and
expenditures, and strategic and operational
management capacity.”> This division is similar
to what was presented eatlier in 2010, also
by UNESCO, on key indicators for tertiary
education, where indicators were grouped into
four major categories: input indicators, access/
participation indicators, output indicators and
other indicatots.”

The approach adopted by the AKI Higher
Education Index is to focus on knowledge as
both an output of higher education institutions,
and a tool for economic and human development.
The index also takes into consideration systems
theory, as it approaches the higher education
sector by examining its inputs, processes, outputs
as well as the broader enabling environment.
The index considers effectiveness as the extent
to which higher education institutions help
graduates acquire the knowledge, skills and



Figure 11:

The structure of the 2015 Higher Education Index
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*The names have been updated to include changes resulting from the 2016 revisions.

values required to positively integrate in society
and contribute to its development. Effectiveness
is also measured through the number and quality
of research and publications produced, and
the wider processes of knowledge production,
development and dissemination.

The AKI Higher Education Index also
follows the recommendations of international
institutions in this field by incorporating specific
themes such as gender equity, private sector
contribution,  differences between  various
disciplines of study, and flow of students.*

The Higher Education Index was built in line
with scientific and academic index-development
methodologies. After an extensive literature
review, the first index was developed in 2015,
comprising three pillars and nine sub-pillars,
consisting of indicators based on international
reports and other new indicators which the
research team considered important in the
specific context of the Arab region.

As shown in Figure 11, the three pillars of the
Higher Education Index in 2015 were: higher
education inputs, processes and outputs.

The higher education inputs pillar is comprised of
five sub-pillars: enabling environment, expenditure,
enrolment, buman resources and  student exchange.

The bigher education outputs pillar is comprised
of four sub-pillars: graduation, employment after
graduation, knowledge capital among graduates, and
knowledge production by higher education institutions
A third pillar called higher education processes, with
no sub-pillars, enables the interaction between
the inputs and outputs.

Finally, these three main pillars influence and are
influenced by the specifities of the local context.

Revisions

The initial 2015 version of the index went
through a revision by the core team based on
the feedback after its release. These were further
reviewed by a select group of education experts.
Reviewers confirmed the validity of the pillars,
sub-pillars, and the corresponding variables
and weights, in addition to the suggested
computational methods.

As detailed later in this chapter, this revision has
not affected the selection of pillars and sub-
pillars but has rather entailed some secondary
adjustments in the constituent variables and the
distribution of weights.

The revision of the Higher Education Index was
conducted with three objectives:
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1) Validating the structure of the index with its
three pillars, nine sub-pillars and constituent
variables.

2) Addressing some challenges that emerged
following the launch of the Higher Education
Index in 2015. These include lack of data in
two sub-pillars, namely enabling environment
and  knowledge  production by higher education
institutions. The knowledge capital among graduates
sub-pillar also lacked data, as information
on only four countries was available and was
extracted from the Arab Knowledge Report
20147

3) Reviewing the relative weights of each pillar,
sub-pillar and variable.

Revisions applied to the main structure

No changes were made to the structure of the
index, neither at the level of the three pillars
(higher education inputs, processes and outputs) nor
for the corresponding sub-pillars.

Furthermore, despite lack of data on knowledge
capital among graduates and knowledge production by
higher education institutions across the Arab region,
these two sub-pillars were not removed for the
time being, given the important weight they
have within the index and also in the hope that
more data will become available in the coming
years.

In terms of relative weights, no changes were
made to the three pillars. The higher education
inputs pillar still maintains its weight at 0.3 of
the total value of the index, the higher education
processes pillar remains at 0.1 and the higher
education ontputs carries the highest weight (0.6)
given its direct relation to development. This
line of reasoning is consistent with studies
and research conducted on indicators related
to higher education such as the Universitas 21
rankings.*

On the other hand, the relative weights of the
two sub-pillars expenditure and student exchange
under the higher education inputs pillar were
revised. The expenditure sub-pillar’s  relative
weight was increased from 1/6 to 1/3 to
reflect the importance of expenditure in higher
education, in keeping with international trends.
Accordingly, the relative weight of the student
exchange sub-pillar was reduced from 1/3 to 1/6,

in light of the limited evidence available on the
nature of its impact on higher education.

The relative weights of the other sub-pillars
under the higher education inputs pillar remained
unchanged at 1/6.

As for the relative weight of the higher education
outputs pillar, it had been previously divided
among only three of the four sub-pillars in last
year’s AKI, as no data had been available for the
sub-pillar &nowledge production by higher education
institutions. This year, however, it will be divided
among all four, as the sub-pillar has been
revised to include new variables with available
data. Thus the relative weight of the graduation
sub-pillar is now 1/9, 2/9 was accorded to
employment after graduation, amounting to one
third of the pillar’s total relative weight; while
the sub-pillars &nowledge capital among graduates
and  knowledge ~ production by  higher  education
institutions were both accorded a relative weight
of 1/3 each. Table A3 of the Annex shows
a detailed description of the overall distribution
of weights.

Revisions applied to the variables

In the 2015 AKI Higher Education Index,
the enabling environment sub-pillar included six
vatiables. Data was available for two vatiables:
political stability and absence of violence/ terrorism
and government effectiveness. The remaining four,
namely financial stability, administrative stability,
academic freedom and  academic integrity, had no
corresponding data. The variable adwministrative
stability of higher education institutions was thus
replaced by two new variables — regulatory quality
and rule of law — which measure a country’s
overall organizational stability and commitment
to law implementation. Two new variables were
also added: foundations of wellbeing and percentage
of adults that have at least completed upper secondary
education. Both variables are important given
their connection to the social and economic
environments of students in higher education
institutions. The enabling environment sub-pillar is
therefore now composed of nine variables, of
which data was available for six.

The expenditure sub-pillar originally comprised
seven vatiables, with data available for five. One
variable was added in 20106: expenditure on tertiary



Table 3:
Changes applied to variables in the 2015 Higher Education Index

Variable Modification
Higher education inputs pillar
Regulatory quality Added
Rule of law Added
Foundations of wellbeing Added
Educational attainment: at least completed upper secondary (ISCED 3 or higher), Added
population 25+ years, both sexes (%)
Expenditure on tertiary as % of government expenditure on education (%) Added
Enrolment in tertiary education, ISCED 6 & 7 programmes, both sexes (number) Replaced *
Gross enrolment ratio, tertiary, gender parity index (GPI) Added
Percentage of students in tertiary education who are female (%) Added
Extent of staff training Added
Researchers (FTE) — higher education % Added
Researchers FTE higher education ICSED 8/ Researchers FTE higher education Added
% change in students studying at the undergraduate level in the US (2013/2014 and Added
2014/2015)
% change in students studying at the graduate level in the US (2013/2014 and Added
2014/2015) o
Proportion of students studying in Arab countries from the total number of students Replaced * U:Eg‘
studying abroad Fl'J
Higher education processes pillar =
Quality of the education system Added §
Quality of math and science education Added g'
Quality of scientific research institutions Added 5
QS world ranking of the country’s leading university Added =
School life expectancy, tertiary, both sexes (years) Added =
Internet access in schools Added
Availability of specialized training services Added
Higher education outputs pillar
Proportion of graduates in ISCED 6 and 7 to the number of inhabitants Replaced*
Labor force with tertiary education, male (%o of male labor force) Added
Unemployment of graduates of tertiary education, male (7o) Replaced*
Unemployment of graduates of tertiary education, female (%) Replaced*
SJR ranking of the best scientific journal in the country Added
Availability of scientists and engineers Added
University-industry collaboration in R&D Added
H Index Added
Citable documents Added
PCT patents, applications/million population Added

* The variable has been replaced with another one. For more information, refer to Table A3 in the Annex.

education as a percentage of government expenditure on  corresponding data. Two variables were added
education. this year — perventage of female students in tertiary
education and gross enrolment ratio of females in tertiary
The enrolment sub-pillar also comprised seven  education compared to males (gender parity index) — to
variables in the 2015 index, all of which had  reflect female access to higher education.
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The  human  resources  sub-pillar  covered six
variables, two of which had available data. The
research team added three variables related
to the quality of human resources in higher
education institutions: extent of staff training,
percentage of researchers among full-time employees in the
higher education sector and percentage of PhD holders
antong full-time researchers in the higher education sector.
As such, the human resources sub-pillar is now
composed of nine variables, with data available
for five.

The student exchange sub-pillar included three
variables in 2015, with data available for two.
Two variables were added to reflect the annual
change of undergraduate and graduate students
in the United States.

Given the difficulty of measuring processes of
higher education and the quality of teaching
and learning, the higher education processes pillar
originally contained data for only one out of
thirteen variables. Seven variables were added this
year for a better assessment: guality of the education
system, quality of math and science education, quality
of scientific research institutions, QS world ranking
of the conntry’s leading nniversity, school life expectancy
Jor tertiary education for both sexes, Internet access in
schools, and availability of specialized training services.
Therefore, eight variables currently contain data
under the higher education processes pillar.

The graduation sub-pillar this year maintains the
same four variables as the previous year with no
changes.

The employment after graduation sub-pillar previously
covered six variables with data available for four.
The variable labor force with tertiary education for
males as a percentage of the male labor force was added.
The two variables unemployment with tertiary
education for males and females were replaced
with uneniployment with tertiary education for males as
a percentage of the male labor force and unemployment
with tertiary education for females as a percentage of the
female labor force.

The knowledge capital among graduates sub-pillar
remained unchanged in the 2016 revisions as it
still includes data for ten vatiables in addition to
one variable with missing values: acceptance of the
values of social peace, respect of difference and coexistence
antong students.

As for the knowledge production by higher education
institutions sub-pillar, no data was available for
its corresponding variables in the 2015 Higher
Education Index. Six variables with data were
added this year: PCT patents applications per million
population, citable documents, H Index (anthor-level
citation impact), university—industry collaboration in
R&D, availability of scientists and engineers, and
SIR ranking of the best scientific journal in the
country. Although some of these variables are
not limited to research in higher education
institutions, they can still be used as alternatives
in light of the limited availability of recent and
reliable data.

The total relative weight of each sub-pillar
was consequently equally redistributed among
its updated number of variables in this year’s
revised version.

Table 3 lists the changes made to the 2015
Higher Education Index at the level of
variables.

Revised Structure (2016 version)

The 2016 Higher Education Index maintains
the same structure as the previous year with
no changes made to its pillars and sub-pillars.
Figure 11 represents the index’s unchanged
configuration.

Results

The results of the AKI Higher Education Index
reveal wide disparity between Arab states, with
scores varying between 8.39 (Somalia) and 61.44
(United Arab Emirates). This disparity does
not necessarily reflect a lack of interest in this
sectot, but it rather suggests that efforts in this
sector must be better coordinated and propetly
directed towards producing knowledge and
achieving development.

None of the Arab countries scored more than 65.
In fact, only one country (United Arab Emirates)
exceeded 60, with three other countries scoring
above 50: Saudi Arabia (56.54), Egypt (52.04)
and Qatar (51.4). The low scores achieved by
most Arab countries indicate two things. First,
they are a true reflection of the status of higher
education in Arab countries in compatison



Figure 12:

Results of Arab countries on the Higher Education Index
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to other advanced educational systems, given
that the relative weight of the higher education
outputs — including knowledge production and
contribution to development — represents 60
percent of the index. Secondly, irrespective of
the disparity in scores, all countries in the Arab
region, including those with top rankings, need
to do more to develop their educational systems
in order to draw level with the average quality of
systems around the world.

Figure 13:

With regard to the results of the main pillars of
the index, there is a strong correlation between
them. The highest correlation was between the
inputs and outputs pillars (0.721). Scores on the
processes pillar were relatively higher. All Arab
countries with general high rankings scored
higher on this pillar, with second highest scores
recorded under the inputs pillar. Countries
with low rankings had their highest scores
on the nputs pillar, followed by the processes

Results of Arab countries on the main pillars of the Higher Education Index
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pillar. Even though they do not indicate
a causal relation between inputs and outputs,
these trends confirm two things: a minimum
level of inputs is required for an educational
system to function; the availability of human
resources and processes that are capable of
acting on those inputs is vital for determining
the performance level of such a system, both
quantitatively and qualitatively.

The results of the znputs pillar were consistent
with those of the composite index. Higher values
for the enabling environment sub-pillar in some
countries — mostly the Gulf states — resulted
in higher scores on the znputs pillar. Conversely,
lower values for the enabling environment sub-pillar
in countries such as Libya, Somalia, Syria, and
Yemen led to lower values on the puts pillar.
It should be noted that data on expenditure was
available for only 10 countries and showed
a very wide disparity (85.28 in Kuwait and 2.83
in Comoros).

The constituting sub-pillars of the processes
pillar had high values in general. Most Arab
countries (with the exception of Comoros,
Dijibouti, Lebanon, Somalia, and Syria) have
national bodies tasked with ensuring the quality
of the higher education sector. This is very
important but is not enough to explain the
disparity in results. Some Arab countries have
such bodies but achieved low scores on all
variables. The values of the variables for science
and mathematics teaching, quality of scientific
research institutions and access to Internet
at universities ranged from medium to upper
medium in most countries.

In terms of the outputs pillar, only nine countries
scored above 33, while seven countties scored
less than 20. One of the reasons which could
explain these low values is that data for the
knowledge capital among graduates sub-pillar was
available for only four countries, while this
sub-pillar has a relative weight of 1/3 of the

outputs pillar. In addition, results of the knowledge
production by higher education institutions sub-pillar
were low despite the availability of data for its
six variables in many Arab countries.

The results of the Higher Education Index
highlight the important role of enabling
environments in developing this sector. Second,
the index gave a larger relative weight to the
outputs of this sector, including students’
knowledge, skills, and values as well as research,
inventions, and other knowledge products to
which researchers and knowledge workers in
this sector contribute. The results have shown
that this area requires more attention from
higher education authorities, as data related
to internationally registered patents, quotable
scientific research papers, and university—
industry partnerships were low in many Arab
countries.

Finally, the index provides researchers and
policymakers with a good opportunity to
evaluate the higher education system and identify
its strengths and weaknesses. Given the scarcity
of data and analysis about the status of this
sector in the Arab region, the index also aims to
build a reliable database for public use. Through
this information, tesearchers, and decision-
makers should conduct their own analysis in
their respective countries and design plans and
programmes to improve this sector in a way
that could contribute meaningfully to human
development.

As such, the index focuses on the important role
of this sector not from the perspective of human
capital theory, which is based on providing the
labour market with the required graduates; rather,
it approaches the sector from a much deeper
perspective that is based on providing graduates
with contemporary knowledge, skills, and values
so that they contribute to the development of
their communities.
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The World Bank defines higher (tertiary) education as “all post-secondary education,
including but not limited to universities. In recent years a diverse and growing set of public
and private tertiary institutions in every country — colleges, technical training institutes,
community colleges, nursing schools, research laboratories, centres of excellence, distance
learning centres, and many more — form a network of institutions that prepare students
for application of knowledge at an advanced level.” (World Bank, 2015). For the purposes
of constructing the current index, higher education will only be considered in terms of
public and private higher education institutions offering BA/BS stage programmes and
what follows from Level 6 for the first university degree, Level 7 for the Master’s degree,
and Level 8 for the Doctoral degree, according to UNESCO’s International Standard
Classification of Education (ISCED).
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Introduction

Information and communications technology
(ICT) has always played a pivotal role in
supporting  productivity, which represents
the main precursor of development in the
knowledge age. Over time, owing to its wide
reach and continuous development, the scope of
ICT has expanded and the correlation between
ICT, innovation, and development has become
more evident. This is particularly valid for
developing economies with high value-added.

ICT has provided significant social benefits by
improving access to basic services, contributing
to the creation of new job opportunities, and
facilitating access to financial services, educational
resources, and information of high social return.
ICT has also generated new patterns of interactive
communication that have helped increase
production efficiency and flexibility, shaping
new organizational structures, and offering
innovative ways of performing operations and
transactions. As such, ICT affects interactions
between individuals, companies, and government
organizations both locally and internationally,
and across all human activities. Direct interaction
between the public and the government
has increased thanks to the development of
government e-services, contributing to increased
efficiency, transparency, and inclusiveness
in decision-making, while also improving
governance and strengthening accountability.

Technological advances in storage capacity and
processing speed have resulted in an increasing
volume of globally stored information,
estimated at 2.8 zettabytes in 2012, which is
forecast to increase 50-fold by 2020." This is also
attributable to the higher penetration of remote
micro-devices, hi-tech sensors, and smart
phones” with integrated high-resolution cameras
as well as increased access to Internet services and
mobile applications. If technology can process
and analyse such large amounts of data, this will
open the doors to unprecedented possibilities
for more comprehensive and accurate decision-
making concerning development challenges
facing the knowledge society. ICT offers
tremendous opportunities for reducing social
and economic inequality and supporting local
wealth creation, thereby contributing to the

achievement of the Sustainable Development
Goals (SDGs) adopted by the international
community in 2015.

The increasingly central role of ICT in
development has led to the emergence of a new
field of literature and international reporting
that focuses on ICT use and penetration
at the country level. In particular, this new
stream examines network and communications
infrastructure and the availability of hardware,
software, and various applications. The
International Telecommunication Union (ITU)
and the Wortld Economic Forum (WEF) were
pioneers in conducting research and reporting on
countries’ ICT use and development, informing
decision makers about the benefits of ICT when
formulating and implementing development
strategies. The annual Global Information
Technology Report (GITR) may serve as a good
example of this kind of research.

Measurement processes have evolved from
merely determining the extent of ICT
absorption to assessing its direct and indirect
impacts on research and development activities,
innovation, business management, governance,
and social participation. Such measures serve to
chart the success of countties in theit transition
to knowledge economies.

Thereis aneed fora specific set of ICT indicators
for the Arab countries to determine current
patterns of access, usage and absorption. Such
a resource would serve multiple purposes. It will
inform policymakers and governments, facilitate
sustainable development, and empower both
individuals and institutions. It will also facilitate
the creation of a unique and unified database
of knowledge society indicators in the Arab
countries, thereby facilitating cooperation and
integration across vatious fields.

Formulation process and initial
structure of the index

The key stages of the methodological approach
employed in developing the ICT Index were as
follows:

- Reviewing national and  international
literature in the areas of ICT, knowledge and
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Figure 14:

The structure of the 2015 ICT Index*

Technological
capabilities

Affordability of
telecommunication
setvices

Infrastructure and
digital content

ICT usage

Enabling
environment
Education Knowledge
economy
I I
Research and Knowledge for
innovation development

*The names have been updated to include changes resulting from the 2016 revisions.

development—mainly studies by United Nation
agencies, the WEF and the ITU, including
country-specific reports. These encompass
data from standardized measurements of
information and communications indicatots,
as well as theoretical concepts developed by
international organizations and agencies to
measure performance in the information and
communications sector.

- Developing a framework based on the
SDGs to assess how ICT might contribute
to their fulfilment and to monitoring their
progress.

- Adopting a consultative approach through
online and face-to-face consultations with
academics and ICT professionals in the
Arab region and beyond, in addition to an
online questionnaire on information and
communications variables. The consultations
and questionnaire also included experts from
local, regional and international companies,
leading information and communications
service providers — from both the private and
public sectors — as well as users from various

age groups.

Furthermore, in order to develop a more
comprehensive ICT Index, it was also necessary
to conduct an impact analysis for ICT variables
across the five remaining areas of the Arab
Knowledge Index, namely pre-university
education, technical vocational education
and training, higher education, economy and
research, development and innovation.

ICT measures are affected by the outputs of all
stages of education, the country’s capabilities in the
areas of R&D and innovation, the regulatory and
economic environment, investment promotion,
efficiency in the use of capital and business
management, and the flexibility of labour laws.
The ICT Index also encompasses some factors
that drive development, such as the impact of
ICT on business models, the proportion of the
workforce employed in knowledge-intensive
activities, e-participation, and healthcare.

Figure 14 illustrates the conceptual model for
the ICT Index, consisting of two pillars and

seven sub-pillars.

Revisions

Some revisions have been introduced to the
2015 version of the ICT Index at the variable
level only to better reflect available data. The
relative weights of all elements have also been
revisited to improve the index.

Revisions applied to the main structure

No structural changes were made at the level of

the pillars and sub-pillars of the index.
Revisions applied to the variables

Revisions to the 2015 version of the ICT Index
have been introduced at the variable level.



A new variable, active  mobile-broadband
subscriptions  per 100 inhabitants, was added
to reflect the significant changes related
to the availability and use of broadband
communication networks, which is also related
to the use of smart phones. The number
of smart phones in use has been increasing
notably and is expected to reach 2.1 billion by
2016.” Smart phones can run a broad array of
applications that had been previously limited
to PCs and PDAs. Taking into consideration
the fact that smart phones are portable and
constantly within the user’s reach, software
and application development companies have
shifted their focus to mobile applications,
providing smart phone users with access to
a wealth of information and services, including
financial and banking services, educational
resources, and e-government services. This
has paved the way for governments to move
toward smart governance in their business
management activities and interactions with
general service providers. One of the most
important determinants for the success of
this new model in terms of ICT use among
individuals, businesses, and/or governments is
the availability of a broadband communication
network that offers the requisite speed, quality,

Table 4:

and also efficiency of communication. Such
a network has become the standard required for
serving multiple applications, having begun with
the Global System for Mobile Communication
(GSM) technology. It later evolved through its
2nd, 3rd and (present) 4th Generations (2G,
3G and 4G respectively). Preparations are
also underway for the 5th Generation (5G),
expected to be launched by 2020.

Another revision to the index was the removal
of the variable awess to digital content in light of
the now widespread use of portable and mobile
devices. This variable is indirectly reflected in the
sub-pillar ICT usage.

For similar reasons, the variables percentage of
households with radio and percentage of households
with felevision wete also removed, to increase the
focus on the variables percentage of households with
computer and percentage of households with internet.

Within the enabling environment pillar, in order to
better emphasize the importance of the Patent
Cooperation Treaty (PCT), patent applications
in general — and specifically ICT patent
applications — in assessing a country’s capacity
for research and innovation, the variable number

Changes applied to variables in the 2015 ICT Index’

Variable Modification
Technological capabilities pillar
Access to digital content Removed
Proportion of households with radio Removed
Proportion of households with television Removed
Active mobile-broadband subscriptions per 100 inhabitants Added
Enabling environment pillar
Extent of staff training Moved*
Extent of institutional level of modern technology absorption Moved*
Extent of business-to-business Internet use Moved*
Extent of individual-to-business Internet use Moved*
Establishing ICT in the future vision of the state Moved*
Level of government success in developing ICT Moved*
Number of patent applications Replaced**
Extent of university staff training Removed

* The variable has been moved to another pillar in the index. For more information, refer to Table A3 in the Annex.
** The variable has been replaced with another one. For more information, refer to Table A3 in the Annex.
*'The names of the pillars have been updated to include changes resulting from the 2016 revisions.
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of patent applications was replaced with two new
vatiables: PCT' patents, applications per million
population and ICT PCT' patents, applications per
million population. The variable extent of university
staff training under the education sub-pillar was
also removed.

The revisions in the variables also entailed
changes in the relative weights, which are detailed
in Table A4 in the Annex.

Based on the above, the revisions introduced
to the 2015 ICT Index ate summatized in
Table 4.

Revised Structure (2016 version)

The 2016 ICT Index maintains the initial general
structure presented in Figure 15; no structural
changes were introduced to its pillars and sub-
pillars.

Results

The results of the ICT Index reveal wide
disparities in the Arab region, with a gap of
76.11 points between the highest (86.08 in the
United Arab Emirates) and lowest scores (9.97
in Somalia). Only eight countries (the GCC
states, Jordan and Lebanon) scored above 50.
Three countries scored below 20 (Figure 15).

Figure 15:

A compatison of scores on both pillars of the
ICT Index shows that out of the eight countries
with values above 50 on the index, seven countties
(Bahrain, Jordan, Lebanon, Oman, Qatar, Saudi
Arabia and the United Arab Emirates) achieved
almost equal scores on both pillars, while Kuwait
scored below 50 on the enabling environment pillar.
Morocco and Djibouti scored above 50 on the
enabling environment pillar, but below 50 on the
overall index. Disparity between scores on both
pillars for the same country ranged from 1.36 to
32.1 points. Twelve countries scored higher on
the enabling environment pillar, while the other ten
scored higher on the zechnological capabilities pillat.
This indicates a lack of coordination between
efforts to improve the aspects represented by the
two pillars (Figure 16). In the case of countries
with highest rankings and almost equal scores
on both pillars, a correlation coefficient of 0.831
was observed. This indicates coordinated efforts
in both areas, which contributed to a high score
on the index.

Regarding the sub-pillars of the zechnological
capabilities pillar, remarkable progress was noted
in most Arab countries on the affordability of
telecommmnucation services sub-pillar, followed by the
ICT usage sub-pillar and the znfrastructure and digital
content sub-pillar. Six countries (Bahrain, Kuwait,
Oman, Qatar, Saudi Arabia and the United Arab
Emirates) scored above 50 on the znfrastructure and
digital content sub-pillar, with scores ranging from
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Figure 16:

Results of Arab countries on the main pillars of the ICT Index
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52.16 to 90.83. Six other countries (Comoros,
Mauritania, Somalia, Sudan, Syria and Yemen)
scored below 20 on the same sub-pillar. The
high scores of the GCC countries come as no
surprise, given their advanced rankings globally.
Bahrain ranked first in electricity production (RWh/
capita), while Kuwait, Qatar and the United Arab
Emirates topped the list in terms of mobile—
cellular telephone subscriptions per 100 inbabitants. Two
countries scored below 50 on the affordability of
telecommunication services sub-pillar: Qatar (32.34)

and Syria (3.23).

Regarding the ICT usage sub-pillar, the United
Arab Emirates ranked first in terms of use of
virtual social networks, business-to-consumer internet use,
ICT use for business-to-business transactions, and firm-
level technology absorption. Qatar topped the list in
extent of staff training (and ranks fifth globally).*
The United Arab Emirates ranks first globally
in terms of the wmportance of 1CI5s to government
vision of the future and the government success in ICT
promotion.” Conversely, Algeria, Libya, Mauritania,
and Yemen scored the lowest in the areas of ICT
use for business-to-business transactions and extent of
staff training.

A comparison of results on the sub-pillars
of the enabling environment pillar shows similar

scotes by countries on the education, knowledge
economy and knowledge for development sub-pillars.
With the exception of Qatar, Saudi Arabia, and
the United Arab Emirates, all Arab countries
scored below 50 on the research and innovation
sub-pillar. The number of countries scoring
above 50 varied from one sub-pillar to another,
but almost the same group of countries
appeared at the top or bottom of the scale each
tme.

The above results show a wide digital gap
between the five GCC countries (Bahrain,
Kuwait, Qatar, Saudi Arabia and the United
Arab Emirates) and the four countries Djibout,
Libya, Mauritania and Sudan). While the
United Arab Emirates and Qatar have achieved
top global rankings, other Arab countries
remain outside the bounds of interregional
competition, and therefore need to exert
greater efforts to improve their technological
capabilities in the knowledge age. Given the
positive relationship between the level of
average individual income and the strength
of ICT indices, these indices should be given
priority in future plans, and more attention
should be paid to research and innovation and
the quality of education in general.
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Endnotes

' World Economic Forum et al., 2015.

In the absence of an agreed definition, a smart phone is generally described as a phone
with an operating system similar to that of a personal computer, typically with a powerful
processor, a large internal memory, a touch screen, a high resolution integrated camera and
with access to the Internet or other similar devices.

3 Statista, 2016.

* World Economic Forum et al., 2016.

> Ibid.
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Economy Index







Introduction

During the pre-industrial era, land and labour
were the main resources of wealth; with the
onset of the industrial era they were replaced
by capital and labour. In today’s post-industrial
era, the main factor of production has shifted to
knowledge, whereby its production, distribution,
and use have become the key stimulants for
growth. This has been accompanied by a shift
from manual labour to knowledge-based labour.
Knowledge has therefore become a new form
of capital, consisting of ideas, experiences, and
practices.'

The value of knowledge as a new economic
resource lies in its distribution and integration
into production systems that contribute to
increasing the competitiveness of human
capital. Knowledge capital today is therefore
considered to be more important than financial
capital and can be considered as the fifth factor
of production, adding to labour, land, capital
and entrepreneurship.

The application of knowledge, especially
through the technology that it stimulates, in
development and improvement of the quality of
goods throughout all stages of production and
across all sectors has had a positive impact on
economies, resulting in increased gross domestic
product (GDP), job creation, and adoption of
innovative methods. This in turn has improved
productivity in human and financial resource
management, and business administration as
in the case of the digital revolution, which has
reshaped business operations and relations with
other local and international sectors, resulting in
increased profits and capital.

Mohamed Diab notes that the concept of
knowledge underwent its greatest transformation
during the scientific and technological
revolution that occurred in the final quarter of
the twentieth century. According to Diab, this
set in motion major transformations in the field
of information and communications that saw
the latter become a new strategic resource to
complement natural resources in the dynamics
of an economy, giving rise to what is generally
known as the ‘knowledge economy’ or the
‘knowledge-based economy’.”

The Economy Index is presented here as a tool
to better understand the relationship between
knowledge and economy and facilitate efforts
to monitor various elements of a knowledge
based-economy to better inform related policies
in different sectors.

Formulation process and initial
structure of the index

The Economy Index was developed following
extensive review of economic literatute,
discussions within the AKI team, and
consultations with experts and stakeholders.”
The index constituents were thus compiled
in two interconnected levels. The first level is
comprised of three main pillars: organizational
performance and  human - resonrces;  competitiveness
and creative development; and economy-related 1CT5;
the second level is derived from the first and
encompasses the sub-pillars of the index.

The first pillat, organizational ~performance and
buman resources, constitutes the backbone of the
Economy Index, and is therefore assigned the
highest weight among the pillars (50%). The
other two pillars, namely competitiveness and creative
development and economy-related 1CTs are assigned
relative weights of 30% and 20%, respectively.

Al sub-pillars were assigned equal relative
weights, regardless of the main pillar they fall
under, as 2 means to avoid potential bias.

Figure 17 shows the structure of the 2015
Economy Index.

The first pillat, organizational performance and
human resources, contains three sub-pillars that
are directly related to economy, and a fourth
sub-pillat, human resources, which represents the
relationship between economy and education.

The second vpillar, competitiveness and  creative
development, focuses on processes and procedures
related to business development and execution.
These processes serve as the main incentive
for developing economic structures based
on knowledge that can be acquired through
facilitating ~ procedures for foreign direct
investment. Such investment results in increasing
a country’s exposure to new knowledge, global
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Figure 17:

The structure of the 2015 Economy Index

Economy Index

— Economic openness

— Institutional organization

—— Institutional empowerment

~—— Human resources

economic structute

| |

Competitiveness of Technological
the economic structure knowledge exchange
Development of the Enabling environment

*The names have been updated to include changes resulting from the 2016 revisions.

standards and its ability to attract the finest
skills and expertise available in the world
market, especially at the level of production and
production enhancement. This is reflected in the
vatiables starting a business, procedures (number of
procedures to start a business), starting a business,
time (number of days to start a business), and
Joreign direct investment, net inflows.

The third and final pillar, economy-related 1CT5,
highlights the role of ICT in connecting
economy to knowledge channels worldwide.
The corresponding sub-pillars demonstrate
a qualitative overlap between economy and
ICT sectors, two of the six sectoral indices that
make up the Arab Knowledge Index.

Itis worth noting that the Economy Index takes
into consideration the specific characteristics
of each country, especially in the sub-pillars
enabling environment, human resources, development
of the economic structure, technological - knowledge
exchange, institutional organization and institutional
empowerment. The index builds on the individual
economic infrastructure and superstructure
of each country, whether in terms of
institution-building, legal frameworks, global
communication, or local competitiveness.

Revisions

Taking into account the feedback from
experts and readers, the AKI core team held
several meetings to discuss and improve the

conceptual foundations and pillars of the
2015 version of the index, and to enhance the
connectivity between the Economy Index and
the five other indices covering pre-university
education; technical vocational education and
training; higher education; information and
communications technology; and research,
development and innovation.

Revisions applied to the main structure

Based on the teviews and discussions, no
revisions were made to the main structure of the
index (pillars and sub-pillars).

Revisions applied to the variables

Most of the changes were applied at the level of
variables related to the organizational performance
and human resources pillar and the relative weights
were redistributed accordingly. This was due to
the special focus attributed to this pillar given its
essential role in reflecting an economy’s ability
to generate, attract, accumulate, and utilize
knowledge.

The added variables ate: high-technology exports as
a percentage of manufactured exports (economic openness
sub-pillat); Corruption Perceptions Index: (institutional
organization sub-pillar); World Press Freedom Index
and percentage of bank deposits to GDP (institutional
empowerment sub-pillar); and  percentage of ~ gross
enrolment ratio in tertiary education for both sexes and
percentage of graduates from tertiary education graduating
in Science, engineering, construction and manufacturing for



both sexes (human resonrces sub-pillar). Every time
a variable was added, the total relative weight of
the sub-pillar was again divided equally among
all its variables.

The  high-technology exports (%o of  manufactured
exports) variable reflects an understanding
that exports are generally among the most
important indicators of knowledge exchange
and localization among countries, and can
indicate the level of knowledge accumulation by
the exporter. Fach country introduces, through
its exports, elements that serve as inputs for the
recipient country to create their own products
ready for export—which may be regarded as the
‘added value of exchange” Exports with high-
technology components are a good example
of knowledge exchange among countries.
Consequently, an increase in the percentage
of high-technology exports as a percentage
of manufactured goods constitutes a positive
element in the exchange of knowledge.

The Corruption Perceptions Index variable is based
ontheindexissued by Transparency International
on an annual basis. It is considered an important
indicator for evaluating a country’s proper use of
economic resources, foreign investment and the
equal distribution of income. These three aspects
are fundamental constituents of knowledge-
based economies. The flow of foreigninvestment
facilitates the transfer of knowledge from one
place to another. The proper use of economic
resources reflects the quality and efficiency of
legal and organizational frameworks, especially
in prohibiting resource monopolies including
the transfer and localization of knowledge
related to economy. Finally, equal distribution
of income implies that more people have access
to information and knowledge and are able to
develop their capabilities in a just, transparent,
and impartial environment.

The addition of the World Press Freedom Index
variable might seem controversial, but it is in
itself a component of the superstructure used
to transfer knowledge to economies without
barriers. Censorship might prevent knowledge
and information from reaching all members of
society. Freedom of press is also an important
element in countering corruption, and helps
attract foreign investment as it reflects the
existence of a framework for guiding governance,

enhancing transparency and integrity, and of an
environment tolerant of ctiticism.

The bank deposits to GDP (%) variable reflects the
banking system’s capacity to achieve growth and
development based on its ability to attract and
utilize deposits. The state of the banking system
is considered an important part of a country’s
economic development course. This variable
also reflects the relative level of development of
a nation and enables a year-to-year evaluation of
achieved economic development.

From an economic point of view, the gross
enrolment ratio, tertiary, both sexes (%) variable
reflects the level of accumulated knowledge,
as well as the positive contribution that higher
education offers to economic productivity,
particularly in terms of developing the human
element; such development is achieved using
the abilities, skills, and information endowed
by higher education including language skills,
computer skills, research and analytical skills and
critical thinking skills, etc.

The inclusion of the variable, percentage of
graduates from terfiary education graduating from science,
engineering, construction and manufacturing, both sexes
(7o), reflects the assumption that graduates in
these disciplines are among those best qualified
to advance the development, localization,
production and distribution of knowledge.

Regarding the second pillar, competitiveness and
creative development, one variable was added to the
development of the economic structure sub-pillar: science
and engineering articles in all fields combined to reflect
quantitative measure of scientific research and
development. Scientific publications, especially
in the field of technology, reflect an economy’s
real research and development capacities;
they also reflect local competitive capabilities,
and local incentives to develop a country’s
competitive and creative capacities. Such
incentives are the main stimulants of knowledge
production, localization and exchange between
countries. The total relative weight of the sub-
pillar (0.5) was redistributed equally among all
six variables.

For the third and final pillar of the Economy
Index, economy-related ICTs, the  Government
Online Services Index variable was added to the
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Table 5:

Changes applied to vatiables in the 2015 Economy Index'

Variable Modification
Organizational performance and human resources pillar
High-technology exports (% of manufactured exports) Added
Corruption Perceptions Index Added
World Press Freedom Index Added
Bank deposits to GDP (%) Added
Percentage of graduates from tertiary education graduating from science, engineering, Added
construction, and manufacturing, both sexes (%)
Gross enrolment ratio tertiary, both sexes (7o) Added
Competitiveness and creative development pillar
Science and engineering articles in all fields combined Added
Economy-related ICTs pillar
Government Online Services Index Added

T 'The names of the pillars have been updated to include changes resulting from the 2016 revisions.

enabling environment sub-pillar. It illustrates the
country’s ability to employ information and
communications  technologies to  support
knowledge transfer and economic development
by offering public services through digital means
and at a suitable cost. These time-, effort- and
resource-saving initiatives feed into increased
competence, efficiency and  productivity,
and enhance the country’s attractiveness for
investment.

Table 5 summarizes all the changes made to the
variables of the 2015 Economy Index.

Revised structure (2016 version)

No changes were made to the main structure of
the 2015 Economy Index. Accordingly, Figure
17 reflects the current configuration of the

index as well.

Results

The results of the AKI Economy Index ranged
between 83.1 (United Arab Emirates) and 15.09
(Somalia). This shows a wide disparity between
Arab countries, with some making swift advances
towards becoming globally competitive while
others - mostly those suffering from crises or
conflicts - experiencing economic collapse. With

the highest score achieved, the United Arab
Emirates stands out among all other countries,

including those with high rankings.

Regarding the main pillars of the Economy
Index, the results show that apart from the
United Arab Emirates, which ranked high on the
economy-related ICT5 pillar, most countries with
high scores performed best on the cwompetitiveness
and creative development pillar, followed by the
organizational performance and human resonrces pillat.
Correlation coefficient analysis showed very
strong positive correlation (0.819) between these
two pillars. Correlation coefficient between the
organizational performance and human resonrces pillar
and the economy-related ICT5 pillar was 0.547.

The results of the sub-pillars show some
common trends in the economies of most Arab
countries. With the exception of countries thatare
politically unstable, most Arab countries scored
above 50 in terms of institutional organization and
institutional empowerment. This suggests that these
two sub-pillars are functioning well in most Arab
economies that are not experiencing political
and social instability, including in the areas of
regulatory quality, rule of law, soundness of banks, laws
relating to ICTs and government effectiveness.

It is worth mentioning that the GCC countties
scored highly on all the sub-pillars of the



Figure 18:

Results of Arab countries on the Economy Index
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organizational performance and human resonrces pillar.
Most Arab economies, with the exception of
the United Arab Emirates and Oman, did not
do well on the economic gpenness sub-pillar, which
suggests that Arab economies are not largely
involved in international trade.

The results also indicate an urgent need to focus
on developing human resources in the Arab
region, as the vast majority of Arab countries
received low scores on the human resources sub-

pillar.

Figure 19:

As for the competitiveness and creative development
pillar, the results were balanced among most
countries that are not facing political or social
instability problems. This indicates that Arab
countries are keen to develop their economic
structures and improve their competitiveness
by simplifying the procedures required to
start a business, computerizing some of these
procedures, and attracting foreign capital.
Scores were remarkably varied in terms of the
development of the economic structure, especially in
relation to variables evaluating the value added of

Results of Arab countries on the main pillars of the Economy Index
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manufacturing (as a % of GDP), e-government
services, venture capital availability, and
expenditure on R&D. This highlights the need
for greater efforts to develop the economic
structure around all of these sub-pillars in
a balanced manner.

Looking at the sub-pillars of the economy-related
ICTs pillar, there is wide variation between
the results of Arab countries, with only few
excelling in this area (Morocco, Saudi Arabia
and the United Arab Emirates). This suggests
that Arab countries are making little effort to
develop an ICT infrastructure that supports
their economies (enabling environment sub-pillar).
Furthermore, they are not making any tangible
progress in terms of ‘echnological knowledge
exchange. In both areas, the United Arab Emirates
was a unique case of excellence, scoring much
higher than the rest of the Arab countries. This
can be explained by the country’s interest in
advanced technology, smart government, and
innovation. The United Arab Emirates’s success
story could encourage other Arab countries to

adopt similar approaches in order to improve
their rankings. This highlights the important role
of technological capital today in strengthening
the economy, putting the country on the world
economic map, being connected with the tools
and channels of international trade and foreign
investment, and creating capital.

The data provided by the AKI 2016 Economy
Index may help decision makers devise policies
to improve the economic environment,
strengthen links between components of the
local economy, and meet the requirements of
the global economy. Although this analysis does
not seek to rank countties, the results show that
some Arab countries have come a long way in
developing their economies through reliance on
their accumulated knowledge, and learning from
other countries' practices. Given the similarities
across the Arab region, while taking into account
national specificities, there is scope to enhance
cooperation and joint action among Arab
countries and to benefit from regional successful
expetiences.



Endnotes

! Diab, 2009 (in Arabic).
2 Thid.
> UNDP and MBRE, 2015.
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Introduction

In the twenty-first century, distinct knowledge
gaps still separate developed and developing
countries, manifested by disparities in research,
development, and innovation, as well as
in progress towards achieving knowledge
economies and  societies.  International
organizations and research institutions show
that this knowledge gap is widening, therefore
hindering efforts to achieve sustainable human
development.'

Research and development (R&D) is among
the most important drivers of a country’s
transition to a modern society with a knowledge
economy. Notwithstanding its significant role
in knowledge production, dissemination, and
application, R&D should be accompanied by
a complementary shift towards innovation in order
to further accelerate a country’s progression
towards achieving sustainable development.

Countries and regions that aspire to keep pace in
the knowledge era must adopt effective policies
in research, development and innovation (RDI)
based on reliable indicators to identify progress
achieved.

The AKI therefore offers a composite index for
RDI to support countries in the Arab region
in monitoring their efforts and results in this
regard. It builds on relevant global practices and
examples while taking into account the Arab
region’s specific institutional, economic and
social contexts.

The index makes use of the concepts and
definitions provided by the Organisation for
Economic Co-operation and Development
(OECD) and adopted by the United
Nations Educational, Scientific and Cultural
Organization  (UNESCO) among other
international organizations, whereby R&D
is defined as creative work undertaken
systematically in order to increase accumulated
knowledge — including knowledge of people,
culture, and society — and the use of this
knowledge to devise new applications.” It
adopts the principle of a full research and
innovation cycle, aiming to measure "scientific
research stages that begin with basic and

applied research and end in the development
of a product, a productivity process or a new
method in the context of innovative activities.”

Research and development are divided into
three broad categories: basic research; applied
research; and experimental development.
Innovation is the introduction of a new product
or a significant improvement to an existing one,
whether at the level of the product itself or in
terms of methods of production, marketing or
organization.*

R&D activities contribute to improving
performance, reinforcing the knowledge
base, and expanding its applications, as they
also provide inputs for effecting progress in
innovation; yet, the success of RDI systems
cannot be achieved in the absence of an
approptiate economic, social, and political
environment, and suitably supportive ICT and
non-1CT infrastructures.

Formulation process and initial
structure of the index

The process of selecting the pillars and variables
of the composite RDI Index entailed a series
of preparatory phases. Relevant databases and
reports were screened to identify currently-
adopted indicators (inventory and description
phase) that were consequently analysed to
determine their type, conceptual-technical
approaches, and determinants (analysis and
critiquing phase).

Previous studies have sought to measure
innovation and R&D separately, taking into
consideration their individual contributions
to achieving knowledge-based societies. This
separation, however, ignores the fact that
research and development are among the key
inputs of the innovation process.

The AKI therefore adopts a unique approach that
formulates a composite index combining these
two components in one integrated framework
to support Arab knowledge production. This
composite index offers the added advantage
of helping to avoid any potential repetition
or statistical overlap among the measured
indicators. It is also designed in a way that takes
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Figure 20:

Methodological framework of the RDI Index
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into account political, economic, and social
variables, as well as appropriate ICT and non-
ICT infrastructures.

To wvalidate the RDI Index, individual
consultations were organized and a workshop
was held with Arab researchers and experts in the
fields of research, development and innovation.

Revisions

The 2015 RDI Index was reviewed in two
respects: the variables related to R&D inputs
and outputs were fined-tuned to capture available

Figure 21:

data. Second, the znnovation pillar was adjusted,
taking into account the technological and non-
technological elements of innovation in industry
and in the services sector. This pillar was
supplemented with variables that measure both
the enabling environment and infrastructure,
and outputs in terms of creative products. The
review included the following steps:

1) Studying regional and international tools
that measure RDI in conjunction with the
enabling environment to better reflect the
specificities of the Arab Region in the index.
Inputs and outputs of the index have also
been updated based on the review.

The structure of the 2015 RDI Index

Innovation inputs

Innovation outputs

R&D inputs

R&D outputs

— Political and legal environment

—— Socio-economic environment

— Human capital

— Infrastructure




2) Ensuring the availability of data and verifying
the conceptual framework, methodological
approach, and estimation methods of the
index.

3) Reviewing the relationship between R&D
and innovative production, especially
considering that R&D may serve as a main
input for innovation, as described above.
However, since innovation may also occur
outside the R&D system, the index now
includes variables for measuring the inputs
and outputs of innovation that are external to
the goods and services production processes.

4) Reviewing the relative weights of the pillars,
sub-pillars and variables to ensure they reflect
the objective and methodology of the index
as well as experts’ feedback.

The 2015 RDI Index was based on the vision
adopted by the UNESCO and the Oslo Manual
developed by the OECD, which maintains that
innovation primarily occurs in the production
processes of goods and services, as it is then
divided into technological innovation (products
and production methods that are new or

Figure 22:

of enhanced quality), and non-technological
innovation (new marketing and organization
methods).” Despite the validity and accuracy
of this methodology, several analytical studies
have shown that many innovated products and
methods are developed outside national R&D
systems in societies characterized by modern
technological features. As such, a country’s
potential in innovation is based on building
a creative society capable of introducing change
and novelty in addition to developing new
products and production processes.” This line of
thought is consistent to a large extent with that
of the Global Innovation Index, the European
Union Innovation Index and the Asian Creative
Productivity Index.

The above-mentioned review led to a revision
of the methodological framework of the RDI,
marked in particular by recognition of the
following:

1) The contribution of basic research, applied
research, and experimental development
to improving performance and increasing

The revised methodological framework of the RDI Index
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accumulated knowledge, in terms of both
theory and practice, as well as to supporting
innovation (within the overall framework of
R&D).

2) The need to incorporate variables measuring
technological ~ and  non-technological
innovation, as well as others representative of
the characteristics of a creative society under
the innovation sub-pillars.

3) The contribution of the RDI system to
building the foundations of a knowledge
economy and society and in supporting
efforts for attaining sustainable development.

4) The dependence of a country’s success
in RDI on the availability of conducive
economic, social, political, cultural and
institutional environments, in addition to the
existence of a suitable infrastructure.

Based on the conceptual and methodological
foundations above, the general structure of the
AKI 2015 (R&D, innovation and political, economic
and  social - environment and infrastructure as the
three main pillars) was retained, with changes
applied to the innovation pillar and to the R&D
outputs sub-pillar as well as the addition of some
variables.

Revisions applied to the main structure

Regarding the research and development pillar,
anew component zustitutional framework of scientific
research was added to the R&D outputs sub-pillar
to better reflect the quality of scientific research
institutions and the collaboration between
universities and industries in R&D.

Secondly, the znnovation pillar was modified to
comprise two new sub-pillars. The first sub-pillar,
innovation in production, refers to technological
innovation (products and processes) and
non-technological innovation (marketing and
organizational methods). The second sub-
pillat, soczal innovation, includes variables used to
measure a society’s capacity for innovation and
creative production.

Each of the sub-pillars is comprised of two
components — nputs and outputs — that in turn
are comprised of several sub-components.

Theoretically, the nputs component under the
innovation in production sub-pillar is composed of

a sub-component related to inovation activities, in
addition to a second sub-component related to
information sources and institutional cooperation and
a third sub-component related to financial support.
The outputs component, on the other hand,
is divided into #echnological and non-technological
innovation sub-components defined by variables
representing innovative products, production
and marketing methods, in addition to the
general influence of innovation on the system of
production and the factors hindering innovation
in the production process.

On a practical level, the absence of data related
to these two components culminated in a failed
statistical analysis, which consequently led to the
total disablement of the zunovation in production

sub-pillar.

The inputs of the social innovation sub-pillar are
defined by: the knowledge base and competition
rules that characterize the commodity and
services markets; private and public sector
business environments that are favourable to
innovation; and by other factors such as total
spending on computer software and exports
in cultural and creative services. The outputs
of this sub-pillar comprise the social impact
of innovation, knowledge dissemination, and creative
outputs in the fields of culture, media, and entertainment
sub-components.

The relative weights distributed under the
R&D outputs sub-pillar were modified after the
addition of the component representing the
quality of the R&D institutional framework. The
two components, scentific publishing and patents,
were assigned a relative weight of 35 percent
each. The zustitutional framework of scientific research
component was allocated a relative weight of 20
percent. Whereas the fourth component, balance
of payments for ICI' products, was reduced to
a relative weight of 10 percent.

As for the innovation pillar, theoretically speaking,
its relative weight (30 percent of the RDI Index
total relative weight) is meant to be equally
distributed between its two sub-pillars: innovation
in production and social innovation. However, due
to the lack of data in relation to znnovation in
production in the Arab countries at this stage, the
social innovation sub-pillar will be solely allocated
the total relative weight of the znnovation pillar.



Table 6:

Changes applied to variables in the 2015 RDI Index’

Variable Modification
Research and development pillar
GERD by type of activity (basic research, applied research, experimental Replaced*
development)
GERD by source of funds(%o) Replaced*
Educational attainment: at least master’s or equivalent (SCED 7 or higher), population Added
25+ years, both sexes
Quality of scientific research institutions Added
University-industry collaboration in R&D Added
PCT patents, applications/million population Added
Innovation pillar
DTF score for getting credit (0-100) Added
DTTF score for protecting minority investors (0-100) Added
Stocks traded, total value (% of GDP) Added
Tariff rate, applied, weighted mean, all products (%) Added
Trade (%0 of GDP) Added
Intensity of local competition Added
GERD financed by abroad (%) Added
State of cluster development Added
High-tech net imports (% of total trade) Added
ICT services imports (% of total trade) Added
Foreign direct investment, net inflows (%o of GDP) Added
Number of trademark applications issued to residents by the national office (per Replaced*
billion PPP§ GDP)
ICT services exports (%o total trade) Added
Intellectual property protection Added
Enabling environment and infrastructure pillar
Employment in knowledge-intensive services (%o of workforce) Moved**
Domestic credit to private sector (%o of GDP) Moved**
GERD financed by business enterprises as a percent of GDP Moved**
Expendiure on education as % of total government expenditure (%0) Replaced*

* The variable has been replaced with another one. For more information, prefer Table A6 in the Annex.

** The variable has been moved to another pillar in the index. For more information, refer to Table A6 in the Annex.
T'The names of the pillars have been updated to include changes resulting from the 2016 revisions.

The relative weights of the puts and outputs
within social innovation were assigned in
accordance with the objective of the index
and based on consultations carried out with
innovation expetts.

Table A6 in the Annex shows all details on the
redistribution of weights for both pillars.

Revisions applied to the variables

New variables were incorporated in the research
and development pillar. A variable, GERD performed
by government as a percentage of GDP was added
under the R&D imputs sub-pillar, given the
importance of governments’ support for this
sector in Arab countries. Another variable,
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educational attainment of at least master's or equivalent
Jor population of 25 years and above, was added
under the same sub-pillar to stress the role of
human resources in improving R&D. Three
variables were added to reflect the institutional
and organizational framework of research under
the R&D outputs: These include quality of scientific
research institutions, university-industry collaboration in

R&D, and applications for PCT patents.

The znnovation pillar underwent a significant
structural revision this year. A list of new
variables were added to the inputs of its socia/
innovation sub-pillar. These include: domestic credit
to private sector as a percentage of GDP, DTF score
Jor getting credit, DTFE score for protecting minority
investors, total value of stocks traded, tariff rate
applied on all products, trade as a percentage of GDP,
intensity of local - competition, knowledge-intensive
Jobs as percentage of workforce, GERD ' financed
by abroad, state of cluster development, high-tech net
imports as a percentage of total trade, ICT" services
imports as a percentage of total trade, net inflows of
Joreign direct investment as a percentage of GDP, and
finally GERD performed by business enterprise as
a percecntage of GDP.

The outputs of the social innovation sub-pillar
include the following new variables: annual
percentage of GDP per capita growth, medinm and
high-tech MV A share in total manufacturing, 1ICT
services exports as a percentage of total trade, and
intellectual property protection.

Figure 23:

Three variables in the 2015 Index were divided
into ten new ones. The new variables are: GERD
for basic research, GERD for applied research, GERD
Jor experimental development, GERD  financed by
business enterprise, GERD' financed by government,
GERD financed by higher education, GERD financed
by private non-profit, GERD financed by not specified
source, expenditure on tertiary education as percentage of
government expenditure on education, and government
expenditure on tertiary education as percentage of GDP.

The changes made to the variables of the 2015
AKI RDI Index are displayed in Table 0.

Revised structure (2016 version)

Figure 23 represents the structure of the RDI
Index 2016.

Results

The results of the RDI Index reveal a general
low performance by the Arab countries in this
sector. Out of 22 countries, only seven (Bahrain,
Kuwait, Lebanon, Qatar, Saudi Arabia, Tunisia
and the United Arab Emirates) scored 50 and
above. The highest score was that of the United
Arab Emirates (68.53). For the remaining
countties, the scores varied under 50, with
Comoros, Iraq, Libya, and Somalia scoring the
lowest.

The revised structure of the RDI Index
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Results on the pillars of the RDI Index show
progtess in 13 countries on the enabling environment
and infrastructure pillar, with scores ranging from
19.76 to 71.16, followed by the znnovation pillar,
with scores in the range of 14.28-72.28, and
the research and development pillar, with scores
between 14.25 and 64.49. Qatar, Saudi Arabia
and the United Arab Emirates were the only
three countries that scored above 50 on all three
pillars. Apart from these, five countries (Bahrain,
Jordan, Lebanon, Morocco and Tunisia) scored
above 50 on two pillars: znnovation and enabling
environment and infrastructure.

The results of the sub-pillars show some general
trends with interesting exceptions. In general,
the United Arab Emirates and Qatar achieved
high scores on all sub-pillars except for that
relating to human resonrces.

Figure 25 shows the results of Arab countries
on the main pillars of the RDI Index.

- With regard to the two research and develgpment
sub-pillars, only five countries (Egypt, State
of Palestine, Qatar, Tunisia and the United
Arab Emirates) scored 50 and above on
the R&D inputs sub-pillar. Likewise, only
five countries (Kuwait, Oman, Qatar, Saudi
Arabia and the United Arab Emirates)
scored 50 and above on the R&D outputs
sub-pillar. Comparing scores on both sub-
pillars shows that for most countries where

Figure 24:

data was available for both, scores were
higher on the outputs sub-pillar, with varied
gaps between the two (reaching up to 63.67
points in the case of Saudi Arabia). Still,
Egypt, Jordan, Morocco, State of Palestine
and Tunisia scored higher on the inputs
sub-pillar, with gaps ranging from 13.16 to
38.24 points. Correlation analysis revealed
the absence of any statistically significant
positive correlation between R&D  inputs
and R&D outputs, which indicates that the
R&D system is not functioning well.
Regarding the nnovation pillar, which ideally
consists of two sub-pillats (znnovation in
production and  social innovation), no results
could be calculated for the first sub-pillar
due to lack of data. For the social innovation
sub-pillar, nine countries (including most
notably the United Arab Emirates and Saudi
Arabia) scored 50 and above.

In terms of the four sub-pillars of the
enabling environment and infrastructure pillar,
scores were relatively better on the human
resources sub-pillar, with 13 countries scoring
50 and above. The six GCC states, Jordan,
Morocco and Tunisia scored above 50 on
all four sub-pillars. Correlation analysis
indicated positive correlation with varying
significance and the correlation coefficient
ranged from 0.447 (between the human
resources sub-pillar and the economic and social
environment sub-pillar) to 0.885 (between the
economic and social environment sub-pillar and

Results of Arab countries on the RDI Index
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Figure 25:

Results of Arab countries on the main pillars of the RDI Index
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the enabling environment and infrastructure sub-

pillar).

Overall, these results indicate that the
performance of Arab countriesin terms of RDI
is still far below global levels. In addition, there
is lack of researchers in the region compared
to more advanced regions. This suggests that
Arab states need to exert more efforts to
provide the necessary financial support to
enhance human capabilities and improve the
various components of the RDI sector.

This overall low performance should not
obscure the successes in the region, particularly
in certain GCC countries which have begun to
compete for top global positions. Furthermore,
one cannot discuss the overall performance
of the Arab region without considering that
a group of Arab countries are currently
experiencing unstable political, economic,
social and security conditions which inevitably
affect their research output and innovation

capability.



Endnotes

Hargreaves and Shaw, 20006.
OECD, 2015.
UNDP and MBRF 2015.

OECD, 2005.
UNDP and MBRE, 2015.
Khorshid, 2015 (in Arabic).
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Statistical
Methodology







The structure of the AKI 2016 reflects the same
format of the AKI 2015 with its six composite
indices: Pre-University Education; Technical
Vocational Education and Training (TVET);
Higher Education; Economy; Information
and Communications Technology (ICT); and
Research, Development and Innovation (RDI).
As outlined in the previous chapters, some
changes, such as adding/removing variables
and updating data, have been made to better
measure the state of knowledge systems in
the region. The scope of the statistical analysis
was expanded to: ensure consistency; select
variables; determine weights; discover outliers,
severe skewness and severe kurtosis; and ensure
data adequacy for the accurate calculation of
each index. The following sections provide a
detailed review of the statistical steps taken in
building the AKT 2016.

Variable selection

The constituent vatiables of the six indices of
the AKI 2016 atre similar to those of the 2015
edition; some new variables wetre introduced
while others were removed, with most changes
being made to the TVET Index and the RDI
Index.

To ensure the consistency of the selected
variables and their classification into the various
pillars and sub-pillars, the principal components
analysis and Cronbach’s alpha coefficients were
employed. In most cases, the explained variance
ratio exceeded 50 petrcent' and Cronbach’s alpha
coefficient exceeded 0.7.2

Furthermore, the results of the correlation
analysis confirmed the validity of the selection
and classification of the variables. The
correlation matrix for normalized variables was
analysed to ensure they follow the same trend
as the composite index, and confirmed the need
to include variables that have high correlation
coefficients (above 0.9) with the other variables.

Data used

The 432 variables incorporated into the AKI
2016 were obtained from external sources
including United Nations Educational, Scientific

and Cultural Organization (UNESCO) and other
United Nations agencies; the World Bank; the
International Telecommunication Union (ITU);
the Huropean Union (EU); the Organisation
for Economic Co-operation and Development
(OECD) and others.’

The team reviewed the data more than once
to ensure no errors had occurred during data
entry. Consequently, data was processed on the
assumption that it was error-free. In the cases of
variables that were linked to other factors — such
as population or GDP — results were recalculated
after adjusting for the effect of the size.

For the sake of transparency, simplicity and the
possibility of replicating the results, no attempts
were made to estimate missing values. The use
of the arithmetic mean in computing the index
is equivalent to estimating each of the missing
values of the variable by the mean value. As
usual in such cases, the missing values were
not entered into the composite indices, which
were calculated using the available data for each
countty.’

Data quality

The data employed in building the six sectoral
indices should meet certain statistical criteria.
In particular, data should be free from outliers,
severe skewness and severe kurtosis, which
might lead to biased index values. Therefore,
the team had to ensure these criteria were met
before calculating each index. In cases where
such criteria were not met, data was prepared
propetly to avoid bias. The following section will
explain the methods used to identify and treat
outliers, severe skewness and severe kurtosis.

Outliers

The value of a variable is considered an outlier
if it falls outside the range of the data fence,
Le. an interval with lower and upper bounds
calculated based on data location measures (first
and third quartiles) and data dispersion measures
(interquartile range) as follows:

Lower bound = first quartile — 1.5 * interquartile range
Upper bound = third quartile + 1.5 * interquartile
range
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Outliers are treated by replacing them with the
highest value lying within the range of the data
fence in the case of high values, and the lowest
value within the range of data fence in case of
low values.

Skewness and Kurtosis

According to international literature, a variable
has severe skewness if its absolute skewness
coefficient is above 2. An absolute kuttosis
coefficient above 3.5 indicates that the
variable has severe kurtosis. Variables that are
characterized by severe skewness and/or severe
kurtosis require statistical treatment before they
may be used for calculating the six sectoral
indices. The logarithm transformation is among
the well-known transformations used in this
respect.

By applying the rules for identifying outliers,
severe skewness and/or severe kurtosis in the
data of the AKI 2016 vatiables, the team found
06 variables displaying such phenomena. Table 7
shows the distribution of these variables actoss
the six AKI indices.

The maximum number of outliers for any
variable was 2, and the treatment of outliers
resolved the problem of severe skewness and/
or severe kurtosis in all cases without the need
for transformation.

Normalization

The rescaling or “maximum-—minimum”
method was used for normalization, in which
the maximum and minimum indicate the largest

Table 7:

and smallest of the available variable values. The
values of variables were normalized in the range
of 1-100, in which the higher values indicated
better results. The normalization criterion
depends on whether the variable is good (i..
has a positive relation with the composite index)
or bad (ie. has a negative relation with the
composite index).

The good variables were normalized using the
following formula:

Normalised variable value of the country

_ raw variable value of the country - .
=99 x raw minimum value of the variable across countries el

raw maximum value of the variable across countries -
raw minimum value of the variable across countries

In the case of the bad variables (i.e. those with
an inversely correlated relation) this formula is
adjusted as follows:

Normalised variable value of the country

raw maximum value of the variable across countries -
=99 x raw variable value of the country +1

\ raw maximum value of the variable across countries -
raw minimum value of the vatiable across countries

Weights

In general, the AKI 2016 adopted the same
methods for estimating weights as the 2015
edition, which range from equal weighting and
budget allocation to the factor analysis method.
However, some of the weights were modified
as a result of changes to the overall structure
of the sectoral index due to the addition and/or
deletion of variables.

The weights were also statistically estimated
for each variable using factor analysis by: first,
using the values of one factor for each individual

Frequency distribution of variables with outliers, severe skewness and/or severe kurtosis

Number of variables with outliers, severe skewness

RS and/or severe kurtosis
Economy 10
Higher Education 15
ICT 8
Pre-University Education 12
RDI 17
TVET 4




variable proposed to measure the relevant index;
and second, using the values of three factors —
rather than one — for the suggested individual
variables in order to propose several alternative
weights to help researchers determine the
ultimate weights of the various variables.

Sectoral index calculation

The AKI 2016 used the most recent and credible
data for each of the 22 Arab countries. It applied
a seties of successive aggregations, starting with
the more detailed-level variables and ending with
the overall sectoral index.

Owing to the failure to obtain data for all the
main pillars for each country, and in light of the

desire to maintain an adequate level of accuracy,
the sectoral indices were calculated only in
cases where data was available for at least two
of the main pillars. This applies to all six AKI
indices and for all countries. In cases where data
for variables was not available for at least three
countries, the results of the sub-pillars were not
presented.

The arithmetic aggregation formula was used
to calculate each composite index of the AKL
Each composite index (CI) is calculated by
aggregating its main pillars (SI;) as follows:
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Endnotes

Hair et al., 2015.

Tavakol and Dennick, 2011.

For more information about the data sources of the AKI, refer to the Annex.
Cornell University et al., 2015.
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School of Education, Boston College; Amsterdam: International
Association for the Evaluation of Educational Achievement (IEA)
Secretariat. Retrieved from:
http://timssandpirls.bc.edu/timss201 1/downloads/T11_IR_Mathematics
_FullBook.pdf

8th Grade achievement in
science

1/3

Mullis, L.V.S., Martin, M.O., Foy, P., and Arora, A. (2012). TIMSS
2011 International Results in Mathematics.

Chestnut Hill, MA: TIMSS & PIRLS International Study Center, Lynch
School of Education, Boston College; Amsterdam: International
Association for the Evaluation of Educational Achievement (IEA)
Secretariat. Retrieved from:
http://timssandpirls.bc.edu/timss201 1/downloads/T11_IR_Mathematics
_FullBook.pdf

Mean score of 15-year-old
students in science
literacy

1/3

Organisation for Economic Co-operation and Development (OECD).
(2014). PISA 2012 Results in Focus: What 15-year-olds know and what
they can do with what they know. Retrieved from:
https://www.oecd.org/pisa/keyfindings/pisa-2012-results-overview.pdf

Problem

Solving

(0.25)

Skillfulness of students in
problem solving

United Nations Development Programme (UNDP) and Mohammed bin
Rashid Al Maktoum Foundation. (2012). Arab Knowledge Report
2010-2011: Preparing Future Generations for the Knowledge Society.
Dubai: Al Ghurair. Retrieved from:
http://www.knowledge4all.com/uploads/files/AKR2011/en/AKR2011_
Full_En.pdf

Communication

(0.25)

Skillfulness of students in
Arabic written
communication

United Nations Development Programme (UNDP) and Mohammed bin
Rashid Al Maktoum Foundation. (2012). Arab Knowledge Report
2010-2011: Preparing Future Generations for the Knowledge Society.
Dubai: Al Ghurair. Retrieved from:
http://www.knowledge4all.com/uploads/files/ AKR2011/en/AKR2011_
Full_En.pdf

Lifelong Learning Skills
(0.333)

Research

and
Analysis
(0.25)

Skillfulness of students in
information retrieval and
analysis

United Nations Development Programme (UNDP) and Mohammed bin
Rashid Al Maktoum Foundation. (2012). Arab Knowledge Report
2010-2011: Preparing Future Generations for the Knowledge Society.
Dubai: Al Ghurair. Retrieved from:
http://www.knowledge4all.com/uploads/files/ AKR2011/en/AKR2011_
Full_En.pdf

Technological
Skills

(0.25)

Skillfulness of students in
using technology

United Nations Development Programme (UNDP) and Mohammed bin
Rashid Al Maktoum Foundation. (2012). Arab Knowledge Report
2010-2011: Preparing Future Generations for the Knowledge Society.
Dubai: Al Ghurair. Retrieved from:
http://www.knowledge4all.com/uploads/files/ AKR2011/en/AKR2011_
Full_En.pdf

Values and Trends

(0.333)

Q7. If politicians were
predominantly women, do
you believe the world
would in general be a
better place, a worse place
or no different?

1/3

Gallup International. (2013). End of Year Survey 2013: Country
Results. Retrieved September 6, 2016, from:
http://www.wingia.com/en/services/end_of year survey 2013/country
_results/7/37/

Q7b. To what extent do
you agree or disagree with
each of the following
statement: Democracy
may have problems but it
is the best system of
government.

1/3

Gallup International. (2013). End of Year Survey 2013: Country
Results. Retrieved September 6, 2016, from:
http://www.wingia.com/en/services/end_of year_survey 2013/country
_results/7/37/

Q11. Overall, do you
think globalization is a
good thing, bad thing, or
neither good nor bad?

1/3

Gallup International. (2013). End of Year Survey 2013: Country
Results. Retrieved September 6, 2016, from:
http://www.wingia.com/en/services/end_of _year_survey_2013/country
_results/7/37/
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Sub- Sub-
q Component Variable 'Weight
Pillar P Component g Source
— Question: Number of
g 8 study supports in the TIMSS & PIRLS International Study Cente.ln (2013). T.IM.SS 2011
v 8 © —_— ) 0.5 International Database. Boston: IEA International Association for the
E = = g home: Own room and Evaluation of Educational Achievement.
s s Z e Internet connection
T8 ion:
< Que.:stlon. Home TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
- = educational resources 0.5 International Database. Boston: IEA International Association for the
=
Evaluation of Educational Achievement.
E (Index)
= =
S = E = S ~
.h en = 2 = . . Team Index Calculations based on data from: TIMSS & PIRLS
I~ g 5 T 8 M Question: Highest level 1 International Study Center. (2013). TIMSS 2011 International
é °- S ?) g o of education of parents Database. Boston: IEA Imen_lalional A_ssociation for the Evaluation of
] = Educational Achievement.
- ~ a 'J Ly = =
= =~
=
F‘: - Question: How often do TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
—_— = > your parents ask what 0.5 International Database. Boston: IEA International Association for the
S qé E Q you learned in school? Evaluation of Educational Achievement.
=S 0 oo
czoc Question: How often do
é: g g e your parents make sure TIMSSl & PIRLS International Study Cemey. (2013). T¥M.SS 2011
= . . 0.5 International Database. Boston: IEA International Association for the
— that You set aside time for Evaluation of Educational Achievement.
your homework?
= Gross enrolment ratio
S - ¥ UNESCO Insti isti i
= . nstitute for Statistics. (2016). Data Centre. Retrieved
; 5 pre-prlma(r(;,)both sexes 0.5 September 5, 2016, from: http://data.uis.unesco.org/?queryid=142
9 E o) (]
= =
) [ —} . UNICEF Data & Analytics. (2016). State of the World's Children
m - = Attendance in early Report 2016. Retrieved September 6, 2016, from:
—~ = : .
= = childhood development 0.5 https://public.tableau.com/views/UNICEFSOWC2016/Stateofthe World
S en sChildren?:embed=y&:display_count=yes&:showTabs=y&:toolbar=no
2 (fz (3 6-59 IIlOIlthS) &:showVizHome=no
=<
= 2
S g
—~ .
Q e n Early Child Development 1 UNICEF. (2016). Multiple Indicator Cluster Surveys (MICS) 2016.
b 3 e Index Retrieved August 31, 2016, from: http://mics.unicef.org/surveys
[ =
3 )
=
Question: How would you
characterize parental
involvement in school 1 TIMSS_ & PIRLS International Study Cente_r. (2013). T_IM_SS 2011
N i / 6 International Database. Boston: IEA International Association for the
activities within Your Evaluation of Educational Achievement.
school? (Opinion of
— school)
(=3
_g Question: How would you
- R characterize parental
= TIMSS & PIRLS International Study C 2013). TIMSS
- sul rt for st nt nternational Study Center. ( ). 2011
L < . 1750 © ? u.de 1 / 6 International Database. Boston: IEA International Association for the
E E achievement within your Evaluation of Educational Achievement.
? (Opinion of
I > school? (Opi
E o QE) a school)
o S q
5 = % S Question: How would you
~ .
= > characterize parental
S E SllppOl't for student 1 TIMSS_ & PIRLS International Study Cente_r. (2013). T_IM_SS 2011
= A, . . / 6 International Database. Boston: IEA International Association for the
[>) ﬁ achievement within your Evaluation of Educational Achievement.
2 = school? (Opinion of
= mathematics teachers)
A Question: How would you
characterize parental
involvement in school 1 TIMSS_ & PIRLS International Study Cente_r, (2013). T_IM_SS 2011
/ 6 International Database. Boston: IEA International Association for the

activities within your
school? (Opinion of
mathematics teachers)

Evaluation of Educational Achievement.

1
=3
2
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Question: How difficult
was it to fill <eighth-
grade> teaching vacancies
for this school year for
science?

1/7

TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
International Database. Boston: IEA International Association for the
Evaluation of Educational Achievement.

Sub- Sub- q q
R Component Variable ‘Weight Source
Pillar Component
Question: How would you
= q
< characterize parental
N TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
E s.upport for §tu.dent 1 / 6 International Database. Boston: IEA International Association for the
£ achievement within your Evaluation of Educational Achievement.
g school? (Opinion of
i
—_— O A~ science teachers)
e oN
=
e
= @ Question: How would you
s characterize parental
(=] g g TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
2 lnv?lyfmen? "% school 1 / 6 International Database. Boston: IEA International Association for the
= activities within your Evaluation of Educational Achievement.
A school? (Opinion of
science teachers)
ALECSO: Arab Educational Observatory. (2013). Data and Indicators
T hi h 1 / of the Arab Educational Observatory. Tunisia: Arab Organization for
eac lng ours 7 Culture and Science. Retrieved September 6, 2016, from:
http://www.alecso.org/marsad/site/?page_id=321&lang=ar
Question: What is the
total instructional time 1 TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
. / 7 International Database. Boston: IEA International Association for the
(hours), excludmg breaksa Evaluation of Educational Achievement
in a typical day?
Question: To what degree
3 s TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
\O is absenteeism a I')rOblem 1 / 7 International Database. Boston: IEA International Association for the
S E among teachers in your Evaluation of Educational Achievement.
2
R ) school?
» g
= ]
—g E a Question: To what degree
(=] o i Vi 3 TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
Lo ; g g 1 EXAHNII late or leaVIng 1 / 7 International Database. Boston: IEA International Association for the
o é = i=) early a problem among Evaluation of Educational Achievement.
_%D = iy = @ teachers in your school?
= = on
Q =3 ) =
y— = E -
% (}3 = E ~ Question: To what degree
= . .
1 @ is classroom disturbance a TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
- p— 1
> —~ - problem among <eighth- / 7 International Database. Boston: IEA International Association for the
0 = N . Evaluation of Educational Achievement.
= (SRS grade> students in your
E g~ school?
(=3
(=}
S
w»
wn
]
—
©]

Question: How difficult
was it to fill <eighth-

TIMSS & PIRLS International Study Center. (2013). TIMSS 2011

science teachers)

grade> teaching vacancies 1 / 7 International Database. Boston: IEA International Association for the
. Evaluation of Educational Achievement.
for this school year for
mathematics?
Question: Teacher
3 i TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
TQ WOl'kll'lg COll.dl'tlollS 0.5 International Database. Boston: IEA International Association for the
= w (Index) (Opinion of Evaluation of Educational Achievement.
2 %” o mathematics teachers)
zEd .
g S Question: Teacher
= 17 WOI'killg conditions TIMSS & PIRLS International Study Cente}: (2013). T?M.SS 2011
. . 0.5 International Database. Boston: IEA International Association for the
= (Index) (OpllllOn of Evaluation of Educational Achievement.
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Sub- Sub- q q
. Component Variable ‘Weight Source
Pillar Component
Question: Thinking about
your current school,
indicate the extent to
i TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
g . Wwhich YO EXFHEE OF 0.5 International Database. Boston: IEA International Association for the
= disagree that the students Evaluation of Educational Achievement.
= are respectful of the
[} o .
~ teachers. (Opinion of
= m mathematics teachers)
O = . ..
= HE Question: Thinking about
) gm your current school,
E _'-g indicate the extent to
5% i TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
E - . which VUL BT OF 0.5 International Database. Boston: [EA International Association for the
'; —_ disagree that the students Evaluation of Educational Achievement.
é () are respectful of the
= < teachers. (Opinion of
s science teachers)
[=]
1 . ..
% = Pupll-teacher ratio in 1 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
& o— primary education / 3 September 5, 2016, from:
G 3 E (hea IC ORI basis) http://data.uis.unesco.org/index.aspx?queryid=180
=
D
== Pupil-teacher ratio in
E ; /m\ lower secondary 1 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
N & ~ . /3 September 5, 2016, from:
S 5 c' education (headcount http://data.uis.unesco.org/index.aspx?queryid=180
- : QO basis)
= L D o P
qE) 2 = Pupil-teacher ratio in
'UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
= 5 uppe'er secondary 1 /3 September 5, 2016, from:
E ("? Z education (headcount http://data.uis.unesco.org/index.aspx?queryid=180
=) basis)
=N
=2 .
= = Percentage of teachers in
(=3 . q
= pre-primary education 0.25 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
-s = who are trained, both . September 5, 2016, from: http://data.uis.unesco.org/index.aspx
2! = sexes (%)
o (
7]
n
D
=
= Percentage of teachers in
A primary education who 0.25 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
e -g ’l’? are trained, both sexes - September 5, 2016, from: http:/data.uis.unesco.org/index.aspx
=)
= N (%)
[ =
)
= -
E g Percentage of teachers in
o = lower secondary 0.25 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
E a E education who are - September 5, 2016, from: http://data.uis.unesco.org/index.aspx
= S g trained, both sexes (%)
=7
= )
£ & Percentage of teachers in
] upper secondary 0.25 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
g education who are - September 5, 2016, from: http://data.uis.unesco.org/index.aspx
E trained, both sexes (%)
Question: Collaborate to
Y 3 3 TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
> lmprov? feaChlng_(IndeX) 0.5 International Database. Boston: IEA International Association for the
'g (Opinion of science Evaluation of Educational Achievement.
g A~ h
= = in teachers)
e o N
-g a e Question: Collaborate to
— g 3 TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
‘E‘ 1mpr.0\./e teaChlng (Inde.x) 0.5 International Database. Boston: IEA International Association for the
o (Opinion of mathematics Evaluation of Educational Achievement.
teachers)
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learning? (Opinion of
science teachers)

Sub- Sub- q -
R Component Variable 'Weight Source
Pillar Component
Question: Teacher career
. 0 TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
E (| sa.ttl.sfactlon (Index) . 0.5 International Database. Boston: IEA International Association for the
= .2 (Oplnlon of mathematics Evaluation of Educational Achievement.
SE5d teachers)
72 o
$5 S
= Z2 uestion: Teacher career
o =
- & 4 g TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
-9 wn satls.fa.ctlon (II}deX) 0.5 International Database. Boston: IEA International Association for the
(Opmlon of science Evaluation of Educational Achievement.
teachers)
Question: How often do
you meet or talk
individually with the TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
22 o4
— student's parents to 0.25 International Database. Boston: IEA International Association for the
g discuss hiS /her learning Evaluation of Educational Achievement.
) progress? (Opinion of
g mathematics teachers)
B ~~
i = .
= E Question: How often do
N’
g = you send home a progress TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
= = report on the student's 0.25 International Database. Boston: IEA International Association for the
o L learning" (Opinion Of Evaluation of Educational Achievement.
9 =} .
o) .
,.g ; m mathematics teachers)
= s .
z = Question: How often do
= g you meet or talk
) . e e . .
g g individually with the TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
= o student's parents to 0.25 International Database. Boston: IEA International Association for the
S ~ & . . . Evaluation of Educational Achievement.
=& (=7 discuss his/her learning
E z progress? (Opinion of
S science teachers)
N’
)
=4 Question: How often do
ﬁ you send home a progress TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
n report on the student's 0.25 International Database. Boston: IEA International Association for the

Evaluation of Educational Achievement.

Use of Education Technology

0.2)

Technological Infrastructure
0.5)

Internet access in schools

1/3

‘World Economic Forum, INSEAD and Cornell University. (2016). The
Global Information Technology Report 2016: Innovating in the Digital
Economy. Geneva: World Economic Forum and INSEAD. Retrieved
from:
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.p
df

For Libya and Yemen:

World Economic Forum, INSEAD and Cornell University. (2015). The
Global Information Technology Report 2015: ICTs for Inclusive
Growth. Insight Report. Geneva: World Economic Forum and
INSEAD. Retrieved from:
www3.weforum.org/docs/WEF_GITR2015.pdf

For Syria:

World Economic Forum and INSEAD. (2012). The Global Information
Technology Report 2012: Living in a Hyperconnected World. Geneva:
World Economic Forum and INSEAD. Retrieved from:
www3.weforum.org/docs/Global _IT_Report_2012.pdf

Educational institutions
with computer-assisted
instruction (CAI)

1/3

UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
September 5, 2016, from: http://data.uis.unesco.org/

Educational institutions
with computer
laboratories

1/3

UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
September 5, 2016, from: http://data.uis.unesco.org/
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wishes about the school’s

Evaluation of Educational Achievement.

Sub- Sub- q q
2 Component Variable ‘Weight Source
Pillar Component
Strategies to promote
- int ti fICT i 05 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
) Integration o n . September 5, 2016, from: http://data.uis.unesco.org/
- p— 3
) education
g S
=]
- p— . 0
= 5 é Curriculum includes
2 S 3 ~ recommendations for
= = g = 2 ICT-assisted instruction
E S5 < < to form part of subject
> O deli . th ti 0.5 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
o e o elivery in mathematics, . September 5, 2016, from: http://data.uis.unesco.org/
@ 4 natural sciences, social
= 3 sciences, reading,
s writing, and literature
and second language
Question: School 1 TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
discipline and safety / 7 International Database. Boston: IEA International Association for the
(Ill dex) Evaluation of Educational Achievement.
Question: Safe and
TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
ord.el.‘ly school andex? 1 / 7 International Database. Boston: IEA International Association for the
(Opinion of mathematics Evaluation of Educational Achievement.
teachers)
Question: Safe and
TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
orderl_y _SChOOI (I_ndex) 1 / 7 International Database. Boston: IEA International Association for the
E g (Oplnlon of science Evaluation of Educational Achievement.
= = teachers)
-
= =
§ —_ E Question: To what degree
E &2 g is physical injury to
en i = TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
é c' o g teachers or Staff a 1 / 7 International Database. Boston: IEA International Association for the
= 1 problem among <eighth- Evaluation of Educational Achievement.
§ '2 e grade> students in your
= i ; school?
[77) =
wn .-
i = Question: To what degree
= o . . P
s Q 5 is physical injury to other 1 TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
L = 72} students a problem / 7 International Database. Boston: IEA Tnternational Association for the
q — . Evaluation of Educational Achievement.
= among <eighth-grade>
=) students in your school?
=
9
9] 3 . TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
Questlon. Students 1 / International Database. Boston: IEA International Association for the
bullied at school (Index) 7 Evaluation of Educational Achievement.
Question: During this
TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
year., how often were yal 1 / 7 International Database. Boston: IEA International Association for the
hit or hurt by other Evaluation of Educational Achievement.
student(s) at school?
Question: How often does
2] .
5 your school organize TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
workshops or seminars 0.5 International Database. Boston: IEA International Association for the
:E for paren ts on learning or Evaluation of Educational Achievement.
E 2 pedagogical issues?
o p— m
S o q
:E § = Question: How often does
- .
5 your school discuss TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
= parents’ concerns or 0.5 International Database. Boston: IEA International Association for the
S
=4
@)

organization?
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Sub- Sub- . .
R Component Variable 'Weight Source
Pillar Component
Question: School
~— . .
= o @ emphasis on academic TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
2 :E 8 success - teachel‘ I‘eports 05 International Database. Boston: IEA International Association for the
E [7] (3] P Evaluation of Educational Achievement.
= = >} (Index) (Opinion of
= = (3 ~ mathematics teachers)
= S N o
o <
5“2 - = &3
= d (=) .
E = = E = Question: School
= . .
8 _g I~ emphasis on academic TIMSS & PIRLS International Study Center. (2013). TIMSS 2011
= [>) 2 success - teacher reports 0.5 International Database. Boston: IEA International Association for the
P Evaluation of Educational Achievement.
ﬁ @ (Index) (Opinion of fuation of Educational Achi
science teachers)
Government expendlture UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
per primary student as % 0.25 September 6, 2016 from:
. http:/data.uis. Jorg/index.aspx?queryid=189
- of GDP per caplta (%) p://data.uis.unesco.org/index.aspx?queryi
(=]
=]
«
g Government expendlture UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
] per secondary student as 0.25 o September 6;_2216 fromq: s
. ittp: ta.uis.! K . ? =
@ _ % of GDP per caplta (%) p://data.uis.unesco.org/index.aspx?queryi
e
o &
= q
= ‘Governn}ent ef‘PeI.ldlt.ure UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
d in educational institutions 0.25 September 6, 2016, from:
= J/d d
http:/data.uis. .org/index.aspx?queryid=182
s as % of GDP (%) p://data.uis.unesco.org/index.aspx?queryi
[="
=
= . .
Expendlture on education UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
as % of total government 0.25 September 6, 2016, from:
expen diture (% ) http://data.uis.unesco.org/index.aspx?queryid=183
Educational attainment:
at least completed UNESCO Institute for Statistics. (2015Data C Retrieved
. nstitute for Statistics. ata Centre. Retrieves
primary (ISCED 1or 0.2 September 6, 2016, from: http://data.uis.unesco.org/.
higher), population 25+
years, both sexes (%)
Educational attainment:
)~ at least completed lower o o 01s) . .
UNE! Institute for Statistics. (2015). Data Centre. Retrieve
8 secondary (ISCED 2or 0.2 September 6, 2016, from: http://data.uis.unesco.org/
= higher), population 25+
O& years, both sexes (%)
= 'Y
® S . - "
; Educational attainment:
= at least completed upper-
UNE! Institute for Statistics. 15). Data Centre. Retrieve
= secondary (ISCED 3 or 0.2 SCO Institute for Statistics. (2015). Data C feved
o Yy . September 6, 2016, from: http://data.uis.unesco.org/
higher), population 25+
years, both sexes (%)
Enrolment in tertiary UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
education per 100,000 0.2 _— September 6, 2(‘)116, fron;: s
. . ittp: ta.uis. K i . ? id=131
lnhabltants, both sexes p://data.uis.unesco.org/index.aspx?queryi
Adult llteracy rate, UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
population 15+ years, 0.2 September 6, 2016, from:

both sexes (%)

http://data.uis.unesco.org/index.aspx?queryid=166




Sub- Sub- q q
. Component Variable 'Weight Source
Pillar Component
Access to improved 1 WHO/ UNICEF Joint Monitoring Programme (JMP) for Water Supply
sanitation facilities (% of / 6 and Sanitation. (2016). Data and Estimates. Retrieved September 6,
population) 2016, from: http://www.wssinfo.org/data-estimates/tables/
3 World Health Organization. (2016). Global Health Observatory Data
Total hﬁalth expendlture 1 / 6 Repository. Retrieved September 6, 2016, 2016, from:
( % of GDP) http://apps.who.int/gho/data/node.imr. WHS7_143?lang=en
N o
3 3 ‘World Health Organization. (2016). Global Health Observatory Data
ﬁ Life expectancy at blrth’ 1 / 6 Repository. Retrieved September 6, 2016, 2016, from:
E both sexes (years) http://apps.who.int/gho/data/node.main.688lang=en
S ~
O b! World Health Organizati
i ganization. (2016). Global Health Observatory Data
] e Total den§1ty per 1_00000 1 / 6 Repository. Retrieved September 6, 2016, from:
% populatlon: hospltals http://apps.who.int/gho/data/view.main.30000
]
= Average of 13
3 3 ‘World Health Organization. (2016). World Health Statistics 2016 Data
international health 1 Visualizations Dashboard. Retrieved September 6, 2016, from:
. . 6 P
regulatlons core capac1ty http://apps.who.int/gho/data/view.sdg.3-d-data-ctry?lang=en
scores
Skilled health World Health Organization. (2016). Global Health Observatory Data.
q q Retrieved September 6, 2016, from:
f I’s d P /, r
professional’s density (Per 6 http://www.who.int/gho/publications/world_health_statistics/2016/whs2
10000 populaﬁon) 016_AnnexA_HealthWorkforce.pdf
Political Stabl-llty and ‘World Bank. (2015). World Governance Indicators. Retrieved
absence of violence/ 0.25 September 5, 2016, from:
terrorism http://info.worldbank.org/governance/wgi/index.aspx#home
s s Transparency International. (2015). Corruption Perceptions Index 2015.
Corruptlon Perceptlons 0.25 Retrieved September 5, 2016, from:
Index http://www.transparency.org/cpi2015#results-table
; ‘World Economic Forum. (2015). The Global Competitiveness Report
3 2015 —2016. Geneva: World Economic Forum. Retrieved from:
ttp://www3.weforum.org/docs/ger/2015-
= http:// fi /docs/ger/.
=) —_ 2016/Global_Competitiveness_Report 2015-2016.pdf
O«
— For Libya and Yemen:
] e ‘World Economic Forum. (2014). The Global Competitiveness Report
,E Transparency of 0.25 2014 —2015. Geneva: World Economic Forum. Retrieved from:
o H i : http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2
= government policymaking 014-15pdf
=%
For Syria:
‘World Economic Forum. (2011). The Global Competitiveness Report
2011 —2012. Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf
. Gallup Healthways Well-Being Index. (2014). State of Global Well-
Country well-bemg Being: 2014 Country Well-Being Rankings. Retrieved from:
(Percent thriving in 3+ 0.25 http://info.healthways.com/hubfs/Well-Being_Index/2014_Data/Gallup-
1 t Healthways_State_of Global_Well-
elements) Being_2014_Country_Rankings.pdf?t=1471642049488.
Gross enrolment ratlo, 1 'UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
pre-primary, gender / 6 September 6, 2016, from:
g parity index (GPI) http://data.uis.unesco.org/index.aspx?queryid=142.
0 .- :
~ Bt 5
g —~ nc: @ -g ’ll? Gross enrolment ratlo, 1 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
& (o] on S N primary, gender parity /6 September 6, 2016, from:
= s (ﬂ. Q . . http://data.uis.unesco.org/index.aspx?queryid=142.
=< =S _g S index (GPI)
o =
Q =
2] .
(2 0 Gross enrolment l'ath, 1 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
lower secondary, gender / 6 September 6, 2016, from:
parity index (GPI) http://data.uis.unesco.org/index.aspx?queryid=142.

1
=3
2

111




Sub- Sub- q q
. Component Variable ‘Weight Source
Pillar Component
Gross enrolment ratio, 1 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
upper secondary, gender /6 September 6, 2016, from:
g q http://data.uis.unesco.org/index.aspx?queryid=142.
parity index (GPI)
=
= q q
=7 Gross graduation ratio
S N f) . d ti 1 / UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
g c‘ rom primary education, 6 September 6, 2016, from: http:/data.uis.unesco.org/.
= = gender parity index (GPI)
=
Gross graduation ratio
from lower Secondary 1 / UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
educaﬁon, gender parity 6 September 6, 2016, from: http://data.uis.unesco.org/.
index (GPI)
Youth literacy rate, 1 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
population 15-24 years, / 3 o October 8, 20:16, fmm:q e
. . ttp://data.uis. X i X ? id=166
gen der parity in dex (GPI) p://data.uis.unesco.org/index.aspx?queryi
- p—
=
)
R 0 >
Q ~ i i
: % < W theracy rate’ populatlon 1 'UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
N == & g 25-64 years, gender parity / 3 o October 8, 216 from: s
N -’ N . ttp:, ta.uis. X . ? =
S g‘; 5 E S friles (GPI) p://data.uis.unesco.org/index.aspx?queryi
(@) = &}
P s~
3] S
o
'° S Elderly literacy rat
E < = y y €, 1 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
) population 65+ years, October 8, 2016, from:
v (=) aL_Qq 3 http://data.uis.unesco.org/index.aspx?queryid=166
_%0 R gender parity index (GPI)
[*]
e
1) % Difference between rates
g E G\ of unemployment for Index Team Calculations based on data from: International Labor
™ % S females and males (rates 1 Organization (ILO). (2015). Key Indicators of the Labor Market
g (KILM), 9th Edition. Retrieved September 8, 2016, from:
‘_Q: e Lt percentage of http://www.ilo.org/legacy/english/global-reports/kilm2015/kilm14.xlsx
& .
a g respective male and
= female labour force)
=
= .
s ~ Difference between the
o= w Index Team Calculations based on data from: Inter-Parliamentary
.2 .E‘ (\! percentage of women al_ld 1 Union. (2016). PARLINE Database on National Parliaments. Retrieved
é e the percentage of men in September 5, 2016, from: http://www.ipu.org/wmn-e/classif.html
= parliament (%)
<
=%
United Nations Development Programme (UNDP). (2015). Human
= s 43 3 Development Report: Work for Human Development. Retrieved from:
(=} Multidimensional Poverty 0.5 http://hdr.undp.org/sites/default/files/2015_human_development_report
Gé g & Index _Lpdf
o
c29
Q &= e
ot
= = S
—n =~ .
'5 Poverty headcount ratio World Bank. (2016). World Development Indicators. Retrieved
at national poverty lines 0.5 September 5, 2016, from:
o . http://data.worldbank.org/indicator/SLPOV.NAHC.
(% of population)
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Sub- Sub- q q
3 Component Variable 'Weight Source
Pillar Component
Net attendance rates in
3 : ) Index Team Calculations based on data from: UNESCO Institute for
ALY education ( A)) 2 0.2 Statistics. (2015). Data Centre. Retrieved August 31, 2016, from:
urban vs rural (net http://data.uis.unesco.org/index.aspx?queryid=284
difference)
Poverty gap at national Index Team Calculations based on data from: World Bank. (2015).
overty lines (%), urban 0.2 World Bank Open Data. Retrieved August 31, 2016, from:
P > http://data.worldbank.org/indicator/SL.POV.URGP
vs rural (net difference) prcata : S
+~
» =
@ =
= S ~
g —~ [~ ) Improved sanitation Index Team Calculations based on data from: WHO/ UNICEF Joint
(o\] — €F) opege Monitoring P JMP) for Water Supply and Sanitation. (2016).
s S @ facilities (%), urbanvs | 0.2 | M el Sepemper 15 2016, o
= g e rural (net difference) http:/www.wssinfo.org/data-estimates/tables/
5 .E'IJ
=3 )
2 &
mproved water source Index Team Calculations based on data from: WHO/ UNICEF Joint
p
Monitoring P JMP) for Water Supply and Sanitation. (2016).
(%), urban vs rural (net | 0.2 | M ed Septemper 13, 2016, o
difference) http://www.wssinfo.org/data-estimates/tables/
C ite C Ind Index Team Calculations based on data from: WHO. (2015). RMNCH
omposite Coverage Index Interventions Combined, Composite Coverage Index. Retrieved
(%), urban vs rural (net 0.2 September 13, 2016 from:
diff http://gamapserver.who.int/gho/interactive_charts/health_equity/inequal
1 erence) ities_residence/Map_Place%200f%20residence.html
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Table A2:

Technical Vocational Education and Training Index: Variables and Weights

Sub-Pillar Variable Weight Source
Percentage of students
in secondary education
N lled i ti 1 0.5 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 14, 2016,
5 enrolled in vocationa from: http://data.uis.unesco.org/index.aspx?queryid=135.
= programmes, both
= = sexes (%)
=~
= Percentage of students
= in secoudary vocational 05 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 14, 2016,
education who are . from: http://data.uis.unesco.org/index.aspx?queryid=140.
female (%)
‘World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017.
Geneva: World Economic Forum. Retrieved from:
http://'www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf.
For Libya:
Inadequately educated 1/ World Economic Forum. (2014). The Global Competitiveness Report 2014 —2015.
7 Geneva: World Economic Forum. Retrieved from:
workforce http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-15.pdf
For Syria:
‘World Economic Forum. (2011). The Global Competitiveness Report 2011 —2012.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf
. . ETF. (Aliss & 5i). Fondation Européenne pour la formation. Retrieved August 25, 2016,
Extent of tralnlng for 1 / from: http://www.etf.europa.cu/
3 TVET students 7 UNESCO.UNEVOC. (sl 830 il 5 adaill J g Apallall ULl 3206 (Riline &l 5
- Retrieved August 25,2016 from: http://www.unevoc.unesco.org/
; World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017.
E Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/GCR2016-
; 2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf.
_8 Availability of For Libya:
< ialized traini 1/ ‘World Economic Forum. (2014). The Global Competitiveness Report 2014 —2015.
o= ﬁ specialized training 7 Geneva: World Economic Forum. Retrieved from:
o 2 services http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-15.pdf
£
A For Syria:
| ‘World Economic Forum. (2011). The Global Competitiveness Report 2011 —2012.
E Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf
= Percent of firms 1 World Bank. (2016). Enterprises Surveys. Retrieved September 14, 2016, from:
.2 fferi f | traini / 7 http://www.enterprisesurveys.org/data
b~ orfering rormal training
<
—
A . . ETF. (Aiae &l 5iv). Fondation Européenne pour la formation. Retrieved August 25,2016
m TVET involvement in 1 / from: http://www.etf.europa.eu/
: 7 UNESCO.UNEVOC. ((seall5 880l oy il abeill J pa Gpallall i) 52018 (filinn 2l s
entrepreneurShlp Retrieved August 25,2016 from: http://www.unevoc.unesco.org/
Partlclpat.u‘)n (?f T T ETF. (Aliss & i), Fondation Européenne pour la formation. Retrieved August 25,2016
authorities in the 1 / from: http://www.etf.europa.eu/
o<q 7 UNESCO.UNEVOC. (il s 01 <y 50 aulall s dsallall i) 5206 (Ailin ) sias
Ol:lgél]l‘:l;lng bO(.ly i;(.)l‘ the Retrieved August 25,2016 from: http://www.unevoc.unesco.org/
examinations
Participation of TVET
authorities in the ETF. (Aliss & i), Fondation Européenne pour la formation. Retrieved August 25,2016
. ibl 1 from: http://www.etf.europa.eu/
committees responsible / 7 UNESCO.UNEVOC. (iealls &l oy il s pulal Jgm Faallal) il 53016 (Adline e
i Retrieved August 25,2016 from: http://www.unevoc.unesco.org/
or setting the 2! p g
curricula
Total investment (% of 0.25 International monetary fund. (2016). Data and Statistics. Retrieved September 15, 2016,
GDP) . from:http://www.imf.org/external/pubs/ft/weo/2016/02/weodata/index.aspx
wn
-g Tax incentives for 0.25 UNESCO. UNEVOC. Entrepreneurship Education in the Arab States. (2013). Retrieved
o H . August 25, 2016, from: http://www.unevoc.unesco.org
o= young businesses
<
A~ . . ‘World Bank. (2016). Doing Business 2016: Measuring Regulating Quality and
2] IQ Startlng a busmess, Efficiency. 13th edition. Washington: International Bank for Reconstruction and
.E e procedures (number) 0.25 Development / The World Bank. Retrieved from:
S http://www.doingbusiness.org/~/media/GIAWB/Doing%20Business/Documents/Annual-
= Reports/English/DB16-Full-Report.pdf
(=]
9 ‘World Bank. (2016). Doing Business 2016: Measuring Regulating Quality and
H Efficiency. 13th edition. Washington: International Bank for Reconstruction and
Ease of doing business 0.25 Development / The World Bank. Retrieved from:

http://www.doingbusiness.org/~/media/GIAWB/Doing%20Business/Documents/Annual-
Reports/English/DB16-Full-Report.pdf




Sub-Pillar Variable Weight Source
High-skilled World Economic Forum. (2016). The Human Capital Report 2016. Geneva: World
1 h 1 / Economic Forum. Retrieved September 26, 2016, from:
emp oyment Share 14 http://reports.weforum.org/human-capital-report-
(25-54 age group) 2016/?doing_wp_cron=1474892898.4192020893096923828125
World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf.
. . For Libya:
Poor work ethic in 1 / World Economic Forum. (2014). The Global Competitiveness Report 2014 — 2015.
= 14 Geneva: World Economic Forum. Retrieved from:
national labor force http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-15.pdf
For Syria:
‘World Economic Forum. (2011). The Global Competitiveness Report 2011 —2012.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf
Labor force with less International Labor Organization (ILO). (2015). Key Indicators of the Labor Market
than primary education 1 /1 4 (KILM), 9th Edition. Retrieved September 26, 2016, from:
http:// .ilo.org/legacy/english/global-reports/kilm2015/kilm14.xlsx.
(% of total labor force) prfwntlo-orgflegacyenglisve portsd s
) World Bank and PwC. (2016). Paying Taxes 2016: The Global Picture. Washington DC:
Total tax .rate, Lo 1 / 14 The World Bank. Retrieved from: https://www.pwc.com/gx/en/paying-taxes-
commercial profits 2016/paying-taxes-2016.pdf
. o e ‘World Bank. (2016). Doing Business 2016: Measuring Regulating Quality and
Ratio of minimum wage Efficiency. 13th edition. Washington: International Bank for Reconstruction and
as a share of value 1/14 Development / The World Bank. Retrieved from:
dded Kk http://www.doingbusiness.org/~/media/GIAWB/Doing%20Business/Documents/Annual-
8 added per worker Reports/English/DB16-Full-Report.pdf.
S
=
= Disputes rate per 1000 1 / el G s eI md) el (2013), 2013 Sl g sall daiiall ¢ Al S5l Amala
F‘z workers 14 Retrieved August 23,2016 from: http://alolabor.org/wp
N
L ~
-z IQ Mean weekly hours 1 International Labor Organization (ILO). (2015). Key Indicators of the Labor Market
:; = actually worked per / 14 (KILM), 9th Edition. Retrieved September 14, 2016, from:
= http:/www.ilo.org/legacy/english/global-reports/kilm2015/kilm14.xlsx
= employed person
; World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017.
=) Geneva: World Economic Forum. Retrieved from:
= http://www3.weforum.org/docs/GCR2016-
S 2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf.
For Libya:
P 1 ‘World Economic Forum. (2014). The Global Competitiveness Report 2014 —2015.
Pay and productlv1ty / 14 Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-15.pdf
For Syria:
World Economic Forum. (2011). The Global Competitiveness Report 2011 —2012.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf
Female part1c1pat10n n Team Index Calculations Based on: International Labor Organization (ILO). (2015). Key
the labor force, ratio to 1 / 14 Indicators of the Labor Market (KILM), 9th Edition. Retrieved October 3, 2016, from:
http://www.ilo.org/legacy/english/global-reports/kilm2015/kilm01.xIsx
men (15+)
Labor force not
c g World Bank. (2013). Jobs for Shared Prosperity: Time for Action in the Middle East and
confrlbutmg. 1 / 14 North Africa. Retrieved from:
to social security https://openknowledge.worldbank.org/handle/10986/13284.
(percent)
World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf.
For Libya:
Labor market 1 World Economic Forum. (2014). The Global Competitiveness Report 2014 —2015.
/ 14 Geneva: World Economic Forum. Retrieved from:

efficiency

http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-15.pdf

For Syria:
World Economic Forum. (2011). The Global Competitiveness Report 2011 —2012.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf
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Sub-Pillar Variable Weight Source
World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf.
. . For Libya:
7 Restrictive labor 1 / World Economic Forum. (2014). The Global Competitiveness Report 2014 —2015.
-5 regulations 14 Geneva: World Economic Forum. Retrieved from:
; http://www3.weforum.org/docs/ WEF_GlobalCompetitivenessReport_2014-15.pdf
; For Syria:
g World Economic Forum. (2011). The Global Competitiveness Report 2011 —2012.
=~ Geneva: World Economic Forum. Retrieved from:
*5 = http://www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf
=< W
E S
S
E Lab lati 1 / World Bank. (2016). Enterprises Surveys. Retrieved September 14, 2016, from:
;‘ abor regulations 14 http://www.enterprisesurveys.org/Custom-Query.
(=]
=
<
-]
Availability of a
government authority 1 / Fondation Européenne pour la formation. Retrieved August 25,2016, from:
to regulate labour 14 http:/www.etf.europa.cu/
supply and demand
Government
expenditure per
. d d 0.125 Index Team Calculation: UNESCO Institute for Statistics. (2016). Data Centre.
primary and secondary . Retrieved September 26, 2016, from: http://data.uis.unesco.org/index.aspx?queryid=189.
student as % of GDP
per capita (%)
Government
expenditure on 0.125 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 14, 2016,
education as % of GDP : from: http://data.uis.unesco.org/index.aspx?queryid=181.
(%)
()
World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017.
p P
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf.
. . For Libya:
ngher education and 0.125 World Economic Forum. (2014). The Global Competitiveness Report 2014 —2015.
training . Geneva: World Economic Forum. Retrieved from:
http://'www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-15.pdf
g For Syria:
o= a World Economic Forum. (2011). The Global Competitiveness Report 2011 —2012.
g en Geneva: World Economic Forum. Retrieved from:
[ o0} http://www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf
R
=~ .
H Adult llteracy rate! Team Index Calculation based on data from: UNESCO Institute for Statistics. (2016).
popu]ation 15+ years, 0.125 Data Centre. Retrieved September 14, 2016, from:
http://data.uis.unesco.org/index.aspx?queryid=166.
both sexes (%) P ¢ pauen
Gross enrolment ratio,
. d . 0.125 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 14, 2016,
primary, gender panty 0 from: http://data.uis.unesco.org/index.aspx?queryid=142.
index (GPI)
Rate of out-of-school
children of primary 0.125 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 14, 2016,
school age, both sexes . from: http://data.uis.unesco.org/index.aspx?queryid=121.
(%)
Net enrolment rate,
UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 14, 2016,
secondary, both sexes 0.125
ry, . from: http://data.uis.unesco.org/index.aspx?queryid=144.
()
Net enrolment rate,
. UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 14, 2016,
primary, both sexes 0.125

(%)

from: http://data.uis.unesco.org/index.aspx?queryid=144.




Sub-Pillar Variable Weight Source
> Employment mn International Labor Organization (ILO). (2015). Key Indicators of the Labor Market
= agriculture, both sexes 0.5 (KILM), 9th Edition. Retrieved September 14, 2016, from:
S~ (‘y) http://www.ilo.org/legacy/english/global-reports/kilm2015/kilm14.xlsx
< n Q
= en
e
E e Populaﬁon growth rate United Nations, Department of Economic and Social Affairs, Population Division.
) % 0.5 (2015). World Population Prospects: The 2015 Revision. Retrieved September 15, 2016,
Q ( 0) . from: https://esa.un.org/unpd/wpp/Download/Standard/Population/.
(Average annual)
United Nations Development Programme (UNDP) and Mohammed bin Rashid Al
AKI 2015 Economy 02 Maktoum Foundation. (2014). Arab Knowledge Report 2014: Youth and Localisation of
Index . Knowledge. Dubai: Al Ghurair. Retrieved from:
http://www.knowledge4all.com/uploads/files/AKR2014/en/AKR2014_Full_En.pdf.
E Youth unemployment International Labor Organization (ILO). (2015). Key Indicators of the Labor Market
55) rate (%), 15-24 age 0.2 (KILM), 9th Edition. Retrieved September 14, 2016, from:
E group http://www.ilo.org/legacy/english/global-reports/kilm2015/kilm14.xIsx.
[=7
=}
~~
8
International Labor Organization (ILO). (2015). Key Indicators of the Labor Market
L Unem‘?loyment rate 02 (KILM), 9th Edition. Retrieved September 14, 2016, from:
e e ( A)), (15+) http://www.ilo.org/legacy/english/global-reports/kilm2015/kilm14.xlsx.
=]
L
;
United Nations Development Programme (UNDP). (2016). Human Development Report
)
wn Human Development 02 2015, Work for Human Development, Retrieved from:
Index (HDI) http://hdr.undp.org/sites/default/files/2015_human_development_report.pdf.
GDP per capita 0.2 ‘World Bank. (2016). World Development Indicators. Retrieved September 9, 2016,
(Current US$) . from: http://data.worldbank.org/indicator/NY.GDP.PCAP.CD.
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Table A3:

Higher Education Index: Variables and Weights

tertiary, male (%)

Sub-Pillar Variable Weight Source
Political stability and )
b £ viol / 1 / World Bank. (2016). World Governance Indicators. Retrieved October 10,
absence ol violence 6 2016, from: http://info.worldbank.org/governance/wgi/#home .
terrorism
~—
o ‘World Bank. 16). Worl overnance Indicators. Retrieved October 10,
s G t effect / 1d Bank. (2016) 1d G di ieved October 10,
E overnment etiectiveness 6 2016, from: http://info.worldbank.org/governance/wgi/#home .
g R lat li 1 / World Bank. (2016). World Governance Indicators. Retrieved October 10,
.= p egulatory quality 6 2016, from: http://info.worldbank.org/governance/wgi/#home .
>
(<] E Rul f1 1 / World Bank. (2016). World Governance Indicators. Retrieved October 10,
= c- ule of law 6 2016, from: http://info.worldbank.org/governance/wgi/#home .
=T =2
= Social Progress Imperative. (2016). 2016 Social Progress Index. Retrieved
— Foundations of we]lbeing 1 / 6 September 7, 2016, from: http:/www.socialprogressimperative.org/global-
-g index/#data_table/countries/com1/dim1,coml,dim2,dim3 .
= 5 q
= Educational attainment:
At least completed upper
d ISCED 3 1 / UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7,
secondary ( or 6 2016, from: http://data.uis.unesco.org/index.aspx?queryid=168 .
higher), population 25+
years, both sexes (%)
Government expenditure
terti d ti 1 / UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7,
on tertiary education as 6 2016, from: http://data.uis.unesco.org/index.aspx?queryid=181
% of GDP (%)
Expenditure on tertiary
% of total t 1 / UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7,
as 7o 01 total governmen 6 2016, from: http://data.uis.unesco.org/index.aspx?queryid=183
expenditure (%)
Expenditure on tertiary
as % of government 1 / UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7,
E expenditure on education 6 2016, from: http://data.uis.unesco.org/index.aspx?queryid=184
~ )
= (%)
o= €N
= o
s Government expenditure
¥ o terti tudent 1 / UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7,
% = per tertiary s en 6 2016, from: http://data.uis.unesco.org/index.aspx?queryid=191
= (constant PPPS)
All staff compensation as
% of total expenditure in 1 / UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7,
tertiary public institutions 6 2016, from: http://data.uis.unesco.org/index.aspx?queryid=186
(%0)
Capital expenditure as %
of total expenditure in 1 / UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7,
tertiary public institutions 6 2016, from: http://data.uis.unesco.org/index.aspx?queryid=188
(%)
Percentage of all students
in tertiary education 1 / UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7,
enrolled in ISCED 6, both 9 2016, from: http://data.uis.unesco.org/index.aspx?queryid=134 .
sexes (%)
Percentage of all students
- in tertiary education 1 / UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7,
5 enrolled in ISCED 7’ both 9 2016, from: http://data.uis.unesco.org/index.aspx?queryid=134 .
g § sexes (%)
p—
—
= = Percentage of all students
é ~ in tertiary education 1 / UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7,
enrolled in ISCED 8, both 9 2016, from: http://data.uis.unesco.org/index.aspx?queryid=134 .
sexes (%)
Gross enrolment ratio, 1 / UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7,
tertiary, female (%) 9 2016, from: http://data.uis.unesco.org/index.aspx?queryid=142 .
Gross enrolment ratio, 1 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7,
/ 9 2016, from: http://data.uis.unesco.org/index.aspx?queryid=142 .




Sub-Pillar Variable Weight Source
Gross enrolment ratlo, 1 Index Team Calculations based on data from:
tertiary, gender parity / 9 UNES(;S) IGn%itute ﬁor S/t/:;tistics. (2016). D:;t/a (éentre. R:trieve::j Seitember 7,
. 16, from: http://data.uis.unesco.org/index.aspx?queryid=142 .
index (GPI)
Percentage of students in 1 Index Team Calculations based on data from:
o terﬁary education who / 9 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 8,
E - s el (% ) 2016, from: http://data.uis.unesco.org/index.aspx?queryid=139 .
|
E o
— :
e e‘ Difference betwe.en Index Team Calculations based on data from:
= <= enrolment rates in 1 / UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 8,
= scientific vs non-scientific 9 2016, from: http://data.uis.unesco.org/index.aspx?queryid=137 .
programmes
Percentage of enrolment 1 Index Team Calculations based on data from:
in terﬁary education in / 9 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 8,
private institutions (0/ ) 2016, from: http://data.uis.unesco.org/index.aspx?queryid=136 .
()
Pupil-teacher ratio in
tp ti d ti 02 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7,
ertary education . 2016, from: http://data.uis.unesco.org/index.aspx?queryid=180 .
(headcount basis)
Percentage of teachers in
terﬁary education who 02 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7,
s ol (0/) . 2016, from: http://data.uis.unesco.org/index.aspx?queryid=178 .
()
World Economic Forum. (2016). The Global Competitiveness Report 2016 —
2017. Geneva: World Economic Forum. Retrieved from:
v http://'www3.weforum.org/docs/GCR2016-
8 2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf .
B
= For Libya:
S ~
@® i~ ‘World Economic Forum. (2014). The Global Competitiveness Report 2014 —
L o Extent of staff training 0.2 2015. Geneva: World Economic Forum. Retrieved from:
m v http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-
= <& 15.pdf .
<
For Syria:
E World Economic Forum. (2011). The Global Competitiveness Report 2011 —
m 2012. Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf .
Researchers CFTE) - 02 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7,
higher education % . 2016, from: http://data.uis.unesco.org/index.aspx?queryid=65 .
Researcl¥ers FTE hlgher Index Team Calculations based on data from:
education ICSED 8 / 02 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7,
Researchers FTE higher . 2016, from: http://dz?t&uisAunescoprg/index.aspx?ql_leryid:65 and
d i http://data.uis.unesco.org/index.aspx?queryid=66 .
education
Net flow of internationally
mobile students (inbound 0.25 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7,
_ outbound), both sexes . 2016, from: http://data.uis.unesco.org/index.aspx?queryid=243 .
(number)
Gross outbound
-5} g UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7,
é” el;:()lm_ent ra:llo“t]o l:Iorth 0.25 2016, from: http://data.uis.unesco.org/index.aspx?queryid=175 .
merica an estern
[
..5 - Europe, both sexes (%)
=&
= q
- % Change in students
= 8 tudyi t th Institute of International Education. (2016). "International Scholar Totals by
D studying a € Place of Origin, 2013/14 - 2014/15." Open Doors Report on International
"g undergraduate level in 0.25 Educational Exchange. Retrieved September 8, 2016, from:
http://www.iie.org/Research-and-Publications/Open-Doors/Data/International-
5 the US (2013/ 2014 and Students/By-Academic-Level-and-Place-of-Origin/2014-15 .
2014/2015)
% Change in students Institute of International Education. (2016). "International Scholar Totals by
: Place of Origin, 2013/14 - 2014/15." Open Doors Report on International
StUdylng at the graduate 0.25 Educational Exchange. Retrieved September 8, 2016, from:

level in the US (2013/2014
and 2014/2015)

http://www.iie.org/Research-and-Publications/Open-Doors/Data/International-
Students/By-Academic-Level-and-Place-of-Origin/2014-15 .
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Variables

Weight

Source

Establishment of a
national authority for
quality assurance in the
higher education sector

0.125

The source for each national information is cited; there is also this 2009 publication:
http://unesdoc.unesco.org/images/0018/001892/189272a.pdf

Quality of the education
system

0.125

‘World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf .

For Libya:
World Economic Forum. (2014). The Global Competitiveness Report 2014 —2015.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-15.pdf .

For Syria:
‘World Economic Forum. (2011). The Global Competitiveness Report 2011 —2012.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf

Quality of math and
science education

0.125

‘World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf .

For Libya:
‘World Economic Forum. (2014). The Global Competitiveness Report 2014 —2015.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-15.pdf .

For Syria:
World Economic Forum. (2011). The Global Competitiveness Report 2011 —2012.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf

Quality of scientific
research institutions

0.125

‘World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf .

For Libya:
‘World Economic Forum. (2014). The Global Competitiveness Report 2014 —2015.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-15.pdf .

For Syria:
World Economic Forum. (2011). The Global Competitiveness Report 2011 —2012.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf

QS world ranking of the
country's leading
university

=}
i
(=}
N
]
(%}
o
=
S
L
=)
]
=
g
éc
£
z

0.125

QS World University Rankings. (2016). University Rankings 2016/17. Retrieved
September 9, 2016, from: http://www.topuniversities.com/university-
rankings/world-university-rankings/2016 .

School life expectancy,
tertiary, both sexes

(years)

0.125

UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7, 2016,
from: http://data.uis.unesco.org/index.aspx?queryid=147 .

Internet access in schools

0.125

‘World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf .

For Libya:
World Economic Forum. (2014). The Global Competitiveness Report 2014 —2015.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-15.pdf .

For Syria:
‘World Economic Forum. (2011). The Global Competitiveness Report 2011 —2012.
Geneva: World Economic Forum. Retrieved from:
http://'www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf

Availability of specialized
training services

0.125

‘World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf .

For Libya:
‘World Economic Forum. (2014). The Global Competitiveness Report 2014 —2015.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-15.pdf .

For Syria:
‘World Economic Forum. (2011). The Global Competitiveness Report 2011 —2012.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report 2011-12.pdf .
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using technology

http:/www./knowledge4all.com/uploads/files/ AKR2014UAE/ar/AKR2014_UAE_Fu

Sub-Pillar Variable Weight Source
Graduates from ISCED 6
3 3 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7, 2016,
D rogran'lmes i tertlary 0.25 from: http://data.uis.unesco.org/index.aspx?queryid=162 .
education, both sexes
(number)
Graduates from ISCED 7
3 3 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7, 2016,
D rogran.lmes i tertlary 0.25 from: http://data.uis.unesco.org/index.aspx?queryid=162 .
g education, both sexes
== (number)
]
]
S o
"g - Graduates from ISCED 8
~ g g UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 7, 2016,
6 progran.lmes in tertlary 0.25 from: http://data.uis.unesco.org/index.aspx?queryid=162 .
education, both sexes
(number)
Difference between
completion rates for Index Team Calculations based on data from: UNESCO Institute for Statistics.
ienhn ienhh 0.25 (2016). Data Centre. Retrieved September 8, 2016, from:
scientiiic vs. non-scientitic . http://data.uis.unesco.org/index.aspx?queryid=162 .
programmes (%)
Labor force with terﬁary International Labor Organization (ILO). (2015). Key Indicators of the Labor Market
d ti both 0/ 0.2 (KILM), 9th Edition. Retrieved September 8, 2016, from:
education, both sexes (% . http://www.ilo.org/legacy/english/global-reports/kilm2015/kilm14.xlsx .
of total) (15+)
g Labor force with terﬁary International Labor Organization (ILO). (2015). Key Indicators of the Labor Market
Q: d ti 1 0/ f 0.2 (KILM), 9th Edition. Retrieved September 8, 2016, from:
[} education, male ( 00 . http://www.ilo.org/legacy/english/global-reports/kilm2015/kilm14.x1Isx .
_g male labor force) (15+)
[
6 Labor force with terﬁary International Labor Organization (ILO). (2015). Key Indicators of the Labor Market
d ti q le (% of 02 (KILM), 9th Edition. Retrieved September 8, 2016, from:
z: a education, iemale ( © 0 . http://www.ilo.org/legacy/english/global-reports/kilm2015/kilm14.xIsx .
= g female labor force) (15+)
.
<3 ,
= = Unemployment with
5 terﬁary education, male International Labor Organization (ILO). (2015). Key Indicators of the Labor Market
E % of total 0.2 (KILM), 9th Edition. Retrieved September 8, 2016, from:
> ( o ol tota . http://www.ilo.org/legacy/english/global-reports/kilm2015/kilm14.x1sx .
= unemployment, male)
=) (154
= Unemployment with
tertiary education, female International Labor Organization (ILO). (2015). Key Indicators of the Labor Market
% of t 1 02 (KILM), 9th Edition. Retrieved September 8, 2016, from:
( o of tota . http://www.ilo.org/legacy/english/global-reports/kilm2015/kilm14.xlsx .
P g/legacy/eng g P!
unemployment, female)
(15+)
UNDP & Mohammed Bin Rashid al Maktoum Foundation. (2014). The Arab
§ SKkillfulness of students in 01 Knowledge Report 2014: Youth anlgelt.r(i)ecj;i;af:isaof Knowledge. Dubai: Al-Ghurair.
g problem SOlViIlg ’ http:/www./knowledge4all.com/uploads/files/ AKR2014UAE/ar/AKR2014_UAE_Fu
= 11_Ar.pdf
s . . UNDP & Mohammed Bin Rashid al Maktoum Foundation. (2014). The Arab
(’S Skillfulness of students in Knowledge Report 2014: Youth and Localisation of Knowledge. Dubai: Al-Ghurair.
Arabic written 0.1 Retrieved from:
on icati http:/www./knowledge4all.com/uploads/files/ AKR2014UAE/ar/AKR2014_UAE_Fu
g communication 11 Ar.pdf
E UNDP & Mohammed Bin Rashid al Maktoum Foundation. (2014). The Arab
Q SKkillfulness of students in Knowledge Report 2014: Youth and Localisation of Knowledge. Dubai: Al-Ghurair.
< o N 0.1 Retrieved from:
E (‘q forelgn language(s) http:/www./knowledge4all.com/uploads/files/ AKR2014UAE/ar/AKR2014_UAE_Fu
- 11_Ar.pdf
==
(=3 Skillful f students i UNDP & Mohammed Bin Rashid al Maktoum Foundation. (2014). The Arab
< ulness of students in Knowledge Report 2014: Youth and Localisation of Knowledge. Dubai: Al-Ghurair.
o information retrieval and 0.1 Retrieved from:
g)n analysis http:/www./knowledge4all.com/uploads/files/ AKR2014UAE/ar/AKR2014_UAE_Fu
1 Ar.pdf
= L
D
E UNDP & Mohammed Bin Rashid al Maktoum Foundation. (2014). The Arab
I SKkillfulness of students in Knowledge Report 2014: Youth and Localisation of Knowledge. Dubai: Al-Ghurair.
= 0.1 Retrieved from:

11_Ar.pdf
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Sub-Pillar

Variable

Weight

Source

Knowledge Capital Among Graduates

(0.333)

Cultural effectiveness
among tertiary education
students

0.1

UNDP & Mohammed Bin Rashid al Maktoum Foundation. (2014). The Arab
Knowledge Report 2014: Youth and Localisation of Knowledge. Dubai: Al-Ghurair.
Retrieved from:
http:/www./knowledge4all.com/uploads/filess/ AKR2014UAE/ar/AKR2014_UAE_Fu
1I_Ar.pdf

Societal effectiveness
among tertiary education
students

0.1

UNDP & Mohammed Bin Rashid al Maktoum Foundation. (2014). The Arab
Knowledge Report 2014: Youth and Localisation of Knowledge. Dubai: Al-Ghurair.
Retrieved from:
http:/www./knowledge4all.com/uploads/filess AKR2014UAE/ar/AKR2014_UAE_Fu
1I_Ar.pdf

Economic effectiveness
among tertiary education
students

0.1

UNDP & Mohammed Bin Rashid al Maktoum Foundation. (2014). The Arab
Knowledge Report 2014: Youth and Localisation of Knowledge. Dubai: Al-Ghurair.
Retrieved from:
http:/www./knowledge4all.com/uploads/filess AKR2014UAE/ar/AKR2014_UAE_Fu
11 Ar.pdf

Students recognition for
the values of citizenship
and belonging

0.1

UNDP & Mohammed Bin Rashid al Maktoum Foundation. (2014). The Arab
Knowledge Report 2014: Youth and Localisation of Knowledge. Dubai: Al-Ghurair.
Retrieved from:
http:/www./knowledge4all.com/uploads/filess/ AKR2014UAE/ar/AKR2014_UAE_Fu
11_Ar.pdf

Students recognition for
the values of openness and
global communication

0.1

UNDP & Mohammed Bin Rashid al Maktoum Foundation. (2014). The Arab
Knowledge Report 2014: Youth and Localisation of Knowledge. Dubai: Al-Ghurair.
Retrieved from:
http:/www./knowledge4all.com/uploads/filess AKR2014UAE/ar/AKR2014_UAE_Fu
11_Ar.pdf

Knowledge Production by Higher Education Institutions

(0.333)

PCT patents,
applications/million
population

1/6

World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf .

For Libya:
‘World Economic Forum. (2014). The Global Competitiveness Report 2014 —2015.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-15.pdf .

For Syria:
‘World Economic Forum. (2011). The Global Competitiveness Report 2011 —2012.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf .

Citable documents

1/6

SCImago and Country Rank. (2016). Scimago Journal & Country Rank. Retrieved
September 7, 2016, from:
http://www.scimagojr.com/countryrank.php?order=h&ord=desc&year=2015 .

H Index

1/6

SCImago and Country Rank. (2016). Scimago Journal & Country Rank. Retrieved
September 7, 2016, from:
http://www.scimagojr.com/countryrank.php?order=h&ord=desc&year=2015 .

University-industry
collaboration in R&D

1/6

World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf .

For Libya:
‘World Economic Forum. (2014). The Global Competitiveness Report 2014 —2015.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport _2014-15.pdf .

For Syria:
World Economic Forum. (2011). The Global Competitiveness Report 2011 —2012.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf .

Availability of scientists
and engineers

1/6

‘World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf .

For Libya:
‘World Economic Forum. (2014). The Global Competitiveness Report 2014 —2015.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-15.pdf .

For Syria:
‘World Economic Forum. (2011). The Global Competitiveness Report 2011 —2012.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf .

SJR ranking of the best
scientific journal in the
country

1/6

SCImago and Country Rank. (2016). Country Rankings. Retrieved September 7,
2016, from: http://www.scimagojr.com/journalrank.php




Table A4:

Information and Communications Technology Index: Variables and Weights

Sub-Pillar Variable Weight Source
World Economic Forum, INSEAD and Cornell University. (2016). The Global Information Technology
Report 2016: Innovating in the Digital Economy. Geneva: World Economic Forum and INSEAD.
Retrieved from:
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf
N
= . . . For Libya and Yemen:
8 ElectrICIty productlon, 0.235 World Economic Forum, INSEAD and Cornell University. (2015). The Global Information Technology
= kWh /capita - Report 2015: ICTs for Inclusive Growth. Insight Report. Geneva: World Economic Forum and INSEAD.
8 Retrieved from: www3.weforum.org/docs/WEF_GITR2015.pdf
p— For Syria:
S World Economic Forum and INSEAD. (2012). The Global Information Technology Report 2012: Living in
.ED a Hyperconnected World. Geneva: World Economic Forum and INSEAD. Retrieved from:
E www3.weforum.org/docs/Global_IT_Report_2012.pdf
~
=
=S Percentage of the
) lati db 0.235 International Telecommunication Union (ITU). (2016). World Telecommunication/ICT Indicators
; population covere y a o Database online. Retrieved September 1, 2016.
mobile-cellular network
=1
9
=
St
SA . .
z International internet
(i) . . Index Team Calculations based on data from: International Telecommunication Union (ITU). (2016).
‘E bandwidth (Kbits/s) per 0.265 World Tel ication/ICT Indi Database online. Retrieved September 1, 2016.
— internet user
Secure internet servers 0.265 World Bank. (2016). World Development Indicators. Retrieved September 1, 2016 from:
(per 1 million people) - http://data.worldbank.org/indicator/IT.NET.SECR.P6
Mobile-cellular prepaid
= price of a one-minute 0.375 International Telecommunication Union (ITU). (2016). World Tel ion/ICT Indi
é local call (off-peak, on- . Database online. Retrieved September 1, 2016.
§ net), in USD
=]
= 5
= Fixed-broadband el . (2016), World
o e International Telecommunication Union (ITU). (2016). World Tel ion/ICT Indi
g monthly SubSCﬂpthn 0375 Database online. Retrieved September 1, 2016.
@ charge, in USD
(S -5) ]
22
GRS
= e‘ World Economic Forum, INSEAD and Cornell University. (2016). The Global Information Technology
S % A Report 2016: Innovating in the Digital Economy. Geneva: World Economic Forum and INSEAD.
=) Retrieved from:
b http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf
E For Libya and Yemen:
-g Internet and telephony 0.25 World Economic Forum, INSEAD and Cornell University. (2015). The Global Information Technology
it . Report 2015: ICTs for Inclusive Growth. Insight Report. Geneva: World Economic Forum and INSEAD.
-E sectors competltlon Retrieved from: www3.weforum.org/docs/WEF_GITR2015.pdf
=]
a:: For Syria:
< World Economic Forum and INSEAD. (2012). The Global Information Technology Report 2012: Living in
a Hyperconnected World. Geneva: World Economic Forum and INSEAD. Retrieved from:
www3.weforum.org/docs/Global_IT_Report_2012.pdf
Fixed-telephone
b inti 100 0.06 International Telecommunication Union (ITU). (2016). World Telecommunication/ICT Indicators
subscriptions per . Database online. Retrieved September 1, 2016.
inhabitants
) .
%n Mobile-cellular telephone \ ol el tation Union (ITU). (2016). World T o
a_aq nternational Telecommunication Union . . Worl 1 iony Indi
5 ﬁ SlleCl'lpthllS per 100 0.08 Database online. Retrieved September 1, 2016.
. . .
inhabitants
<
< -
- Fixed-broadband
b ot 100 0.08 International Telecommunication Union (ITU). (2016). World Telecommunication/ICT Indicators
su scrlp 1ons per . Database online. Retrieved September 1, 2016.
inhabitants
Active mobile-broadband
SlleCl'ip tions per 100 0.08 International Telecommunication Union (ITU). (2016). World Telecommunication/ICT Indicators

inhabitants

Database online. Retrieved September 1, 2016.
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Sub-Pillar

Variable

Weight

Source

ICT Usage

(0.5)

Percentage of households
with computer

0.06

International Telecommunication Union (ITU). (2016). World Tel ication/ICT
Database online. Retrieved September 1, 2016.

Percentage of households
with Internet

0.08

International Telecommunication Union (ITU). (2016). World Telecommunication/ICT Indicators
Database online. Retrieved September 1, 2016.

Percentage of individuals
using the Internet

0.08

International Telecommunication Union (ITU). (2016). World Tel 1on/ICT Indi

Database online. Retrieved September 1, 2016.

Use of virtual social
networks

0.06

‘World Economic Forum, INSEAD and Cornell University. (2016). The Global Information Technology
Report 2016: Innovating in the Digital Economy. Geneva: World Economic Forum and INSEAD.
Retrieved from:
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf

For Libya and Yemen:
‘World Economic Forum, INSEAD and Cornell University. (2015). The Global Information Technology
Report 2015: ICTs for Inclusive Growth. Insight Report. Geneva: World Economic Forum and INSEAD.
Retrieved from: www3.weforum.org/docs/WEF_GITR2015.pdf

For Syria:
‘World Economic Forum and INSEAD. (2012). The Global Information Technology Report 2012: Living in
a Hyperconnected World. Geneva: World Economic Forum and INSEAD. Retrieved from:
www3.weforum.org/docs/Global_IT_Report _2012.pdf

Firm-level technology
absorption

0.06

‘World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017. Geneva: World
Economic Forum. Retrieved from: http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf.

For Libya:
World Economic Forum. (2014). The Global Competitiveness Report 2014-2015. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-
15.pdf.

For Syria:
World Economic Forum. (2011). The Global Competitiveness Report 2011-2012. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf.

ICT use for business-to-
business transactions

0.06

‘World Economic Forum, INSEAD and Cornell University. (2016). The Global Information Technology
Report 2016: Innovating in the Digital Economy. Geneva: World Economic Forum and INSEAD.
Retrieved from:
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf

For Libya and Yemen:
‘World Economic Forum, INSEAD and Cornell University. (2015). The Global Information Technology
Report 2015: ICTs for Inclusive Growth. Insight Report. Geneva: World Economic Forum and INSEAD.
Retrieved from: www3.weforum.org/docs/WEF_GITR2015.pdf

For Syria:
‘World Economic Forum and INSEAD. (2012). The Global Information Technology Report 2012: Living in
a Hyperconnected World. Geneva: World Economic Forum and INSEAD. Retrieved from:
www3.weforum.org/docs/Global_IT_Report_2012.pdf

Business-to-consumer
internet use

0.06

World Economic Forum, INSEAD and Cornell University. (2016). The Global Information Technology
Report 2016: Innovating in the Digital Economy. Geneva: World Economic Forum and INSEAD.
Retrieved from:
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf

For Libya and Yemen:
World Economic Forum, INSEAD and Cornell University. (2015). The Global Information Technology
Report 2015: ICTs for Inclusive Growth. Insight Report. Geneva: World Economic Forum and INSEAD.
Retrieved from: www3.weforum.org/docs/WEF_GITR2015.pdf

For Syria:
‘World Economic Forum and INSEAD. (2012). The Global Information Technology Report 2012: Living in
a Hyperconnected World. Geneva: World Economic Forum and INSEAD. Retrieved from:
www3.weforum.org/docs/Global_IT Report 2012.pdf

Extent of staff training

0.06

‘World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017. Geneva: World
Economic Forum. Retrieved from: http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf.

For Libya:
World Economic Forum. (2014). The Global Competitiveness Report 2014-2015. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-
15.pdf.

For Syria:
World Economic Forum. (2011). The Global Competitiveness Report 2011-2012. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf.




Sub-Pillar Variable Weight Source
‘World Economic Forum, INSEAD and Cornell University. (2016). The Global Information Technology
Report 2016: Innovating in the Digital Economy. Geneva: World Economic Forum and INSEAD.
Retrieved from:
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf
Importance of ICTs to u . For Llilbya and Yenzen: e Global In o
P ‘World Economic Forum, INSEAD and Cornell University. (2015). The Global Information Technology
government vision of the 0.06 Report 2015: ICTs for Inclusive Growth. Insight Report. Geneva: World Economic Forum and INSEAD.
future Retrieved from: www3.weforum.org/docs/WEF_GITR2015.pdf
For Syria:
World Economic Forum and INSEAD. (2012). The Global Information Technology Report 2012: Living in
a Hyperconnected World. Geneva: World Economic Forum and INSEAD. Retrieved from:
www3.weforum.org/docs/Global_IT_Report_2012.pdf
£
« . . United Nations Department of Economic and Social Affairs (UNDESA). (2016). Division for Public
5 (70) Government Online 0.06 Administration and Develop A United Nations Public Administration Country Studies
= : . (UNPACS) Data Center. Retrieved September 1, 2016, from:
= e Service Index https:/publicadministration.un.org/egovkb/en-us/Data-Center
[~
‘World Economic Forum, INSEAD and Cornell University. (2016). The Global Information Technology
Report 2016: Innovating in the Digital Economy. Geneva: World Economic Forum and INSEAD.
Retrieved from:
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf
O For Libya and Yemen:
Government suc.cess n 0.06 ‘World Economic Forum, INSEAD and Cornell University. (2015). The Global Information Technology
ICT promotlon Report 2015: ICTs for Inclusive Growth. Insight Report. Geneva: World Economic Forum and INSEAD.
Retrieved from: www3.weforum.org/docs/WEF_GITR2015.pdf
For Syria:
World Economic Forum and INSEAD. (2012). The Global Information Technology Report 2012: Living in
a Hyperconnected World. Geneva: World Economic Forum and INSEAD. Retrieved from:
www3.weforum.org/docs/Global_IT_Report_2012.pdf
World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017. Geneva: World
Economic Forum. Retrieved from: http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf.
. . For Libya: g
Quallty of primary 0.131 World Economic Forum. (2014). The Global Competitiveness Report 2014-2015. Geneva: World
education N Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014- g
15.pdf.
"
For Syria:
World Economic Forum. (2011). The Global Competitiveness Report 2011-2012. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf.
World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017. Geneva: World
= Economic Forum. Retrieved from: http://www3.weforum.org/docs/GCR2016-

S 2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf.
o=~
; £ . For Libya:

9 c- Quallty of math and 0.123 ‘World Economic Forum. (2014). The Global Competitiveness Report 2014-2015. Geneva: World
_g = science education N Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-
= 15.pdf.

For Syria:
‘World Economic Forum. (2011). The Global Competitiveness Report 2011-2012. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf.

Gross enrolment ratio, 0.123 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 1, 2016, from:

secondary, both sexes (%) . http://data.uis.unesco.org/index.aspx?queryid=142 .
Adult literacy rate,

lati 15+ 0.123 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 1, 2016, from:

population years, . http://data.uis.unesco.org/index.aspx?queryid=166 .
both sexes (%)
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Sub-Pillar

Variable

Weight

Source

Education
(0.26)

Internet access in schools

0.123

World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017. Geneva: World
Economic Forum. Retrieved from: http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf.

For Libya:
‘World Economic Forum. (2014). The Global Competitiveness Report 2014-2015. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-
15.pdf.

For Syria:
‘World Economic Forum. (2011). The Global Competitiveness Report 2011-2012. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf.

Percentage of students in
secondary education
enrolled in vocational
programmes, both sexes
(%0)

0.123

UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 1, 2016, from:
http://data.vis.unesco.org/index.aspx?queryid=135.

Gross enrolment ratio,
tertiary, both sexes (%)

0.123

UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 1, 2016, from:
http://data.uis.unesco.org/index.aspx?queryid=142 .

Quality of the education
system

0.131

World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017. Geneva: World
Economic Forum. Retrieved from: http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf.

For Libya:
‘World Economic Forum. (2014). The Global Competitiveness Report 2014-2015. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GlobalCompetitivenessReport 2014-
15.pdf.

For Syria:
‘World Economic Forum. (2011). The Global Competitiveness Report 2011-2012. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf.

Knowledge Economy
0.4)

Effectiveness of law-
making bodies

0.07

World Economic Forum, INSEAD and Cornell University. (2016). The Global Information Technology
Report 2016: Innovating in the Digital Economy. Geneva: World Economic Forum and INSEAD.
Retrieved from:
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf

For Libya and Yemen:
World Economic Forum, INSEAD and Cornell University. (2015). The Global Information Technology
Report 2015: ICTs for Inclusive Growth. Insight Report. Geneva: World Economic Forum and INSEAD.
Retrieved from: www3.weforum.org/docs/WEF_GITR2015.pdf

For Syria:
World Economic Forum and INSEAD. (2012). The Global Information Technology Report 2012: Living in
a Hyperconnected World. Geneva: World Economic Forum and INSEAD. Retrieved from:
www3.weforum.org/docs/Global_IT Report_2012.pdf

Laws relating to ICTs

0.07

World Economic Forum, INSEAD and Cornell University. (2016). The Global Information Technology
Report 2016: Innovating in the Digital Economy. Geneva: World Economic Forum and INSEAD.
Retrieved from:
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf

For Libya and Yemen:
World Economic Forum, INSEAD and Cornell University. (2015). The Global Information Technology
Report 2015: ICTs for Inclusive Growth. Insight Report. Geneva: World Economic Forum and INSEAD.
Retrieved from: www3.weforum.org/docs/WEF_GITR2015.pdf

For Syria:
World Economic Forum and INSEAD. (2012). The Global Information Technology Report 2012: Living in
a Hyperconnected World. Geneva: World Economic Forum and INSEAD. Retrieved from:
www3.weforum.org/docs/Global_IT_Report_2012.pdf




Sub-Pillar

Variable

Weight

Source

Knowledge Economy
0.4)

Judicial independence

0.07

‘World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017. Geneva: World
Economic Forum. Retrieved from: http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf.

For Libya:

‘World Economic Forum. (2014). The Global Competitiveness Report 2014-2015. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-
15.pdf.

For Syria:

World Economic Forum. (2011). The Global Competitiveness Report 2011-2012. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf.

Efficiency of legal
framework in settling
disputes

0.07

‘World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017. Geneva: World
Economic Forum. Retrieved from: http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf.

For Libya:

‘World Economic Forum. (2014). The Global Competitiveness Report 2014-2015. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-
15.pdf.

For Syria:

World Economic Forum. (2011). The Global Competitiveness Report 2011-2012. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf.

Intellectual property
protection

0.08

World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017. Geneva: World
Economic Forum. Retrieved from: http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf.

For Libya:

‘World Economic Forum. (2014). The Global Competitiveness Report 2014-2015. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-
15.pdf.

For Syria:

‘World Economic Forum. (2011). The Global Competitiveness Report 2011-2012. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf.

Unlicensed software
installation rates

0.08

The Software Alliance (BSA). (2016). Seizing Opportunity Through License Compliance: BSA Global
Software Survey. Washington: BSA Worldwide Headquarters. Retrieved from:
globalstudy.bsa.org/2016/downloads/studies/BSA_GSS_US.pdf

Enforcing contracts,
procedures (number)

0.07

World Bank. (2015). Doing Business 2015: Going Beyond Efficiency. 12th edition. Washington:
International Bank for Reconstruction and Development / The World Bank. Retrieved from:
www.doingbusiness.org/~/media/GIAWB/Doing%20Busi /D A I-Reports/English/DB15-
Full-Report.pdf

Enforcing contracts, time
(days)

0.07

‘World Bank. (2016). Doing Business 2016: Measuring Regulating Quality and Efficiency. Washington:
International Bank for Reconstruction and Development / The World Bank. Retrieved from:
http://www.doingbusiness.org/~/media/GIAWB/Doing%20Business/Documents/Annual-
Reports/English/DB16-Full-Report.pdf

Availability of latest
technologies

0.07

‘World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017. Geneva: World
Economic Forum. Retrieved from: http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf.

For Libya:

‘World Economic Forum. (2014). The Global Competitiveness Report 2014-2015. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-
15.pdf.

For Syria:

‘World Economic Forum. (2011). The Global Competitiveness Report 2011-2012. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf.

Venture capital
availability

0.07

World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017. Geneva: World
Economic Forum. Retrieved from: http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf.

For Libya:

‘World Economic Forum. (2014). The Global Competitiveness Report 2014-2015. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-
15.pdf.

For Syria:

‘World Economic Forum. (2011). The Global Competitiveness Report 2011-2012. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf.

Total tax rate (% of
commercial profit)

0.07

‘World Bank and PwC. (2016). Paying Taxes 2016: The Global Picture.
Washington DC: The World Bank. Retrieved from: https://www.pwec.com/gx/en/paying-taxes-
2016/paying-taxes-2016.pdf
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Sub-Pillar

Variable

Weight

Source

Knowledge Economy

0.4)

Starting a business, time
(days)

0.07

‘World Bank. (2016). Doing Business 2016: Measuring Regulating Quality and Efficiency. 13th edition.
Washington: International Bank for Reconstruction and Development / The World Bank. Retrieved from:
http://www.doingbusiness.org/~/media/GIAWB/Doing%20Business/Documents/Annual-
Reports/English/DB16-Full-Report.pdf

Starting a business,
procedures (number)

0.07

World Bank. (2016). Doing Business 2016: Measuring Regulating Quality and Efficiency. 13th edition.
Washington: International Bank for Reconstruction and Development / The World Bank. Retrieved from:
http://www.doingbusiness.org/~/media/GIAWB/Doing%20Business/Documents/Annual-
Reports/English/DB16-Full-Report.pdf

Intensity of local
competition

0.07

World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017. Geneva: World
Economic Forum. Retrieved from: http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf.

For Libya:

‘World Economic Forum. (2014). The Global Competitiveness Report 2014-2015. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-
15.pdf.

For Syria:

‘World Economic Forum. (2011). The Global Competitiveness Report 2011-2012. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf.

Research and Innovation

(0.16)

Global Innovation Index

0.375

Cornell University, INSEAD, and WIPO. (2016). The Global Innovation Index 2016: Winning with Global
Innovation. Ithaca, Fontainebleau, and Geneva: Cornell University, INSEAD, and the World Intellectual
Property Organization. Retrieved from www.wipo.int/edocs/pubdocs/en/wipo_pub_gii 2016.pdf

For Sudan:
Cornell University, INSEAD, and WIPO. (2015). The Global Innovation Index 2015: Effective Innovation
Policies for Development. Fontainebleau, Ithaca, and Geneva: Cornell University, INSEAD, and WIPO.
Retrieved from: https://www.globalinnovationindex.org/userfiles/file/reportpdf/GII-2015-v5.pdf

For Syria:
Cornell University, INSEAD, and WIPO. (2013). The Global Innovation Index 2013: The Local Dynamics
of Innovation. Geneva, Ithaca, and Fontainebleau: Cornell University, INSEAD, and WIPO. Retrieved
from: www.wipo.int/edocs/pubdocs/en/economics/gii/gii 2013.pdf

PCT patents, applications
/ million population

0.3125

World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017. Geneva: World
Economic Forum. Retrieved from: http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf.

For Libya:

‘World Economic Forum. (2014). The Global Competitiveness Report 2014-2015. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-
15.pdf.

For Syria:

‘World Economic Forum. (2011). The Global Competitiveness Report 2011-2012. Geneva: World
Economic Forum. Retrieved from: www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf.

ICT PCT patents,
applications / million
population

0.3125

‘World Economic Forum, INSEAD and Cornell University (2016). The Global Information Technology
Report: Innovating in the Digital Economy. Geneva, Switzerland: World Economic Forum and INSEAD.
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf
For Libya and Yemen:

‘World Economic Forum, INSEAD and Cornell University (2015). The Global Information Technology
Report 2015: ICTs for Inclusive Growth. Insight Report. Geneva, Switzerland: World Economic Forum
and INSEAD. www3.weforum.org/docs/WEF_GITR2015.pdf
For Syria:

‘World Economic Forum & INSEAD. (2012). The Global Information Technology Report 2012: Living in
a Hyperconnected World. Geneva: World Economic Forum and INSEAD. Retrieved from:
www3.weforum.org/docs/Global_IT_Report_2012.pdf




Sub-Pillar

Variable

Weight

Source

Knowledge for Development

(0.18)

Impact of ICT on
business models

%/15

World Economic Forum, INSEAD and Cornell University (2016). The Global Information Technology
Report: Innovating in the Digital Economy. Geneva, Switzerland: World Economic Forum and INSEAD.
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf
For Libya and Yemen:

‘World Economic Forum, INSEAD and Cornell University (2015). The Global Information Technology
Report 2015: ICTs for Inclusive Growth. Insight Report. Geneva, Switzerland: World Economic Forum
and INSEAD. www3.weforum.org/docs/WEF_GITR2015.pdf
For Syria:

‘World Economic Forum & INSEAD. (2012). The Global Information Technology Report 2012: Living in
a Hyperconnected World. Geneva: World Economic Forum and INSEAD. Retrieved from:
www3.weforum.org/docs/Global_IT_Report_2012.pdf

Impact of ICTs on
organizational models

%/15

World Economic Forum, INSEAD and Cornell University (2016). The Global Information Technology
Report: Innovating in the Digital Economy. Geneva, Switzerland: World Economic Forum and INSEAD.
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf
For Libya and Yemen:

‘World Economic Forum, INSEAD and Cornell University (2015). The Global Information Technology
Report 2015: ICTs for Inclusive Growth. Insight Report. Geneva, Switzerland: World Economic Forum
and INSEAD. www3.weforum.org/docs/WEF_GITR2015.pdf
For Syria:

‘World Economic Forum & INSEAD. (2012). The Global Information Technology Report 2012: Living in
a Hyperconnected World. Geneva: World Economic Forum and INSEAD. Retrieved from:
www3.weforum.org/docs/Global_IT Report 2012.pdf

Knowledge-intensive jobs,
percentage workforce

%/15

‘World Economic Forum, INSEAD, and Cornell University. (2016). The Global Information Technology
Report: Innovating in the Digital Economy. Geneva: World Economic Forum and INSEAD. Retrieved

om:
www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf
For Bahrain, Jordan, Kuwait, Oman, and Yemen:

‘World Economic Forum, INSEAD, and Cornell University. (2015). The Global Information Technology
Report 2015: ICTs for Inclusive Growth. Insight Report. Geneva: World Economic Forum and INSEAD.
Retrieved from: www3.weforum.org/docs/WEF_Global _IT_Report_2015.pdf
For Syria:

World Economic Forum and INSEAD. (2012). The Global Information Technology Report 2012: Living in
a Hyperconnected World. Geneva: World Economic Forum and INSEAD. Retrieved from:
www3.weforum.org/docs/Global_IT_Report_2012.pdf

Impact of ICTSs on access
to basic services

%/15

World Economic Forum, INSEAD, and Cornell University (2016). The Global Information Technology
Report: Innovating in the Digital Economy. Geneva, Switzerland: World Economic Forum and INSEAD.
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf
For Libya and Yemen:

World Economic Forum, INSEAD, and Cornell University (2015). The Global Information Technology
Report 2015: ICTs for Inclusive Growth. Insight Report. Geneva, Switzerland: World Economic Forum
and INSEAD. www3.weforum.org/docs/WEF_GITR2015.pdf
For Syria:

World Economic Forum and INSEAD. (2012). The Global Information Technology Report 2012: Living in
a Hyperconnected World. Geneva: World Economic Forum and INSEAD. Retrieved from:
www3.weforum.org/docs/Global_IT_Report_2012.pdf

ICT use and government
efficiency

%/15

World Economic Forum, INSEAD and Cornell University. (2016). The Global Information Technology
Report: Innovating in the Digital Economy. Geneva, Switzerland: World Economic Forum and INSEAD.
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf
For Libya and Yemen:

World Economic Forum, INSEAD and Cornell University. (2015). The Global Information Technology
Report 2015: ICTs for Inclusive Growth. Insight Report. Geneva, Switzerland: World Economic Forum
and INSEAD. www3.weforum.org/docs/WEF_GITR2015.pdf
For Syria:

World Economic Forum and INSEAD. (2012). The Global Information Technology Report 2012: Living in
a Hyperconnected World. Geneva: World Economic Forum and INSEAD. Retrieved from:
www3.weforum.org/docs/Global_IT Report_2012.pdf

E-Participation Index

*hs

United Nations Department of Economic and Social Affairs (UNDESA). (2016). Division for Public
Administration and Development Management. United Nations Public Administration Country Studies
(UNPACS) Data Center. Retrieved September 1, 2016, from:
https://publicadministration.un.org/egovkb/en-us/Data-Center

Healthy life expectancy
at birth

0.2

World Health Organization (WHO). (2016). Global Health Observatory Data Repository. Retrieved
September 1, 2016, from: http://apps.who.int/gho/data/view.main. HALEXv
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Table A5:

Economy Index: Variables and Weights

Sub-Pillar Variable

Weight

Source

Trade (% of GDP)

0.25

World Bank. (2016). World Development Indicators. Retrieved October 9, 2016, from:
http://data.worldbank.org/indicator/NE.TRD.GNFS.ZS

Gross fixed capital
formation (% of GDP)

0.25

World Bank. (2016). World Development Indicators. Retrieved October 9, 2016, from:
http:/data.worldbank.org/indicator/NE.GDLFTOT.ZS

Prevalence of non-
tariff barriers

Economic Openness
0.25)

0.25

‘World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017.
Geneva: World Economic Forum. Retrieved from:
http://'www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf .

For Libya:
World Economic Forum. (2014). The Global Competitiveness Report 2014 —2015.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-15.pdf

For Syria:
World Economic Forum. (2011). The Global Competitiveness Report 2011 —2012.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report 2011-12.pdf

High-technology
exports (% of
manufactured exports)

0.25

‘World Bank. (2016). Trade Indicators. Retrieved October 9, 2016, from:
http://data.worldbank.org/indicator/TX.VAL.TECH.MF.ZS?view=chart .

Soundness of banks

0.2

‘World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017.
Geneva: World Economic Forum. Retrieved from:
http://'www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf .

For Libya:
‘World Economic Forum. (2014). The Global Competitiveness Report 2014 —2015.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-15.pdf

For Syria:
‘World Economic Forum. (2011). The Global Competitiveness Report 2011 —2012.
Geneva: World Economic Forum. Retrieved from:
http://'www3.weforum.org/docs/WEF_GCR_Report 2011-12.pdf

Regulatory quality

0.2

World Bank. (2016). World Governance Indicators. Retrieved October 9, 2016, from:
http://info.worldbank.org/governance/wgi/index.aspx#reports .

Rule of law

0.2

World Bank. (2016). World Governance Indicators. Retrieved October 9, 2016, from:
http://info.worldbank.org/governance/wgi/index.aspx#reports.

Corruption
Perceptions Index

Institutional Organization
0.25)

0.2

Transparency International. (2016). Corruption Perceptions Index 2015. Retrieved
September 2, 2016, from: http:/www.transparency.org/cpi2015#results-table

Political stability and
absence of violence/
terrorism

0.2

World Bank. (2016). World Governance Indicators. Retrieved October 9, 2016, from:
http://info.worldbank.org/governance/wgi/index.aspx#reports .

Government
effectiveness

0.2

World Bank. (2016). World Governance Indicators. Retrieved October 9, 2016, from:
http://info.worldbank.org/governance/wgi/index.aspx#reports.

Laws relating to ICTs

0.2

‘World Economic Forum, INSEAD and Cornell University. (2016). The Global
Information Technology Report 2016: Innovating in the Digital Economy. Geneva: World
Economic Forum and INSEAD. Retrieved from:
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf

For Libya and Yemen:

World Economic Forum, INSEAD and Cornell University. (2015). The Global
Information Technology Report 2015: ICTs for Inclusive Growth. Insight Report.
Geneva: World Economic Forum and INSEAD. Retrieved from:
www3.weforum.org/docs/WEF_GITR2015.pdf

For Syria:
‘World Economic Forum and INSEAD. (2012). The Global Information Technology
Report 2012: Living in a Hyperconnected World. Geneva: World Economic Forum and
INSEAD. Retrieved from: www3.weforum.org/docs/Global _IT Report_2012.pdf

World Press Freedom
Index

0.2

Reporters without Borders. (2016). World Press Freedom Index 2016. Retrieved
September 4, 2016, from: https:/rsf.org/sites/default/files/details-2016-world-press-
freedom-index_2.csv

Institutional Empowerment
(0.25)

Domestic credit to
private sector (% of
GDP)

0.2

World Bank. (2016). World Development Indicators. Retrieved October 9, 2016, from:
http://data.worldbank.org/indicator/FS.AST.PRVT.GD.ZS

Bank deposits to GDP
(%)

0.2

World Bank. (2016). Global Financial Development. Retrieved October 9, 2016, from:
http://data.worldbank.org/data-catalog/global-financial-development.




Sub-Pillar Variable Weight Source
Total R&D personnel 1 / UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 4, 2016, from:
(HC) - Total 6 http://data.uis.unesco.org/index.aspx?queryid=61
Percentage of
graduates from
tertiary education
g Index Team Calculations based on data from: UNESCO Institute for Statistics. (2016).
graduatmg fl'OEll 1 / Data Centre. Retrieved September 30, 2016, from:
science, engineering, 6 http://data.uis.unesco.org/index.aspx?queryid=163.
construction, and
manufacturing, both

o sexes (%)

8 ‘World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017.
fur Geneva: World Economic Forum. Retrieved from:
= http://www3.weforum.org/docs/GCR2016-

g -~ 2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf .

L N

f“! For Libya:
i (=) 1 World Economic Forum. (2014). The Global Competitiveness Report 2014 —2015.

= = Extent of staff training / 6 Geneva: World Economic Forum. Retrieved from:

E http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-15.pdf
= F ;

or Syria:
m World Economic Forum. (2011). The Global Competitiveness Report 2011 —2012.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf
Gross enrolment ratio, 1 / UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 2, 2016, from:
tertiary, both sexes (%) 6 http://data.uis.unesco.org/Index.aspx?queryid=142
GDP per capita 1 / World Bank. (2016). World Development Indicators. Retrieved October 9, 2016, from:
(curreut US$) 6 http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
Percentage of
. P 8 . 1 International Telecommunication Union (ITU) (2016). World Telecommunication/ICT
individuals using the / 6 Indicators Database online. Retrieved September 4, 2016.
internet
. . ‘World Bank. (2016). Doing Business 2016: Measuring Regulating Quality and Efficiency.
> Startlng a busmess, 1 13th edition. Washington: International Bank for Reconstruction and Development / The

— procedures (number) / 6 World Bank. Retrieved from:
= http://www.doingbusiness.org/~/media/GIAWB/Doing%20Business/Documents/Annual-
*a Reports/English/DB16-Full-Report.pdf.

E ‘World Bank. (2016). Doing Business 2016: Measuring Regulating Quality and Efficiency.
S g g 13th edition. Washington: International Bank for Reconstruction and Development / The
@ Start} nga Dl 1 / 6 World Bank. Retrieved from:

.2 time (days) http://www.doingbusiness.org/~/media/GIAWB/Doing%20Business/Documents/Annual-

E Reports/English/DB16-Full-Report.pdf.

g World Bank. (2015). Doing Business 2015: Going Beyond Efficiency. 12th edition.

8 Enforcing contracts. 1/ Washington: International Bank for Reconstruction and Development / The World Bank.

’ Retrieved from:

= ’l?) procedures (number) 6 www.doingbusiness.org/~/media/GIAWB/Doing%20Business/Documents/Annual-

L Reports/English/DB15-Full-Report.pdf.
= o
;: = ‘World Bank. (2016). Doing Business 2016: Measuring Regulating Quality and Efficiency.

=) EllfOl‘CiIlg contracts, 1/ 13th edition. Washington: Intfml:l)rg;n?(alg(ﬂf;; \Iledct;;s;rvuction and Development / The

@»n q . :

n time (days) 6 http://www.doingbusiness.org/~/media/GIAWB/Doing%20Business/Documents/Annual-

g Reports/English/DB16-Full-Report.pdf.

o 3 3
.E Foreign direct
3 g 9 Index Team Calculations based on data from: World Bank. (2016). World Development
g mvestmen.t, net inflows 1 / 6 Indicators. Retrieved October 9, 2016, from:

=% (BOP, in current http://data.worldbank.org/indicator/BX.KLT.DINV.CD.WD.

g million USS)

=]

o, ‘World Bank and PwC. (2016). Paying Taxes 2016: The Global Picture. Washington DC:

U Total tax .rate ( % of 1 /6 The World Bank. Retrieved from https://www.pwc.com/gx/en/paying-taxes-2016/paying-

commercial profits) taxes-2016.pdf
5]
g fu GERD as a percentage 1 / UNESCO Institute for Statistics. (2016). Data Centre. Retrieved September 4, 2016, from:
;: E of GDP 6 http://data.uis.unesco.org/index.aspx?queryid=74.
1>
© =
- R
= ¥~
L N q
E © 2 Manufacturmg, value 1 / World Bank. (2016). World Development Indicators. Retrieved October 9, 2016, from:
S 'E ~ added (% of GDP) 6 http://data.worldbank.org/indicator/NV.IND.MANF.ZS.
=]
_—0
L
> g United Nations Department of Economic and Social Affairs (UNDESA). (2016). Division
L O E-G t Ind 1 / for Public Administration and Development Management. United Nations Public
Q M -Government Index 6 Administration Country Studies (UNPACS) Data Center. Retrieved September 4, 2016,

from: https://publicadministration.un.org/egovkb/en-us/Data-Center.
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Sub-Pillar

Variable

Weight

Source

Development of the Economic Structure

(0.5)

Venture capital
availability

1/6

‘World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017.
Geneva: World Economic Forum. Retrieved from:
http://'www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf .

For Libya:
‘World Economic Forum. (2014). The Global Competitiveness Report 2014 —2015.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport _2014-15.pdf

For Syria:
‘World Economic Forum. (2011). The Global Competitiveness Report 2011 —2012.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report 2011-12.pdf

Intensity of local
competition

1/6

‘World Economic Forum. (2016). The Global Competitiveness Report 2016 —2017.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf .

For Libya:
‘World Economic Forum. (2014). The Global Competitiveness Report 2014 —2015.
Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-15.pdf

For Syria:
‘World Economic Forum. (2011). The Global Competitiveness Report 2011 —2012.
Geneva: World Economic Forum. Retrieved from:
http://'www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf

Science and
engineering articles in
all fields combined

1/6

National Science Foundation. (2016). Science & Engineering Indicators 2016. Retrieved
September 5, 2016, from:
https://www.nsf.gov/statistics/2016/nsb20161/#/downloads/report.

Technological Knowledge

Exchange
0.5)

High-technology
exports (current US$)

1/3

World Bank. (2016). World Development Indicators. Retrieved October 9, 2016, from:
http://data.worldbank.org/indicator/TX.VAL. TECH.CD

Share of imported ICT
goods as percentage of
total goods imported.

1/3

United Nations Conference on Trade and Development (UNCTAD). (2016). ICT goods
imports (% total goods imports). Retrieved September 4,2016, from:
http://unctadstat.unctad.org/wds/TableViewer/tableView.aspx

Investment in telecoms
with private

Index Team Calculations based on data from: World Bank. (2016). Private Participation

pal’ticipaﬁon 1 / 3 in Infrastructure Database. Retrieved October 9, 2016, from:
. o http://data.worldbank.org/indicator/IE.PPLTELE.CD
(in current million
US$)

Enabling Environment

(0.5)

Mobile-cellular
telephone subscriptions
per 100 inhabitants

v,

International Telecommunication Union (ITU) (2016). World Telecommunication/ICT
Indicators Database online. Retrieved September 4, 2016.

Mobile-cellular
prepaid price of a one-
minute local call (off-
peak, on-net), in USD

v,

International Telecommunication Union (ITU) (2016). World Telecommunication/ICT
Indicators Database online. Retrieved September 4, 2016.

Impact of ICTs on
access to basic services

1/6

‘World Economic Forum, INSEAD and Cornell University. (2016). The Global
Information Technology Report 2016: Innovating in the Digital Economy. Geneva: World
Economic Forum and INSEAD. Retrieved from:
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf

For Libya and Yemen:

‘World Economic Forum, INSEAD and Cornell University. (2015). The Global
Information Technology Report 2015: ICTs for Inclusive Growth. Insight Report.
Geneva: World Economic Forum and INSEAD. Retrieved from:
www3.weforum.org/docs/'WEF_GITR2015.pdf

For Syria:
‘World Economic Forum and INSEAD. (2012). The Global Information Technology
Report 2012: Living in a Hyperconnected World. Geneva: World Economic Forum and
INSEAD. Retrieved from: www3.weforum.org/docs/Global_IT_Report_2012.pdf




Sub-Pillar

Variable

Weight

Source

Enabling Environment

(0.5)

ICT use and
government efficiency

1/6

‘World Economic Forum, INSEAD and Cornell University. (2016). The Global
Information Technology Report 2016: Innovating in the Digital Economy. Geneva: World
Economic Forum and INSEAD. Retrieved from:
http://'www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf

For Libya and Yemen:

World Economic Forum, INSEAD and Cornell University. (2015). The Global
Information Technology Report 2015: ICTs for Inclusive Growth. Insight Report.
Geneva: World Economic Forum and INSEAD. Retrieved from:
www3.weforum.org/docs/ WEF_GITR2015.pdf

For Syria:
‘World Economic Forum and INSEAD. (2012). The Global Information Technology
Report 2012: Living in a Hyperconnected World. Geneva: World Economic Forum and
INSEAD. Retrieved from: www3.weforum.org/docs/Global IT Report _2012.pdf

Government Online
Services Index

1/6

United Nations Department of Economic and Social Affairs (UNDESA). (2016). Division
for Public Administration and Development Management. United Nations Public
Administration Country Studies (UNPACS) Data Center. Retrieved September 4, 2016,
from: https://publicadministration.un.org/egovkb/en-us/Data-Center

Government success in
ICT promotion

1/6

World Economic Forum, INSEAD and Cornell University. (2016). The Global
Information Technology Report 2016: Innovating in the Digital Economy. Geneva: World
Economic Forum and INSEAD. Retrieved from:
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf

For Libya and Yemen:

‘World Economic Forum, INSEAD and Cornell University. (2015). The Global
Information Technology Report 2015: ICTs for Inclusive Growth. Insight Report.
Geneva: World Economic Forum and INSEAD. Retrieved from:
www3.weforum.org/docs/WEF_GITR2015.pdf

For Syria:
‘World Economic Forum and INSEAD. (2012). The Global Information Technology
Report 2012: Living in a Hyperconnected World. Geneva: World Economic Forum and
INSEAD. Retrieved from: www3.weforum.org/docs/Global IT Report 2012.pdf
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Table AG:

Research, Development and Innovation Index: Variables and Weights

www.scimagojr.com/countryrank.php?year=2015&region=Middle%20Ea
st.

Sub- Sub- . :
B Component Variable Weight Source
Pillar Component
GERD as a percentage of 03 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved October
GDP . 4, 2016, from: http://data.uis.unesco.org/index.aspx?queryid=74
GERD per researcher
HC .p 000 PPP$ 03 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved October
(ln gl . 4, 2016, from: http://data.uis.unesco.org/index.aspx?queryid=74
constant prices - 2005)
e GERD -performed by
= t 02 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved October
= ﬁ government as a . 6, 2016, from: http:/data.uis.unesco.org/index.aspx?queryid=81
1= G percentage of GDP
S
a‘ GERD -basic research 1 / UNESCO Institute for Statistics. (2016). Data Centre. Retrieved October
= (%) 15 6, 2016, from: http://data.uis.unesco.org/index.aspx?queryid=79
GERD -applied research 1/ UNESCO Institute for Statistics. (2016). Data Centre. Retrieved October
(%) 15 6, 2016, from: http://data.uis.unesco.org/index.aspx?queryid=79
GERD -experimental 1 / UNESCO Institute for Statistics. (2016). Data Centre. Retrieved October
development (OA)) 15 6, 2016, from: http://data.uis.unesco.org/index.aspx?queryid=79
Researchers per million 0.6 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved October
3 inhabitants (HC) . 6, 2016, from: http://data.uis.unesco.org/index.aspx?queryid=64
2 g
= 1>
= = 9.0 -
a = = Technicians per million 0.2 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved October
q = % G inhabitants (HC) ‘ 6, 2016, from: http://data.uis.unesco.org/index.aspx?queryid=70
& =
=
== Educational attainment:
at least master's or
5 ivalent ISCED 7 0.2 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved October
: equivalen ( or . 6, 2016, from: http://data.uis.unesco.org/index.aspx?queryid=168
higher), population 25+
years, both sexes (%)
GERD - financed by 0.2 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved October
Business enterprise (%) . 6, 2016, from: http://data.uis.unesco.org/index.aspx?queryid=76
GERD - financed by 0.2 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved October
Government (%) . 6, 2016, from: http://data.uis.unesco.org/index.aspx?queryid=76
on
= o~ GERD - financed by 02 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved October
.'-E (\! Higher education (%) . 6, 2016, from: http://data.uis.unesco.org/index.aspx?queryid=76
= S
= =
= GERD - financed b UNESCO Institute for Statistics. (2016). Data Centre. Retrieved October
0.2
Private non-profit (%) . 6, 2016, from: http://data.uis.unesco.org/index.aspx?queryid=76
GERD - financed by Not 02 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved October
speciﬁed source (%) B 6, 2016, from: http://data.uis.unesco.org/index.aspx?queryid=76
=) Index Team Calculations based on data from: UNESCO Institute for
= Statistics. (2016). Data Centre. Retrieved October 6, 2016, from:
9= http://data.uis.unesco.org/index.aspx?queryid=65 and SC imago Journal
jd
~= "s, Average documents per 0.7 & Country Rank. (2016). Country Rankings. Retrieved October 6, 2016,
= P researcher from:
E" = www.scimagojr.com/countryrank.php?year=2015&region=Middle%20Ea
= ﬁ = st
O = A o
= o S
a ~ = <
Qa = SC imago Journal & Country Rank. (2016). SC imago Journal & Country
(=] . . Rank. Retrieved October 6, 2016, from:
& 2 Citations per document 0.3
9
7]




Sub-

Pillar

Component

Sub-
Component

Variable

'Weight

Source

R&D Outputs
0.5)

Institutional Framework

of Scientific Research

(0.2)

Quality of scientific
research institutions

0.6

World Economic Forum. (2016). The Global Competitiveness Report
2016 —2017. Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-
2017_FINAL.pdf.

For Libya:

World Economic Forum. (2014). The Global Competitiveness Report
2014 —2015. Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_201
4-15.pdf
For Syria:

World Economic Forum. (2011). The Global Competitiveness Report
2011 -2012. Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf

University-industry
collaboration in R&D

0.4

World Economic Forum. (2016). The Global Competitiveness Report
2016 —2017. Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-
2017 FINAL.pdf
For Libya:

World Economic Forum. (2014). The Global Competitiveness Report
2014 —2015. Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_201
4-15.pdf
For Syria:

World Economic Forum. (2011). The Global Competitiveness Report
2011 —2012. Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf

Patents

(0.35)

PCT patents,
applications/million
population

0.2

World Economic Forum. (2016). The Global Competitiveness Report
2016 —2017. Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-
2017_FINAL.pdf
For Libya:

World Economic Forum. (2014). The Global Competitiveness Report
2014 —2015. Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_201
4-15.pdf
For Syria:

World Economic Forum. (2011). The Global Competitiveness Report
2011 —-2012. Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf

Average number of
patents granted annually
(2013 - 2015)

0.6

Index Team Calculations based on data from: U.S. Patent and Trademark
Office: Patent Technology Monitoring Team (PTMT). (2016). Patent
Counts by Country, State, and Year - Utility Patents (December 2015).
Alexandria, VA: U.S. Patent and Trademark Office. Retrieved August 24,
2016, from: www.uspto.gov/web/offices/ac/ido/oeip/taf/cst_utlhtm

Ratio of the country’s
annual average of
patents to the total Arab
regional annual average
of patents (2013 - 2015)

0.2

Index Team Calculations based on data from: U.S. Patent and Trademark
Office: Patent Technology Monitoring Team (PTMT). (2016). Patent
Counts by Country, State, and Year - Utility Patents (December 2015).
Alexandria, VA: U.S. Patent and Trademark Office. Retrieved August 24,
2016, from: www.uspto.gov/web/offices/ac/ido/oeip/taf/cst_utl.htm

Balance of
Payments for

ICT Products
(0.10)

Share of imported ICT
goods as percentage of
total goods imported

United Nations Conference on Trade and Development (UNCTAD).
(2016). ICT goods imports (% total goods imports). Retrieved September
4,2016, from:
http://unctadstat.unctad.org/wds/TableViewer/tableView.aspx

Social Innovation

()]

Inputs
0.4)

and Competition
0.4)

Markets, Services,

Domestic credit to
private sector (% of
GDP)

0.25

World Bank. (2016). World Development Indicators. Retrieved October
10, 2016, from:
http://data.worldbank.org/indicator/FS.AST.PRVT.GD.ZS .

DTF score for getting
credit (0-100)

0.1

World Bank. (2016). Doing Business 2016: Measuring Regulating
Quality and Efficiency. 13th edition. Washington: International Bank for
Reconstruction and Development / The World Bank. Retrieved from:
http://www.doingbusiness.org/~/media/GIAWB/Doing%20Business/Doc
uments/Annual-Reports/English/DB16-Full-Report.pdf
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Sub-
Pillar

Component

Sub-
Component

Variable

'Weight

Source

Social Innovation

@

Inputs
0.4)

Markets, Services, and Competition
0.4)

DTF score for protecting
minority investors (0—
100)

0.2

‘World Bank. (2016). Doing Business 2016: Measuring Regulating
Quality and Efficiency. 13th edition. Washington: International Bank for
Reconstruction and Development / The World Bank. Retrieved from:
http://www.doingbusiness.org/~/media/GIAWB/Doing%20Business/Doc
uments/Annual-Reports/English/DB16-Full-Report.pdf

Stocks traded, total
value (% of GDP)

0.15

‘World Bank. (2016). World Development Indicators. Retrieved October
10, 2016, 2016, from:
http://data.worldbank.org/indicator/CM.MKT.TRAD.GD.ZS

Tariff rate, applied,
weighted mean, all
products (%)

0.1

World Bank. (2016). World Development Indicators. Retrieved October
10, 2016, from:
http://data.worldbank.org/indicator/TM.TAX.MRCH.WM.AR.ZS

Trade (% of GDP)

0.1

‘World Bank. (2016). World Development Indicators. Retrieved October
10, 2016, from: http://data.worldbank.org/indicator/IE.PPL.TELE.CD

Intensity of local
competition

0.1

‘World Economic Forum. (2016). The Global Competitiveness Report
2016 —2017. Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-
2017_FINAL.pdf
For Libya:

‘World Economic Forum. (2014). The Global Competitiveness Report
2014 —2015. Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport 201
4-15.pdf
For Syria:

‘World Economic Forum. (2011). The Global Competitiveness Report
2011 —-2012. Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf

Business Environment
0.4)

Knowledge-intensive
jobs, percentage
workforce

0.4

World Economic Forum, INSEAD and Cornell University. (2016). The
Global Information Technology Report 2016: Innovating in the Digital
Economy. Geneva: World Economic Forum and INSEAD. Retrieved
from:
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf
For Bahrain, Jordan, Kuwait, Oman, and Yemen:

‘World Economic Forum, INSEAD, & Cornell University. (2015). The
Global Information Technology Report 2015: ICTs for Inclusive Growth.
Insight Report. Geneva: World Economic Forum and INSEAD. Retrieved
from: http://www3.weforum.org/docs/WEF_Global IT_Report_2015.pdf
For Syria:

‘World Economic Forum & INSEAD. (2012). The Global Information
Technology Report 2012: Living in a Hyperconnected World. Geneva:
World Economic Forum and INSEAD. Retrieved from:
http://www3.weforum.org/docs/Global_IT_Report_2012.pdf

GERD - financed by
abroad (%)

0.15

UNESCO Institute for Statistics. (2016). Data Centre. Retrieved October
6, 2016, from: http://data.uis.unesco.org/index.aspx?queryid=76

State of cluster
development

0.15

Cornell University, INSEAD, and WIPO. (2016). The Global Innovation
Index 2016: Winning with Global Innovation. Ithaca, Fontainebleau, and
Geneva: Cornell University, INSEAD, and the World Intellectual
Property Organization. Retrieved from:
www.wipo.int/edocs/pubdocs/en/wipo_pub_gii_2016.pdf

High-tech net imports
(% of total trade)

0.1

Cornell University, INSEAD, and WIPO. (2016). The Global Innovation
Index 2016: Winning with Global Innovation. Ithaca, Fontainebleau, and
Geneva: Cornell University, INSEAD, and the World Intellectual
Property Organization. Retrieved from:
www.wipo.int/edocs/pubdocs/en/wipo_pub_gii 2016.pdf




Sub- Sub- q q
2 Component Variable ‘Weight Source
Pillar Component
Cornell University, INSEAD, and WIPO. (2016). The Global Innovation
Index 2016: Winning with Global Innovation. Ithaca, Fontainebleau, and
Geneva: Cornell University, INSEAD, and the World Intellectual
Property Organization. Retrieved from:
- www,wipo.int/edocs/pubdo;s/gn/wipo _pub_gii_2016.pdf
= For Sudan:
2] 3 H o, Cornell University, INSEAD, and WIPO. (2015). The Global Innovation
E ICT services D orts ( %o Index 2015: Effective Innovation Policies for Development.
= of total trade) 0.1 Fontainebleau, Ithaca, and Geneva: Cornell University, INSEAD, and
=] WIPO. Retrieved from:
.E = https://www.globalinnovationindex.org/userfiles/file/reportpdf/GII-2015-
- v5.pdf
S c‘ For Syria:
m S~ Cornell University, INSEAD, and WIPO. (2013). The Global Innovation
% Index 2013: The Local Dynamics of Innovation. Geneva, Ithaca, and
-5 Fontainebleau: Cornell University, INSEAD, and WIPO. Retrieved from:
= www.wipo.int/edocs/pubdocs/en/economics/gii/gii_2013.pdf
o =
w»n
5 Forelgn direct World Bank. (2016). World Development Indicators. Retrieved October
o investment, net inflows 0.1 10, 2016, from:
ttp://data.worldbank.org/indicator/BX.KLT.DINV.WD.GD.ZS
= < (0/ of GDP) http://d: Idbank.org/indi /
2 °
= <=
Sl
GERD performed by
7} busi t . 0.3 'UNESCO Institute for Statistics. (2016). Data Centre. Retrieved October
g usiness enterprise as a . 6, 2016, from: http://data.uis.unesco.org/index.aspx?queryid=81
= percentage of GDP
=
=
-5 . Cornell University, INSEAD, and WIPO. (2016). The Global Innovation
.2 — Cultural and creative Index 2016: Winning with Global Innovation. Ithaca, Fontainebleau, and
ia ] services exports (% of 04 Geneva: Cornell University, INSEAD, and the;rNorld Intellectual
Property Organization. Retrieved from:
2 e total trade) WWW.Wipo isﬂegocs/%;yubdocs/emwipo _pub_gii_2016.pdf
S A § _gii_ .
(o Cornell University, INSEAD, and WIPO. (2016). The Global Innovation
%} Index 2016: Winning with Global Innovation. Ithaca, Fontainebleau, and
g 5 Total cqmpl:ter software 03 Geneva: Cornell University, INSEAD, and the World Intellectual
= o spendlng ( % of GDP) Property Organization. Retrieved from:
g www.wipo.int/edocs/pubdocs/en/wipo_pub_gii_2016.pdf
=}
=~
=2 i World Bank. (2016). World Development Indicators. Retrieved October
= GDP per caplt:l growth 0.265 73016 from:
= (annual %) http:/data.worldbank.org/indicator/NY.GDP.PCAP.KD.ZG
9
=3
[72] . .
New business density
[number of newly
g g World Bank Group. (2016). Doing Business: Measuring Business
regIStered corp?ratlons 0.245 Regulations. Retrieved October 6, 2016, from:
per 1,000 working-age www.doingbusiness.org/data/exploretopics/entrepreneurship
- people (15-64 age
S group)]
o
Ry
< United Nations Industrial Development Organization (UNIDO). (2015).
g Medium and high-tech . Industrial Dievlelo_pmen:‘l Report 2016:I Téje Rolle [())f Technology\;md
. nnovation in Inclusive ang ble Industrial Develop . Vienna:
g MYVA share in total 0.245 UNIDO. Retrioved from:
2 Ll manufactu[‘ing (percent) https://www.unido.org/fileadmin/user_media_upgrade/Resources/Publica
= @ ﬁs a tions/EBOOK _IDR2016_FULLREPORT.pdf
2= .
= o B o
= < Q<
o g Cornell University, INSEAD, and WIPO. (2016). The Global Innovation
Index 2016: Winning with Global Innovation. Ithaca, Fontainebleau, and
E Geneva: Cornell University, INSEAD, and the World Intellectual
! Property Organization. Retrieved from:
ua www.wipo.int/edocs/pubdocs/en/wipo_pub_gii e
= 1SO 9001 quali ipo.int/edocs/pubdocs/en/wipo_pub,_gii_ 2016 pdf
a5 For Sudan:
g management systems— Comnell University, INSEAD, and WIPO. (2015). The Global Innovation
wn requirements; number Index 2015: Effective Innovation Policies for Development.
0.245 Fontainebleau, Ithaca, and Geneva: Cornell University, INSEAD, and

of certificates issued (per
billion PPP$ GDP)

WIPO. Retrieved from:
https://www.globalinnovationindex.org/userfiles/file/reportpdf/GII-2015-
v5.pdf
For Syria:

Cornell University, INSEAD, and WIPO. (2013). The Global Innovation
Index 2013: The Local Dynamics of Innovation. Geneva, Ithaca, and
Fontainebleau: Cornell University, INSEAD, and WIPO. Retrieved from:
www.wipo.int/edocs/pubdocs/en/economics/gii/gii_2013.pdf
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Sub-
Pillar

Component

Sub-
Component

Variable

'Weight

Source

Social Innovation

™

Outputs
0.6)

Knowledge Penetration
0.2)

High-technology exports
(% of manufactured
exports)

0.35

World Bank. (2016). World Development Indicators. Retrieved October
7,2016, from:
http://data.worldbank.org/indicator/TX.VAL. TECH.MF.ZS ?view=chart

Foreign direct
investment, net outflows
(% of GDP)

0.325

World Bank. (2016). World Development Indicators. Retrieved October
6, 2016, from:
http://data.worldbank.org/indicator/BM.KLT.DINV.WD.GD.ZS

ICT services exports (%
total trade)

0.325

Cornell University, INSEAD, and WIPO. (2016). The Global Innovation
Index 2016: Winning with Global Innovation. Ithaca, Fontainebleau, and
Geneva: Cornell University, INSEAD, and the World Intellectual
Property Organization. Retrieved from:
www.wipo.int/edocs/pubdocs/en/wipo_pub_gii_2016.pdf
For Sudan:

Cornell University, INSEAD, and WIPO. (2015). The Global Innovation
Index 2015: Effective Innovation Policies for Development.
Fontainebleau, Ithaca, and Geneva: Cornell University, INSEAD, and
WIPO. Retrieved from:
https://www.globalinnovationindex.org/userfiles/file/reportpdf/GII-2015-
v5.pdf
For Syria:

Cornell University, INSEAD, and WIPO. (2013). The Global Innovation
Index 2013: The Local Dynamics of Innovation. Geneva, Ithaca, and
Fontainebleau: Cornell University, INSEAD, and WIPO. Retrieved from:
www.wipo.int/edocs/pubdocs/en/economics/gii/gii_2013.pdf

Intangible Assets
(0.15)

Difference between
resident and total
trademark application
class count per 100
billion USD GDP (2011
PPPS)

0.36

Index Team Calculations based on data from: World Intellectual Property
Organization. (2015). WIPO IP Statistics Data Center. Retrieved October
5, 2016, from: http://ipstats.wipo.int/ipstatv2/IpsStatsResultvalue

Impact of ICTs on
business models

0.32

World Economic Forum, INSEAD and Cornell University. (2016). The
Global Information Technology Report 2016: Innovating in the Digital
Economy. Geneva: World Economic Forum and INSEAD. Retrieved
from:
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf
For Libya and Yemen:

World Economic Forum, INSEAD and Cornell University. (2015). The
Global Information Technology Report 2015: ICTs for Inclusive Growth.
Insight Report. Geneva: World Economic Forum and INSEAD. Retrieved
from: www3.weforum.org/docs/WEF_GITR2015.pdf
For Syria:

‘World Economic Forum and INSEAD. (2012). The Global Information
Technology Report 2012: Living in a Hyperconnected World. Geneva:
World Economic Forum and INSEAD. Retrieved from:
www3.weforum.org/docs/Global_IT_Report_2012.pdf

Impact of ICTs on
organizational models

0.32

World Economic Forum, INSEAD and Cornell University. (2016). The
Global Information Technology Report 2016: Innovating in the Digital
Economy. Geneva: World Economic Forum and INSEAD. Retrieved
from:
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf
For Libya and Yemen:

World Economic Forum, INSEAD and Cornell University. (2015). The
Global Information Technology Report 2015: ICTs for Inclusive Growth.
Insight Report. Geneva: World Economic Forum and INSEAD. Retrieved
from: www3.weforum.org/docs/WEF_GITR2015.pdf
For Syria:

World Economic Forum and INSEAD. (2012). The Global Information
Technology Report 2012: Living in a Hyperconnected World. Geneva:
World Economic Forum and INSEAD. Retrieved from:
www3.weforum.org/docs/Global_IT_Report_2012.pdf




Sub-
Pillar

Component

Sub-
Component

Variable

Weight

Source

Social Innovation

()

Outputs
(0.6)

Creative Products and Services
(0.15)

Number of national
feature films produced
(per million population

15-69 years old)

1/3

Cornell University, INSEAD, and WIPO. (2016). The Global Innovation
Index 2016: Winning with Global Innovation. Ithaca, Fontainebleau, and
Geneva: Cornell University, INSEAD, and the World Intellectual
Property Organization. Retrieved from:
www.wipo.int/edocs/pubdocs/en/wipo_pub_gii_2016.pdf
For Syria:

Cornell University, INSEAD, and WIPO. (2013). The Global Innovation

Index 2013: The Local Dynamics of Innovation. Geneva, Ithaca, and
Fontainebleau: Cornell University, INSEAD, and WIPO. Retrieved from:
www.wipo.int/edocs/pubdocs/en/economics/gii/gii_2013.pdf

Printing and publishing
manufactures output (%
of manufactures total
output)

1/3

Cornell University, INSEAD, and WIPO. (2016). The Global Innovation
Index 2016: Winning with Global Innovation. Ithaca, Fontainebleau, and
Geneva: Cornell University, INSEAD, and the World Intellectual
Property Organization. Retrieved from:
www.wipo.int/edocs/pubdocs/en/wipo_pub_gii_2016.pdf

Creative goods exports
(% of total trade)

1/3

Cornell University, INSEAD, and WIPO. (2016). The Global Innovation
Index 2016: Winning with Global Innovation. Ithaca, Fontainebleau, and
Geneva: Cornell University, INSEAD, and the World Intellectual
Property Organization. Retrieved from:
‘www.wipo.int/edocs/pubdocs/en/wipo_pub_gii 2016.pdf
For Sudan
: Cornell University, INSEAD, and WIPO. (2015). The Global Innovation
Index 2015: Effective Innovation Policies for Development.
Fontainebleau, Ithaca, and Geneva: Cornell University, INSEAD, and
WIPO. Retrieved from:
https://www.globalinnovationindex.org/userfiles/file/reportpdf/GII-2015-
v5.pdf
For Syria:

Cornell University, INSEAD, and WIPO. (2013). The Global Innovation
Index 2013: The Local Dynamics of Innovation. Geneva, Ithaca, and
Fontainebleau: Cornell University, INSEAD, and WIPO. Retrieved from:
www.wipo.int/edocs/pubdocs/en/economics/gii/gii_2013.pdf

Copyrights
0.3)

Intellectual

Intellectual property
protection

World Economic Forum. (2016). The Global Competitiveness Report
2016 —2017. Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-
2017_FINAL.pdf
For Libya:

World Economic Forum. (2014). The Global Competitiveness Report
2014 —2015. Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_201
4-15.pdf
For Syria:

World Economic Forum. (2011). The Global Competitiveness Report
2011 -2012. Geneva: World Economic Forum. Retrieved from:
http://www3.weforum.org/docs/WEF_GCR_Report_2011-12.pdf

Political and Legal

Environment

(0.14)

Political stability and
absence of
violence/terrorism

0.25

World Bank. (2016). World Governance Indicators. Retrieved October
10, 2016, from: http://info.worldbank.org/governance/wgi/#home

Government
effectiveness

0.4

World Bank. (2016). World Governance Indicators. Retrieved October
10, 2016, from: http://info.worldbank.org/governance/wgi/#home

Regulatory quality

0.2

World Bank. (2016). World Governance Indicators. Retrieved October
10, 2016, from: http://info.worldbank.org/governance/wgi/#home

Rule of law

0.15

World Bank. (2016). World Governance Indicators. Retrieved October
10, 2016, from: http:/info.worldbank.org/governance/wgi/#home

Economic and Social Environment

(0.22)

Macroeconomic Performance

(0.6)

Budget surplus or deficit
(% OF GDP)

0.15

Central Intelligence Agency (CIA). (2016). The World Factbook.
Retrieved October 10, 2016, from:
https://www.cia.gov/library/publications/the-world-
factbook/fields/2222.html

Gross national savings
(% of GDP)

0.25

International Monetary Fund (IMF). (2016). World Economic Forum
Database, October 2016. Retrieved October 5, 2016, from:
http://www.imf.org

General government
debt, total (% of GDP)

0.15

International Monetary Fund (IMF). (2016). World Economic Forum
Database, October 2016. Retrieved October 5, 2016, from:
http://www.imf.org

GDP per capita (current
US$)

0.25

‘World Bank. (2016). World Development Indicators. Retrieved October
6, 2016, from: http://data.worldbank.org/indicator/NY.GDP.PCAP.CD

General government
structural balance
(percent of GDP)

0.2

International Monetary Fund (IMF). (2016). World Economic Forum
Database, October 2016. Retrieved October 5, 2016, from:
http://www.imf.org

1
=3
2

139




=}
S
N
o
(%}
)
=t
(o=
L
&N
]
=
g
5
£
<
<

literacy

Sub- Sub- q q
. Component Variable 'Weight Source
Pillar Component
e
5 = Infant mortality rate
il 3 World Health Organization (WHO). (2016). Global Health Observatory
=}
E 'E' (prObabl_hty of dylng 03 Data Repository. Retrieved October 7, 2016, from:
http://apps.who.int/gho/data/view.main.182
S S between birth and age 1 p://app: o
= = per 1000 live births)
E 2
— . 0
- = Life expectancy at birth, 0.28 WHO. (2016). Global Health Observatory Data Repository. Retrieved
.S a E both sexes (years) . October 5, 2016, from: http://apps.who.int/gho/data/node. main.688
o ~
S A
R T s . o . .
= ‘World Health Organization. (2016). Global Health Expenditure Database:
= & Total hﬁalth expendlture 0.14 National Health Indicators. Retrieved October 7, 2016, from:
§ = ( % of GDP) http://apps.who.int/nha/database/ViewData/Indicators/en
2 £
g ,E Adult llhtera‘:y rate’ Team Index Calculation based on data from: UNESCO Institute for
= = population 15+ years, 0.28 Statistics. (2016). Data Centre. Retrieved September 14, 2016, from:
s Eﬂ both sexes (%) http://data.uis.unesco.org/index.aspx?queryid=166
Gross expenditure on
s g Index Team Calculations based on data from: UNESCO Institute for
DECSDEINIALY. prlmal:y 0.24 Statistics. (2016). Data Centre. Retrieved October 7, 2016, from:
and secondary education http://data.uis.unesco.org/index.aspx?queryid=181
(% of GDP)
Government expenditure
per secondary student as 0.26 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved October
% of GDP per capita . 6, 2016, 2016, from: http://data.uis.unesco.org/index.aspx?queryid=189
(%)
Pupil-teacher ratio in
d d ﬁ 02 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved October
secondary education . 6, 2016, from: http://data.uis.unesco.org/index.aspx?queryid=180
(headcount basis)
Gross enrolment ratio,
nstitute for Statistics. (2016). Data Centre. Retrieved October
secondary, both sexes . 5, 2016, from: http://data.uis.unesco.org/index.aspx?queryid=142
(%)
=
.2 Mean score of 15_year_ Organisation for Economic Co-operation and Development (OECD).
@ N 1d students i di 1/ (2014). PISA 2012 Results in Focus: What 15-year-olds know and what
] g old students In reading 35 they can do with what they know. Retrieved from:
g = ]iteracy www.oecd.org/pisa/keyfindings/pisa-2012-results-overview.pdf
= =
(=) hﬂ Mullis, I.V.S., Martin, M.O., Foy, P., and Arora, A. (2012). TIMSS 2011
8 (’:l\ >, Iﬁ International Results in Mathematics. Chestnut Hill, MA: TIMSS &
m o 5= e 4th Grade achievement 1 PIRLS International Study Center, Lynch School of Education, Boston
c’ 7] c‘ . . / 35 College; Amsterdam: International Association for the Evaluation of
= <= g -~ in mathematics Educational Achievement (IEA) Secretariat. Retrieved from:
http://timssandpirls.bc.edu/timss2011/downloads/T11_IR_Mathematics
= > p p _IR ] _
g 'E FullBook.pdf
: D Mullis, I.V.S., Martin, M.O., Foy, P., and Arora, A. (2012). TIMSS 2011
1 3 International Results in Mathematics. Chestnut Hill, MA: TIMSS &
2 8th (.}rade aChlev_ement 1 PIRLS International Study Center, Lynch School of Education, Boston
a in mathematics /3 5 College; Amsterdam: International Association for the Evaluation of
Educational Achievement (IEA) Secretariat. Retrieved from:
http://timssandpirls.bc.edu/timss2011/downloads/T11_IR_Mathematics_
FullBook.pdf
Mean score of 15-year- Organisation for Economic Co-operation and Development (OECD).
1d students i 1/ (2014). PISA 2012 Results in Focus: What 15-year-olds know and what
0ld students In 35 they can do with what they know. Retrieved from:
mathematics literacy www.oecd.org/pisa/keyfindings/pisa-2012-results-overview.pdf
Mullis, 1.V.S., Martin, M.O., Foy, P., & Arora, A. (2012). TIMSS 2011
q International Results in Science. Chestnut Hill, MA: TIMSS & PIRLS
4th Gr?de %Chlevement 1 / g5 International Study Center, Boston College. Retrieved from:
1n science http://timssandpirls.bc.edu/timss2011/downloads/T11_IR_Science FullB
ook.pdf
Mullis, V.S, Martin, M.O., Foy, P., & Arora, A. (2012). TIMSS 2011
g International Results in Science. Chestnut Hill, MA: TIMSS & PIRLS
8th Gl'i.lde a_Chlevement 1 / 35 International Study Center, Boston College. Retrieved from:
1n science http://timssandpirls.bc.edu/timss2011/downloads/T11_IR_Science FullB
ook.pdf
Mean score of ls_year_ Organisation for Economic Co-operation and Development (OECD).
1d students i . ]_/ (2014). PISA 2012 Results in Focus: What 15-year-olds know and what
0ld students In science 35 they can do with what they know. Retrieved from:

www.oecd.org/pisa/keyfindings/pisa-2012-results-overview.pdf
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Sub- Sub- . q
. Component Variable Weight Source
Pillar Component
N
=
E —~ Gross enrolment raﬁo, UNESCO Institute for Statistics. (2016). Data Centre. Retrieved
on . - 1 September 2, 2016, from:
‘E‘ c‘ tertlary, both sexes ( A)) http://data.uis.unesco.org/Index.aspx?queryid=142
farp
=
=
g
T = Percentage of graduates
s s 3 q
g < _g from tertiary education
'ig éﬂ [ ~ graduatmg from science, Index Team Calculations based on data from: UNESCO Institute for
151 &= L n engineering, 1 Statistics. (2016). Data Centre. Retrieved September 30, 2016, from:
% = o~ ) U c’ " ti d http://data.uis.unesco.org/index.aspx?queryid=163
b9 = zr) 5} 8 = construction, an
55 H S £ = manufacturing, both
) b & 2 @ sexes (%)
R~ 2 5 > @
L N [77)
e =D
§ = = Expenditure on tertiary
£ . as % of government 05 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved October
E s gl) expenditure on . 6, 2016, from: http://data.uis.unesco.org/index.aspx?queryid=184
£ = o education (%)
s = =
5 99 .
S 2~ | Government expenditure
e N terti d ti 0.5 UNESCO Institute for Statistics. (2016). Data Centre. Retrieved October
U on tertiary education as . 6, 2016, from: http://data.uis.unesco.org/index.aspx?queryid=181
% of GDP (%)
¥ ¥
o o o— 9 World Bank Group. (2016). Enterprise Surveys: What Businesses
g = -g 2 = a Percent of firm.s ?fferlng 1 Experience. Retrieved October 5, 2016, from:
=y =| « & ;‘ c’ formal tralnmg www.enterprisesurveys.org/data/exploretopics/workforce
< = = Y =
o R -
International Telecommunication Union. (2015). Measuring the
Information Society Report 2015. Geneva: International
Telecommunication Union. Retrieved from: www.itu.int/en/ITU-
D/Statistics/Documents/publications/misr2015/MISR2015-w5.pdf
For Palestine and Yemen:
International Telecommunication Union. (2014). Measuring the
Information Society Report 2014. Geneva: International
Telecommunication Union. Retrieved from: https://www.itu.int/en/ITU-
IDI Access Sub-Index 0.333 D/Statistics/Documents/publications/mis2014/MIS2014_without_Annex_
4.pdf
For Comoros:
International Telecommunication Union. (2013). Measuring the
Information Society Report 2013. Geneva: International
o Telecommunication Union. Retrieved from: https://www.itu.int/en/ITU-
= D/Statistics/Documents/publications/mis2013/MIS2013_without_Annex_
-5} E 4.pdf
g 2
~
g a b ﬁ International Telecommunication Union. (2015). Measuring the
- % -+ Information Society Report 2015. Geneva: International
¥ - S Telecommunication Union. Retrieved from: http:/www.itu.int/en/ITU-
n S -
R “E = D/Statistics/Documents/publications/misr2015/MISR2015-w5.pdf
= For Palestine and Yemen:
= L
= = International Telecommunication Union. (2014). Measuring the
Ll U Information Society Report 2014. Geneva: International
Telecommunication Union. Retrieved from: https://www.itu.int/en/ITU-
= IDI Use Sub-Index 0.333 | pStaristics/Documents/publications/mis2014/MIS2014_without_Amnex_
4.pdf
For Comoros:
International Telecommunication Union. (2013). Measuring the
Information Society Report 2013. Geneva: International
Telecommunication Union. Retrieved from: https://www.itu.int/en/ITU-
D/Statistics/Documents/publications/mis2013/MIS2013_without_Annex_
4.pdf
United Nations Department of Economic and Social Affairs (UNDESA)
(2016). Division for Public Administration and Develop
E-Participation Index 0.334 Management. United Nations Public Administration Country Studies
(UNPACS) Data Center. Retrieved September 1, 2016, from
https://publicadministration.un.org/egovkb/en-us/Data-Center
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Sub-
Pillar

Component

Sub-

Component

Variable

‘Weight

Source

Infrastructure

(0.32)

General Infrastructure

(0.35)

Electricity production,
kWh/capita

0.333

World Economic Forum, INSEAD, & Cornell University. (2016). The
Global Information Technology Report: Innovating in the Digital
Economy. Geneva: World Economic Forum and INSEAD. Retrieved
from:
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf
For Libya and Yemen:

World Economic Forum, INSEAD, & Cornell University. (2015). The
Global Information Technology Report 2015: ICTs for Inclusive Growth.
Insight Report. Geneva: World Economic Forum and INSEAD. Retrieved
from: http://www3.weforum.org/docs/WEF_Global IT_Report_2015.pdf
For Syria:

World Economic Forum and INSEAD. (2012). The Global Information
Technology Report 2012: Living in a Hyperconnected World. Geneva:
World Economic Forum and INSEAD. Retrieved from:
http://www3.weforum.org/docs/Global_IT Report_2012.pdf

Gross capital formation
(% of GDP)

0.333

‘World Bank. (2016). World Development Indicators. Retrieved October
10, 2016, from: http://data.worldbank.org/indicator/NE.GDI.TOTL.ZS

International LPI score

0.334

‘World Bank. (2016). LPI Global Rankings 2016. Retrieved October 4,
2016, 2016, from: http:/Ipi.worldbank.org/international/global/2016
For Yemen: World Bank. (2014). LPI Global Rankings 2014. Retrieved
October 4, 2016, 2016, from:
http://Ipi.worldbank.org/international/global/2014

Environmental

Sustainabili

0.2)

GDP per unit of energy
use (constant 2011 PPP §
per kg of oil equivalent)

0.5

World Bank. (2016). World Development Indicators. Retrieved October
5,2016, from:
http://data.worldbank.org/indicator/EG.GDP.PUSE.KO.PP.KD

Environmental
Performance Index

0.5

Yale University and Columbia University. (2016). Global Metrics for the
Environment. New Haven, CT: Yale University. Retrieved from:
http://epi.yale.edu/sites/default/files/2016EPI_Full_Report_opt.pdf
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