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Résumé :

Au cours de la derniere décennie, les
établissements d’enseignement supérieur et
de recherche (HERE) du monde entier ont été
confrontés a un certain nombre de défis
relatifs a l'articulation de trois dimensions a
savoir le développement de I'Enseignement
Supérieur, I'lnnovation et le Développement
soutenable. Les questions qui se posent sont
relatives a Il'adoption de nouvelles
technologies innovantes par I'enseignement
supérieur, |'évaluation de la qualité des
stratégies des ESR dans un perspectif
multicritere et multi-acteurs, le
développement de programmes prenant en
compte des défis du développement
soutenable, etc. En prenant I'exemple de la
stratégie de développement de I'Université
de Versailles Saint-Quentin-en-Yvelines et de
la création de |'Université de Paris Saclay,
nous examinerons la maniere dont des
initiatives significatives pour relever ce triple
défi ont été développées.

Un rappel historique sera réalisé pour retracer
I'évolution de la stratégie de |'Université de
Versailles  Saint-Quentin-en-Yvelines  (2004-
2015) et de I'Université de Paris Saclay (2015-
2020) en matiére de développement de
programmes de formation et de partenariats
pour le développement soutenable. Nous nous
appuierons notamment sur ['utilisation du
portail de médiation des connaissances
ePLANETe.blue qui fournit (a) un outil innovant
de documentation des programmes et des
supports pédagogiques (TALIESIN DOORWAY),
(b) un outils d’évaluation de la qualité des
stratégiques d'ESR dans une perspective
délibérative et (c) une démarche innovante et
originale dans le cadre du développement
d'approches pédagogiques. Une approche
réflexive est proposée afin d'évaluer la
contribution d'ePLANETe.blue a I'économie de
la connaissance.
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Abstract :

Over the past decade, higher education and
research establishments (HERE) around the
world have faced a number of challenges
related to the articulation of three
dimensions, namely the development of
Education, Innovation and Sustainable
Development. The questions are related to
the adoption of new innovative technologies
through higher education, the evaluation of
the quality of ESR strategies from a multi-
criteria and multi-actor perspective, the
development of programmes taking into
account the challenges of sustainable
development, etc. Taking the example of the
development strategy of the University of
Versailles Saint-Quentin-en-Yvelines and the
creation of the University of Paris Saclay, we
will examine how significant initiatives to
address this triple challenge have been
Developed.

A historical reminder will be carried out to
retrace the evolution of the strategy of the
University of Versailles Saint-Quentin-en-
Yvelines (2004-2015) and the University of
Paris Saclay (2015-2020) in the development
of training programmes and partnerships for
sustainable development. In particular, we will
rely on the use of the ePLANETe blue
knowledge mediation portal, which provides
(a) an innovative tool for documenting
educational programmes and materials
(TALIESIN DOORWAY), (b) a quality assessment
tool ESR's strategic objectives from a
deliberative perspective and (c) an innovative
and original approach in the development of
pedagogical approaches. A reflexive approach
is proposed to evaluate the contribution of
ePLANETe blue to the knowledge economy.
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GENERAL INTRODUCTION

Higher education institutions are large, complex, adaptive social systems like all other human Organizations
(Sarker, Davis, & Tiropanis, 2010). Over the last decade, higher education around the world is facing a
number of challenges?, such as teaching level sustainability to the improving the quality of learning and
teaching via Multi-criteria evaluation methods, Fostering an effective interdisciplinary curriculum design,
Designing Effective and Innovative Courses linking towards inclusive and equitable quality education and
long-life learning for all, linking students to work experience and Job opportunities that is relating to the
knowledge economy, Globalization, funding etc; Campus level sustainability to the establish Sustainable
campus(Green Campus, Green building, green transportation, campus preservation), Effective learning
environments, Technology facilitation mechanism for building effective partnerships for education; and the
implementing innovating ways to the adopting new technologies, transformation of education to the
Portal based on knowledge, Building capacities and Empowerment, Learning styles inventory etc . There
are lots of changes and challenges in the Higher Education (HE), students are changing, and their learning
styles are changing as well as their demands are changing. At the same time, much more has been
expected of institutions in terms of their wider engagement locally, regionally, nationally and globally
(Sarker et all, 2010). Universities need to prepare students for a more global knowledge Economy in near
future (ibid,2010). Higher Education (HE) institutions around the world face the growing problem of
relevance as they enter the twenty-first century?.

Recently we identified twenty higher education challenges facing 21st century’s higher education based on
different literature®. We identified curriculum design/alignment, student retention, student employability,
widening participation, funding, emerging technology, new generation of staff, quality of learning and
teaching, quality of research, assessment, accreditation of higher education institutions and programmes,
compete and collaborating globally in research and talent, tenure, group formation for learning and
teaching, critical thinking and argumentation, construction of personal and group knowledge, contribution
to economy, integration of knowledge capital and cross-curricular initiatives, and higher education
governance and management as the burning challenges in today’s higher education(Sarker et all, 2010).
The details of those challenges can be found in a literature review of Higher Education Challenges and Data
Infrastructure Responses (Sarker, Davis, & Tiropanis, 2010).

From the view point of twenty-first century challenges, The Higher Education institution facing a number of
challenges and most contributions mention curriculum design, student retention, new technologies, quality
of learning and teaching, widening participation, quality of research, funding and the necessity to improve
governance and management as the most burning challenges(Sarker et all, 2010). To provide the best
service to the new students higher education institutions need to change and hence, they need to response
to the challenges (ibid, 2010) . In recent years considerable interest has focused on identifying those
challenges(ibid, 2010). To efficiently operate and to survive in this globalization era, higher education
institutions need to respond those challenges (Sarker, Farhana, Davis, Hugh and Tiropanis, Thanassis ,2010)

1 Sarker, Farhana, Davis, Hugh and Tiropanis, Thanassis (2010) : The role of institutional repositories in addressing higher
education challenges. SemHE '10: The Second International Workshop on Semantic Web Applications in Higher Education,
Southampton, United Kingdom.

2 Werner Z. Hirsch and Luc E. Weber (1999) “Challenges Facing Higher Education at the Millennium,” American Council
On Education and Oryx Press Series on Higher Education, http://hdl.handle.net/2027.42/58009.

3 Sarker, F., Davis, H., Tiropanis, T.: A Review of Higher Education Challenges and Institutions’ Data Infrastructures
Response to those Challenges, International Conference of Education, Research and Innovation (ICERI2010, Madrid,
Spain (accepted, 2010).
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in competent and innovative way that would be knowledge portal based. So, in the present age, academic
institutions including universities have increasingly recognized that an institutional knowledge portal is an
essential infrastructure of higher level education. Our proposed ePLANETe blue is that type of knowledge
portal which is capable to face the best practices of all higher education institutional challenges by the
operative ways. The proposed ePLANETe blue can mostly be utilized to address most of the higher
education (HE) challenges. It is a digital archive of the intellectual product created by REEDS Research group
for the purpose of best practices of education, sustainability, and innovation for the faculty, research staff,
students, communities and stakeholder of an institution and accessible to end-users both within and
outside of the institution with few if any barriers to access. It is also a digital knowledge platform that can
be decertifying the online deliberation, experimental assessment and observational data captured by
members of the institution that support their scholarly activities to education, sustainability and innovation.
It argued that the ePLANETe blue is a very powerful idea that can serve as an engine of change for
institutions of higher education. If properly developed by the locally, regionally, nationally and globally
governance, it advances a surprising number of knowledge Society/Economy’s goals, and addresses an
impressive range of education, sustainability and innovation challenges.

In the context of literatures and own verdict, we will assemble those challenges as group like Groupl:
Education, Group 2: Innovation and Group 3: Sustainability that currently facing our higher education (HE)
institutions based on their interrelationship and influence of those challenges. Mostly, We have found nine
(9) key issues on the burning challenges of education, sustainability and innovation such as sustainable
development goald: Towards inclusive and equitable quality education and long-life learning for all;
Sustainability strategies of Higher Education; Globalization; Promoting education for sustainable
development; Sustainable Development at higher education; Sustainable campus: Green Campus;
Transformation of education : Supporting equitable access to higher education; Building capacities and
Empowerment; and the Technology facilitation mechanism for building effective partnerships for education
that | will discuss in chapter wise in my work. We have grouped those challenges in a hierarchy way that
will correspondent by a knowledge transformer/ knowledge portal i.e ePLANETe blue. The ePLANETe blue
is intended to assist the identification of best practices at specific levels of action, and to encourage
knowledge exchanges in “virtual community”, and thus it is to improve education, sustainability, and
innovation performance through the engagement of collaborative activities of different sorts. If the
corresponding ways of ePLANETe blue, the lower group challenges improve their quality or efficiency then
the challenges it influences in the upper group will automatically improve. Precisely, challenges in group3
influence the challenges in group2 and challenges in group2 influence the challenges in group1 and also if
any of the challenges in group3 improve its quality or efficiency then the challenges influence or
interrelated with/by this challenge will automatically improve their quality or efficiency. Moreover, we will
demonstrate all of those challenges, and identify the feature of proposed ePLANETe blue that can address
these challenges with the help of technological way. Besides, in order to find out of revolution of
knowledge economy , we will investigate the contextual integration of knowledge economy with the
sustainability higher education, innovation, digital and cross knowledge Technique (ICT and innovative
knowledge portal i.e. ePLANETe blue) that related to Sustainable Development challenges of Higher
Education, Attraction and Excellency of teaching programs(more rigorous curriculum , job oriented
programs, research facilities, ICT for Multi stakeholder quality assessment of academic knowledge
communities). It also examined “the mechanisms and strategies” used by territorial university’s authority to
accommodate changes and challenges in the Higher Education (HE) on offering pattern of teaching
programs from territory to international for connecting the behaviors of knowledge economics.
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Objectives:
The main objectives of this work is to-

Establish a technological and institutions data infrastructural innovative knowledge portal named
ePLANETe Blue that can address, define and response to the new challenges of education,
sustainability and innovation at higher education for creating knowledge Society/Economy.

Launch a tool (upcoming days) for the performance assessment of the university teaching
program and campus level with regards to sustainable development by integrating the various
doorways, representation racks for different Worksites, Multi-criteria & Multi-Actors Integrated
Evaluations, five Ps approach, INTEGRAAL framework of ePLANETe Blue

demonstrate and evaluate the uses of ePLANETe Blue in order to create the opportunity of
knowledge economy and development of social processes mobilizing stakeholders towards new
challenges of education, sustainability and innovation at campus and teaching level of higher
education; More particularly, identifying the ways on the perspective of ePLANETe Blue, which
online tools can be useful for collaborative learning and collective action processes in response and
support of sustainable development at campus and teaching level of higher education.

Additionally, this work answers the following questions:

How technology, methodology, and data infrastructures could provide responses to address those
challenges in a world where students are changing, their learning styles are changing, and the
technologies to accommodate their needs are changing?

How triangle issues (I) innovation and sustainability; (ii) evaluation of the quality of higher
education and research establishments (HERE), and (iii) the specific roles of information technology
for green innovation case of ' ePLANETe Blue' work together to response those challenges?

How do higher education higher education and research establishments (HERE) organize
themselves to respond to the above challenges? Are there any barriers that prevent institutions to
open their information to be accessible to deliberative respond these challenges by the multi-
criteria assessment method? If yes then how can they solve these problems?

Finally, the research will seek to answer this central scientific research question: “In what ways, the
Mobilizing (ePLANETe.Blue) knowledge mediation portal to deals with new challenges of sustainable
development to support the identification and the implementation of best practices in Higher Education
and Research Establishments (HERE) from a perspective of Knowledge; Is it a effective knowledge
mediation portal to deals with new challenges of sustainable development for HERE?

Methodological Framing:

In this work, | will use a strong Action-research component, exploiting the collective action and
collaborative learning functionalities of the ePLANETe blue (Knowledge Portal) for the addressing,
articulation and documentation of solving way of education, sustainability, and innovation challenges
by the INTEGRAAL methodology in order to create knowledge economy which is correspondent the

social choice and needs by six steps:

Step 1. Identifying the problem: We will describe the field of study selected and the case study. Data
collection and analysis, and interviews with the stakeholders will be employed to investigate the case study.

Step 2. Structuring the problem: We will determine the key actors and stakeholder’s groups within our
case study. A literature review will be conducted in the sustainability, cities, building as universities subjects.
After determining a preliminary list of the sustainable performance issues of a renovation process of a
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university building, we will analyze the pertinence of the performance issues. We will categorize the actors
and the performance issues through an interactive process of documenting and evaluating the problems
studied, based on the consultation of the actors concerned.

Step 3. Representing the system: The literature review will be used here to make an inventory of tools and
data available for representing the system of analysis of the performance renovation process of the
university buildings. Indicators and tools will be inserted in an online platform called ePLANETe, that was
also developed at the Centre International REEDS. This modeling system will assist us in the representation
of our tool in a digital platform.

Step 4. Evaluating and deliberating: In this step, we will use an expert system and an evaluation section with
the project’s actors to assess the case study. The ePLANETe platform will be used to insert values and
generate a final spider diagram.

Step 5. Analyzing and communicating: An extensive analysis of the results will be performed to provide
interpretation of the results. We will analyze results from a global view of each category, and we will use
the indicator’s values to provide an explanation, in addition to the actor's statement.

Step 6. Reflecting on outcomes: We will consider the results of the evaluation process and the case study
results. This Step represents a data analysis for clarification and verification

Plan and Structure:
My thesis divided in to 7(seven) chapters:

Chapter 1: Integrated Approach of Education, Innovation and Sustainability in Perspective of Knowledge
Economy: It will describe the key challenges issues of education, innovation and sustainability through
OECD and UNESCOQ’s taxonomy. It will also describe the triangle issues of education, innovation and
sustainability in the perceptions of knowledge Economy

Chapter 2: Ground Analysis, Next Initiatives for Future Challenges/ Issues of Education, Innovation, and
Sustainability in University Versailles Saint-Quentin-En-Yvelines (UVSQ) and University of Paris
Saclay(UPSaclay): This chapter will investigate the ground analysis of UVSQ and UPSaclay’s present and
future Initiatives for facing the upcoming challenges of education, innovation and sustainability in order to
create knowledge economy as a case study; It will mainly focuses on the teaching and campus level
sustainability of UVSQ and UPSaclay’s that will making sense a co-relation to the new challenges of
education, innovation and sustainability in regards to knowledge society/economy. To gain the reality of
existing and potential courses of UPSaclay, the practical case studies have to be assigned in this chapter

Chapter 3: The Presentation of Innovative ePLANETe platform: This chapter will describe the new Ground
of Knowledge Economy for Facing New Challenges of Education, Innovation and Sustainability. Besids, this
chapter will present the emerging 'ePLANETe' concept and functionalities as an innovation programme
contributing to sustainability goals in higher education that developed by the KerBabel team at the UVSQ
during the years 2000-2015, the suite of Internet-based knowledge mediation and deliberation support
functionalities can be seen as an experimentation of the challenges of “ICT for Green

Chapter 4: This chapter will present the application of Innovative doorway of ePLANETe (The Taliesin
Doorway) for building Knowledge Partnerships for Sustainability. It is noted that the ePLANETe is an on-line
“Collaborative Platform” that seeks to support a broad variety of forms of learning, and of sharing of
resources for learning, always with the accent on community and conviviality. In a local/global perspective,
it seeks, to incite new experiments in collaborative learning, social networking and knowledge sharing
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concerning the biosphere and sustainability, and to offer tools supporting debate and deliberation
addressing social, political, technological, economic and environmental dimensions of sustainability

Chapter 5: Quality Evaluation via Innovative Methods: A Case Study of University Paris Saclay: This
chapter will examine the quality evaluation via existing and potential innovative methods and tools for
general assessing way, quality assurance criteria, models of teaching Program, evaluation strategy VIA
innovative knowledge Portal i.e ePLANETe blue Platform. Practical quality evaluation on the GTDL teaching
programme of University Paris Saclay (UPSaclay) as case studies

Chapter 6: Mobilizing Communities of Knowledge in an Evaluation Process of Sustainable Campus: In this
chapter, we seek to show how current developments in ICT for “social networking” can be made the basis
for large-scale collaborative learning, reputation and accountability, supporting the co-construction of
social solidarities around the purposes and practices of “sustainable campuses” in respect to engagement
communities, CSR Methodology, Campus Strategies and Social Networking for Deliberation support.

Chapter 7: Evaluation of ePLANETe platform in higher Education and Research Institutions: In this chapter,
we demonstrate and evaluate of ePLANETe platform in terms pédagogie, learning and project support of
higher Education and Research Institutions for best practices scenarios. It will find out the answer of the
question “In what ways the ePLANETe works as an integrated intermediary for the best practices of
higher Education and Research Institutions in terms of pédagogie, learning and project support that follow
the collective action process for helping community/ stakeholders/users to achieve their goals?
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CHAPTER 1: INTEGRATED APPROACH OF EDUCATION, INNOVATION
AND SUSTAINABILITY IN PERSPECTIVE OF KNOWLEDGE ECONOMY/
SOCIETY

1.1. Education issues

Economic aspects of education have acquired great significance in education research during the new
millennium earmarked as Knowledge Economy (Vibhuti Patel, 2012). Economists have long viewed
education as an important determinant of economic development and growth*. Most analyses have
focused on sustainability development; knowledge based economy; broad education quantities: years of
schooling, enrollment rates, school construction (Cantoni, Davide and Yuchtman, Noam, 2013). Much less
attention has been paid to the importance of different types of educational content to a country's
economic development® . For the past quarter century, economists have shown renewed interest in long-
run economic growth (Hanushek, 2016) l.e the territory level. So, it is widely seen as one of the main
factors that determine economic growth and the distribution of income (Meier, 1999). That's way,
around the world, countries have been pushing to expand education (Hanushek, 2016).

The Education plays mainly three roles in economics®. First, education is an investment good (Meier,
1999). Individuals accumulate human capital in order to receive a higher income afterwards (Mincer,
1958; Schultz, 1961; Becker, 1993). The demand for education is determined by equaling the marginal
cost of education, consisting of direct cost, i.e. tuition fees, and opportunity cost arising from foregone
income, to the marginal benefits due to a higher present value of lifetime income (Meier, 1999). As
expected, the demand for education depends negatively on the interest rate and both direct and
indirect cost (Ben Porath, 1967; Bishop, 1977).

The focus on human capital as a driver of economic growth for developing countries has led to undue
attention on school attainment (Hanushek, 2013). Differences in growth rates have a huge impact on the
economic wellbeing of the nation—indeed much larger impacts than those of even the deepest recessions
(Hanushek, 2016). Human capital investment levels decrease over the life-cycle (BenYorath, 1967; van
Imhoff, 1989). If the return on human capital is uncertain, the expected return can turn out to be higher or
lower than the interest rate in the optimum (Meier, 1999). While initial wealth has no impact on t tie
decision oil receiving education under perfect information, the corresponding demand elasticity is positive
under uncertainty about future wage rates (Kodde, 198G). A positive impact of wealth on the demand for
education also occurs if individuals are liquidity constrained (Kodde and Hiven, 1935). While all
unemployment rate contingent on education is associated with a positive income elasticity of demand for
education (Kodde, 1988), unemployment benefits reduce human capital investment (Dellas, 1997).
Higher education is seen as the source of innovation that will drive productivity improvements and thus
economic growth (Hanushek, 2016). And, expansion of higher education is frequently put forth as an
attractive government policy because of its potential impact on economic growth (e.g. Browne Report,
2010). Empirical investigations show that both a higher volatility of the unemployment rate and a

4 See Easterlin (1981), Mankiw et al. (1992), Benhabib and Spiegel (1994), and Psacharopoulos and Patrinos (2004).
Review articles by Krueger and Lindahl (2001) and Hanushek and Woessmann (2008) summarize the existing evidence
on the effects of education on growth rates.

5 Some examples of papers that widen the scope of analysis are Aghion et al. (2009), Jones (2011), Algan et al. (2011),
and Huang (2012).

6 Meier, V. (1999). Economic theories of education. Inst. fir Volkswirtschaftslehre und Bevélkerungsokonomie. Retrieved
fromhttps://www.researchgate.net/profile/Volker Meier/publication/27457707 Economic_theories of education/links/00b
4951cc30d8db2ec000000.pdf
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higher volatility of GDP have a negative effect on human capital accumulation (Flug et al., 1998). In
order to address the role of higher education along with a series of other possible issues, we consider a
series of alternative specifications that elaborate on the prior estimates (Hanushek, 2016). To begin with,
simply because of the different technologies that are being employed, the overall relationship between
skills and growth may be more important to OECD (Organization for Economic Cooperation and
Development) countries than in developing countries(ibid,2016).

Second, education can be seen as a consumption good (Schultz, 1961; Nerlove, 1972; Bos, 1980; Kodde and
Ritzen. 1984). In comparison to the predictions of the human, capital approach, incorporating the
consumption aspect leads to longer study terms (Meier, 1999). Further, this view yields another expla-
nation for the observable positive income effect with respect to the demand for education (Kodde and
Ritzen, 1984).

Third, a high demand for education can also signal a high productivity to potential employers (Arrow, 1973;
Spence, 1973; Stiglitz, 1974, 1975). The main idea starts from the Premise that firms cannot observe the
productivity of their workers directly (Meier, 1999). However, learning at school is less costly for talen-
ted individuals. Individuals with a high productivity nosy then increase, their demand for education up
to the point at which individuals with low productivity will refrain from imitating their behavior
(Meier, 1999). This mechanism generally leads to over-investment in unproductive education Il.wevet.
if different types of labor are complements in production, this screening mechanism can also have
positive effects on productivity since a misallocation of the difficult types of individuals can he avoided
(Arrow, 1973; Stiglilz, 1975: Wolpin, 1977). If the supplementary education is associated with an increased
productivity, then voters who cannot assess the talent of their children will opt for a level of resources
for this screening process below the social optimum (Stiglitz, 1975). Several other functions of
education are discussed in the literature (Meier, 1999.). Rosenzwcig (1995) posits that educated
individuals are more likely to choose input combinations close to the cost minimizing level. An
overview on further functions of education, for example a rising productivity in household production,
is provided by Haveulan and Wolfe (1984) and Hanushek (1986).

It is well established that improvements in education are associated with long-term improvements in
economic performance David Earle (2010). There are three broad theories about how education influences
economic performance (ibid, 2010):

o The basic human capital approach is that education improves the overall skills and abilities of the
workforce, leading to greater productivity and improved ability to use existing technology, and thus
contributing to economic growth(ibid , 2010):.

o The innovation approach links education to improving the capacity of the economy to develop of
new ideas and technologies (ibid , 2010):.

. An extension of this is the knowledge transfer approach, which sees education as a means of
spreading the knowledge needed to apply new ideas and make use of new technologies (OECD, 2010a).

Though, there is a vital question as whether there is a contributing link between education and economic
performance, and if so, in what direction. Here is the quality of education is very important (OECD, 2010a).
Razzak and Timmins (2010) showed that increases in the percentage of employees with bachelors degrees
and above are highly correlated to increases in the average GDP per person. From the view point, the
general education and higher education in certain, is strength for personal growth, socio-eco progress, and
territory and cultural development. The education and economic performance are likely to be interlinked
and having a more educated workforce enables firms to take advantage of new economic opportunities
that leading to improved performance (David Earle, 2010). In the broader world, globalisation,
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technological advancement and innovation are defining economic development, people are much more
mobile internationally as they seek out career opportunities, and competition for foreign direct investment
remains intense (Hunt, 2011). In the strongly viable inclusive situation, the economic fortunes of each
country are increasingly determined by the quality of its national territory education policy, stretegis and
system. For the upcoming days, the higher education and research establishment will need to be more
positive in commercialization, production & distribution of knowledge, use of knowledge and knowledge
transfer for pursueing the collaboration with others in enterprise and the wider knowledge economy and
society.

1.1.1. OECD’s Education 2030-framework (E2030)

Recent changes in civilization, including speedy technological changes, economic and cultural globalisation,
global inequalities, migration, and new forms of communication and interaction, changing household
structures, and increasing social security issues, have all served as a background for the need of defining
and selecting key competencies within OECD’s Education 2030-framework’. It has three main types of
competencies: 1) knowledge, 2) skills and 3) attitudes & values. The arrangement of the three domains and
the documentation and selection of key constructs in individually domain (e.g. theoretical understanding in
disciplines, life-threatening thinking, self-reflection, respect for others, resilience, empathy) are resulting
from different disciplines including social science , psychology, philosophy, economics, history and culture,
and anthropology and the ensuing inter multi- disciplinary and multi-stakeholder exchanges by a “learning
compass”, including specialists, universities, educators, guardian , managers and students themselves.
Together, these competencies will be part of international proportional curriculum investigation that goals
to stimulate and sustenance countries in making restructuring happen.

Figure 1. 1: The OECD Learning Framework 2030: Work-in-progress

Source: E2030 Position Paper (05.04.2018)

7 Miho Taguma, senior policy analyst at The Early Childhood and Schools Division of Directorate for Education and
Skills, Organisation for Economic Co-operation and Development, OECD.
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Moreover, Education can equip learners with agency and a sense of purpose, and the competencies they
need, to shape their own lives and contribute to the lives of others (OECD, 2018). To sort out how best to
do so, the Organisation for Economic Co-operation and Development (OECD) has launched “The Future of
Education and Skills 2030”project (Andreas Schleicher®, 2018). The aim of the project is to help countries
find answers to two far-reaching questions®:

e What knowledge, skills, attitudes and values will today's students need to thrive and shape their world
(E2030 Position Paper, 05.04.2018)?

e How can instructional systems develop these knowledge, skills, attitudes and values effectively (E2030
Position Paper, 05.04.2018)?

Besides, the goal is to explore the bigger picture and longer-term challenges facing education through the
development of a conceptual Learning Framework for 2030; and make the process of curriculum design
more evidence-based and systematic through an International Curriculum Analysis®.

o Life Long Learning(LLL)

The learning framework of OECD’s 2030, eventually, intentions to serve as a life-long and life-wide learning
framework for 2030. It is at this initial stage developed primarily for the secondary school level after that
the higher education. But the variations and trials that have started the development of the E2030
framework move everybody and are as such appropriate for all parts of the education and social system.
Over time, E2030 would be advanced to contain more parts of the education system. The Forum of ASEM
LLL (2016)serves as a appropriate platform for deliberations on “how lifelong learning aspects can be
incorporated into the E2030 framework in the future and vice versa”.

In the prespectices of knowlodge economy, new innovative technologies, the increase of technological
changes and prespectives of globalization those are all influences the needs to improve the population’s
skills and competences (Laal & Salamati, 2012). The Lifelong learning (LLL) covers the whole range of
learning that includes: formal, informal and non-formal knowledge of education. It also includes the skills,
knowledge, attitudes and behaviours that people acquire in their day-to-day experiences (Dunn, E., 2003).
LLL is the continuous building of skills and knowledge throughout the lifestyle of an individual. It not only
increases the social system inclusion, active social responsibility and personal skill development, but also
competitiveness and employability (Wikipedia, LLL, 2011). The term lifelong, as applied to education or
learning, has been in circulation for more than a quarter of a century (Friesen, N. & Anderson, T., 2004). LLL
declared and comprises that learning consequences from different conceps, settings and contexts that can
be interconnected together.

The Cedefop glossary (Tissot, P., 2004) defines core concepts of various forms of learning as follows:

e Formal learning involves the learning that happens exclusive an organized and structured context
(formal education, in-industrial training), and that is designed as learning. It may lead to formal
recognition (diploma, certificate), (p. 70);

e Non-formal learning contains the learning that can be embedded in planned actions that are not
obviously chosen as learning, but which contain an important learning element such as vocational
skills acquired at the workplace, (p. 112);

8 Director for Education and Skills , the Organisation for Economic Co-operation and Development (OECD)
9 E2030 Position Paper (05.04.2018)
10 Flyer-The-Future-of-Education-and-Skills-Education-2030
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e Informal learning is defined as learning outcome from daily life activities related to family, work or
relaxation. It is often referred to as experiential learning and can, to a degree, be understood as
accidental learning (p. 76).

From these view point, we can say, Lifelong learning can cover everything that deals with education from
early childhood through adulthood like higher education and it should be refered to perpetual learning,
periodic learning, continuing education and grownup education. Longworth and Davies (1996) describe
lifelong learning as, "the development of human potential through a continuously supportive process which
stimulates and empowers individuals to acquire all the knowledge, values, skills, and understanding they
will require throughout their lifetimes and to apply them with confidence, creativity and enjoyment in all
roles, circumstances, and environments" (Longworth & Davies, p. 22).

Nowadays, lifelong learning (LLL) is at the center of universal consideration, since it is part of the 2030
agenda on Sustainable Development Goal 4, which desires to countries for “ensure inclusive and equitable

III

quality education and promote lifelong learning opportunities for all.” This procedure of learning has been
named as a priority at the teritory level. In the Buenos Aires Declaration (2017), emanating from the
Regional Meeting of Education Ministers of Latin America and the Caribbean, the ministers recognized the
importance of the educational targets of SDG 4. It accordingly course of aware constant education that
would be dynamism throughout life style and focused towards as long as both the individual needs and
that of the applicable community, that will not only progress individuals to become responsible to
themselves and their communities, but understand and involve actively at all levels of their societies
(Abukari, 2004). Perhaps, We are in a challenging in global issues where people must have to advance the
capibality and skills to understand, interpret and process different information and knowlodge those are
essential to identify and assessment all forms of learning. Continuing education benefits individuals,

communities and the country's economy, as (Laal & Salamati, 2012):

e |t delivers to the personalization with the information, knowledge, capabilities, values, attitudes
and understanding they'll need in future life as persons, inhabitants and workforces(Laal &
Salamati, 2012).

e |t prepare the more productive, innovative and creative communities, as memberscreate and
discover new knowledge and information for abilities and ideas. In our knowledge-based economy
has changed the contents of society and workplace. But people who hold LLL, who frequently learn
new skills and train for new challenges, can better cope with the demands of workplace
changes(ibid, 2012).

e |t strengthens the economy(ibid,2012). The more skills, attitude, information, knowledge and
ability that individuals develop, the greater the level of capacity in the economy. A stronger
economy means citizens benefit from the chance to earn more, live better and contribute to the
economic system (Canlearn, 2009).

Jarl Bengtsson!! wrote shortly before his death that ‘on the one hand lifelong learning is accepted, in policy
terms, by all OECD countries and many other countries, but on the other hand there is an uneven and slow
pace of implementation of lifelong learning’ (Bengtsson, 2013, p. 1). The EUCEN??, a European membership

11 Jarl Bengtsson, Professor of Education, was for many years Head of the Centre for Educational Research and
Innovation at OECD. He was also President of the PASCAL Observatory

12 EUCEN (European University Continuing Education Network) is an international non-governmental non-profit-making
organization, and is the largest and oldest European network focusing actively on ULLL. EUCEN aims to contribute to
the economic and cultural life of Europe through the promotion and advancement of lifelong learning within higher
education institutions, and to foster universities’ influence on the development of lifelong learning knowledge and policies
throughout Europe.
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organization comprising 191 members (mainly universities) from 36 countries, comes to a similar
conclusion concerning University Lifelong Learning (ULLL) based on its mobilizaging meadiation of
knowledge of plateform, network and project results. Higher education ministers in Europe have
definitively adopted a voluntary discourse inviting higher education and research establishment (HERE),
including universities, to develop lifelong learning in their central actions. Their successive statements on
Prague in 2001, Berlin in 2003, Bergen in 2005, London in 2007 and finally Leuven-Louvain-la-Neuve in 2009
have recognized lifelong learning as one of the ten priorities for 2010-2020*2 (see for instance the Bologna
Process website: http://www.ehea.info/). They anxiety the standing of going beyond initial education,
continuing education and adult education towards a more critical and comprehensive implementation of
LLL within the higher education and research establishment i.e. universities by 2020. That’s why, a number
of universities and research establishedment have established an opportunity for lifelong learners, such as
young and adults for education without a university degree, individuals seeking professional development
for skills development, unemployed adults, migrants etc . They have share and created creative, innovative
collaborative sustainable projects and accumulated a great deal for best practice. However,
notwithstanding the quality and quantity of these initiatives, the results so far seem to be inadequate to
external and internal stakeholders, since they are extremely dependent on the management of each and
every higher education and research establishment. The Higher education and research establishment
involves with territory level, national and international level, such as productions and distribution,
industries, and school districts to assure their employees receive the education they need. i.e. many Higher
education and research establishment work with a multideceplinary school area to provide required
teacher certification classes in the summertime that address the region's particular needs. These classes
can be obtainable in a variety of ways to meet instructor’s plans with a rigorous 2/3 days courses that
length a week and meet a few hours a day or even courses that meet once a week for 1/2 hours over the
summertime. Higher education and research establishment can offer short-term, long term or ongoing
training to corporations depending on their needs i.e. a college may be called upon to come to a business
for a limited hour and train staffs on a promoted effective arrangement on program. Robust training can
occur if a company or industry acquisitions a brand new program with which the employees have no ideas,
or if the company is introducing new practices that must be learned from the very beginning.

Another thing, the Employment-related programs can be called internship programs, work-related courses,
and certificate programs etc. Many community of higher education, universities and research
establishment that offer skill development technical programs for partner institutional with businesses and
industries in their key service areas to place their students and graduates in internship programs with
those entities so that students can be acquired some or more real-life experience working in their preferred
field, which better prepares them for the challenging world of work and the possibility of full-time
employment from their internship employers. So, Nowadays, higher education and research establishment
(HERE) is a wider place for acquire knowledge. It has linked to the society and economy where there are
recognized opportunities for learning for every person wherever they are and however old they should be
(Green, 2002). The increasing pace of innovation and technological change in the knowledge economy and
society, which means we need a flexible and adaptable workforce that is ready to reskill and retrain to keep
pace with the economy's skills needs (Laal & Salamati, 2012). LLL enables people to take an active part in
society (Dunn, E., 2003). Mascle, D. (2007), enumerates five great benefits for LLL that come to mind as the
following:

13 http://www.ehea.info.

14 Dunn, E., (2003). Mascle, D. (2007), enumerates five great benefits for LLL
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e  First is the prospect of a fatter paycheck. Job promotions go to smart people who keep up with the
latest information and technology. It's just good sense to refresh and retrain for the workplace
(Mascle, 2007).

e Second is the enhanced self-esteem when reaching for new horizons, accepting tough challenges
and arriving at a whole new level. New learning is not a picnic but the joys of accomplishment are
real (ibid,2007).

e Third is the freedom given to adult learners (ibid, 2007). Mature classmates segment their ideas,
knowledge and teach each other. Term papers, Assignments and specific course works may
culminate in a group work, project or program rather than a graded exam. Learning facts is at a
least; answers are not absolute. To say the honestly, there are some lessons where accuracy counts
and assessments are required.

e  Fourth is the shift of schooling to a 24/7 model and long-distance or online methods (ibid, 2007).
Exchange the classroom for the computer permits to stay home and study in the bathrobe. Get a
degree without ever moving on university campus. With monetory issues, time and space
constraints detached anyone who really desires to go on learning knowledge can do so. Additional,
some class matriculations are open with start dates at accessibility.

e Number five is making scholarship a habit (ibid, 2007). Earned Education becomes second
landscape; it's who we are as much as what we do (ibid, 2007).

From the prespective views of LLL, The demand for more flexible educational environments increases
according to continuous learning which comes to be seen more and more as a necessity for almost
everyone in our rapidly changing and increasingly global society (Chen, T., 2003). In the 21st century, we all
need to be lifelong learners (Laal & Salamati, 2012). Our world is changing around us in such a frantic pace
that if we do not continue to grow and develop; we will soon be left behind. We need to continually keep
our skills sharp and up to date so that we have an edge in all we do (Eggelmeyer, S. 2010).

o Sustainability in higher education

The concepts of sustainability and sustainable development(SD)!® were presented a few years ago out of
the deliberation between supporters of classical economic theory in the tradition of Adam Smith that on
the one hand and environmentalists on the other. The period 2005 — 2014 has been declared as the United
Nation Decade of Education for Sustainable Development (UNDESD, Johannesburg Summit, 2002).
Nowadays, there are many definitions of sustainability and sustainable development (Pearce & Barbier,
2000); the concept of sustainable development was originally introduced at the first Earth Summit in 1972
in Stockholm. During this meeting of public administration, representatives and nongovernmental
organisations where education was recognized as essential to the effective accomplishment of sustainable
development, and a fact that has been repeated by frequent public administrations and practitioners in
the foremost years. Since then, advancement has been adjustable and generally substandard. However, a
badly needed injection of resolution was administered in 2005, when the UN adopted a Decade of
Education for Sustainable Development (DESD) (UNESCO, 2005). The challenge faced by universities is
reflected in international efforts such as the DESD((Garland, Hadfield, Howarth, & Middleton, 2009) . The

15 The most quoted definition of sustainable development comes from the Brundtland Report which defines it as
“development that meets the needs of the present without compromising the ability of future generations to meet their
own needs” (WCED, 1987).
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international implementation scheme"s overall goal for DESD is?®: “...to integrate the principles, values, and

practices of sustainable development into all aspects of education and learning. This educational effort will
encourage changes in behaviour that will create a more sustainable future in terms of environmental
integrity, economic viability, and a just society for present and future generations (DESD, 2005-2014).” Also
the idea being that, such an input will “encourage changes in behaviour that will create a more sustainable
future in terms of environmental integrity, economic viability, and a just society for present and future
generations(ibid, 2005-2014) .”

Education has a vital role to play in developing the knowledge, skills, attitudes and values that enable
people to contribute and advantage from an inclusive and sustainable future (E2030 Position Paper, 2018).
Learning to form perfect and determined objectives, work with others with different viewpoints, find
unexploited openings and recognize numerous explanations to immense difficulties will be essential in the
upcoming years. The OECD Education 2030 contributes to the UN 2030 Global Goals for Sustainable
Development (SDGs), aiming to ensure the sustainability of people, profit, planet and peace, through
partnership (OECD, 2018). According the paper on Measuring Sustainable Development: Achievements and
Challenges by Enrico Giovannini Y’and Myriam Linster!®, The OECD has a specific programme on sustainable
development since 1998 following a recommendation by the High-Level Advisory Group on the
Environment to the OECD Secretary General and subsequent mandates from OECD Ministers in 1998 and
2001. Ministers recognised sustainable development as an overarching goal of OECD governments and the
Organisation and emphasised OECD countries' special responsibility for leadership on sustainable
development worldwide; and the work has been designed to help Member countries address fundamental
sustainable development issues by making the concept of sustainable development operational for public
policies and moving beyond a sectoral approach to a more integrated approach(Giovannini & Linster, 2007).
It also includes the advancement of suitable tools to display evolution to sustainable development.
Between 1998 and 2001, OECD work concentrated on better understanding the significance of sustainable
development for public policies and on examining the main policy challenges of relevance to sustainable
development that OECD countries face as a group (OECD, 2001a). It additional reviewed the challenges for
the measurement of progress and made proposals on how to identify and develop appropriate indicators
and measurement frameworks (OECD, 2001b). Between 2001 and 2004, the links between the three pillars
of sustainable development were further examined with emphasis on policy reform and implementation
and on the analytical and scientific understanding in the area of sustainable development (Giovannini &
Linster, 2007). It was complemented with further exchange of experience on measurement frameworks
(OECD, 2004a), and on key indicators for measuring national progress (OECD, 2004d).

In 2005 and 2006, the OECD has provided a forum for substantive policy dialogue on sustainable
development and related cross-cutting issues, among which sustainable resource use, including the
development of related measurement tools including material flow accounting, and decoupling and
resource productivity indicators (OECD 2004b).

The OECD Programme on Institutional Management in Higher Education (IMHE), in collaboration with the
Directorate for Public Governance and Territorial Development, conducted in 2004-2007 a comparative

16 United Nations Decade of Education for Sustainable Development (2005-2014): International Implementation Scheme;
UNESCO: Paris, France, 2005.

17 Chief Statistician, (enrico.giovannini@oecd.org), Organisation for Economic Co-operation and Development, Paris

18 Environment Directorate (myriam.linster@oecd.org), Organisation for Economic Co-operation and Development, Paris
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study of how issues relating to higher education institutions and their regional engagement were addressed
in the OECD area (OECD, 2007b). In 2013, the OECD Higher Education Programme (IMHE) launched the first
annual State of Higher Education publication (SOHE).

The underlying rationale of the OECD study was based on recognition that regional engagement must be
integrated with teaching and research functions if higher education’s contribution to learning outcomes,
and to knowledge exploitation by business and to civil society is to be maximized (OECD, 2007b). Besides,
higher education and research establishment can play a key role in sustainable development of their
regions through their research, education and services. It has extended involvements to the key strategic
policy issues regarding higher education and redearch establisment. Work on education at the OECD seeks
to develop and review policies of strategic development of sustainability to increase the competence and
effectiveness of higher education requirements and the evenhandedness with which their welfares are
collective. It emphases on how to evaluate and progress strategic outcomes of sustainable education at
HERE, to endorse excellence teaching and to build social consistency over higher education. If we are in
challenges of education in this century, we have to must deepen sustainability alertness across the world.
The most effective way for promoting sustainable development is by developing the capacity of all
stakeholders through education (Abdallah, 2008.). Under these requirements, universities, HERE and
colleges seem to be in a exclusive situation to take a control role on sustainable development. This
sustainability quest challenges universities around the world to rethink their missions and to re-structure
their courses, research programs, and life on campus®®. As leaders and contolers , they can predict and
strategize towards a global issues and successful resolution; as centers for learning, they can educate and
empower students to address issues related to climate change, energy efficiency, as well as sustainability in
its broader definition (ibid 2008).

Concrete lessons from the OECD study on “Supporting the Contribution of Higher Education Institutions to
Regional Development” this paper looks into sustainable development of and by universities and other

higher education institutions. It highlights what the “Triple Bottom Line”%

approach means in higher
education that is to help instructors and institutions identify and implement sustainable practices that work
within their educational socio-cultural micro/macro environment(s). Based on the underlying rationale that
sustainable development of higher education institutions can be mobilised best in the context of regions, it
highlights the experiences of individual universities in the OECD countries (Puukka?!, 2008). Finally, it
allurements light on the constrictions in contradiction of this action and recommends how to move

forward.

The sustainable strategies of Higher education institutions to contribute the sustainable environmental
development in their regions in many ways, for example by??:

e Generating human capital in the region through their learning and further education programmes
in areas of sustainable development (PUUKKA et all, 2008).
e Acting as a source of expertise through research, consultancy and demonstration.

19 Nizar Abdallah, Presidio School of Management, San Francisco, CA, USA- The Case For Advancing Sustainable
Development In Higher Education: An Economic Perspective

20 See the figure of Triple bottom line of sustainability in a higher education institution (PUUKKA, 2005)
21 Jaana Puukka- Analyst Organisation for Economic Co-operation and Development (OECD)France

22 PUUKKA, Jaana, (2008), “Mobilising higher education for sustainable development — lessons learnt from the OECD
study”. Proceedings of the 4th International Barcelona Conference on Higher Education, Vol. 7. Higher education for
sustainable development. GUNI Available at http://www.guni-rmies.net.

22



http://www.guni-rmies.net/

e Playing a brokerage role in bringing together diverse regional actors and elements of capacity to
the sustainability process (ibid, 2008).

e Demonstrating good practice through on-campus management and development activities,
strategic planning, building design, waste minimization and water and energy efficiency practice,
responsible purchasing programmes and pursuing good citizen type initiatives like a “green
campus”(ibid, 2008).

e Offering recognition and reward incentives for staff to be involved in sustainable development
leadership groups in the regional community (ibid, 2008).

UNESCO (2004) identifies two unique opportunities for HEIs to engage in sustainable development. First,
“Universities form a link between knowledge generation and transfer of knowledge to society for their
entry into the labour market(UNESCO, 2004). Such preparation includes education of teachers, who play
the most important role in providing education at both primary and secondary levels (ibid, 2004). Second,
they actively contribute to the societal development through outreach and service to society (ibid, 2004).”
Cortese (2003) seconds this notion, stating “Higher education institutions bear a profound, moral
responsibility to increase the awareness, knowledge, skills, and values needed to create a just and
sustainable future. Higher education often plays a critical but often overlooked role in making this vision a
reality (Cortese, 2003). It trainup most of the professionals and expert who develop, manage, control, teach,
work in, and inspiration society“s HERE.” Thus, HERE have a critical and tangible role in emerging the values,
potentials and awareness not only desirable to perpetuate the sustainable development (SD) philosophy,
but to advance upon its distribution. In Crospendent to this responsibility there have been numerous
attempts at fortifying commitment from institutional management. Probably best known is the Talloires
Declaration, an international agreement signed by over 350 university presidents in over 40 countries to
take actions to implement sustainable practices into their respective institutions, reverse environmental
damage, reorient research activities and enhance outreach in colleges and universities (ULSF, 1990). In
addition, the American College & University Presidents Climate Commitment asks individual presidents to
take steps toward institutional plans to reduce carbon emissions and adopt energy efficiency policies, as
well as report their progress (ACUPCC, 2007). Other programmes include the International Sustainable
Campus Network and the Global Higher Education Sustainability Partnership (GHESP), which provide
forums for institutions to exchange good practices and improve current practices (ISCN, 2007; GHESP,
2004). The Baltic 21 has also highlighted the role of education as a means to achieve broader objectives on
sustainable development (Baltic 21, 2004). While these are positive steps to creating green campuses,
sustainable campus, teaching program, curriculums and communities, what is inattentive is a systematic
attitude to embedding sustainability. The OECD member countries agreement on developing a green and
sustanable growth strategy, yet the discoveries are relevant to it. The green and sustanable growth strategy
recognizes the need to regulate student teaching, training and skills to meet challenging world and
changing labour demands and policies, as well as the need to re-orient teaching, research and development
for new technologies and innovations.

o Value Creation Strategies in higher education : Globalization

It is inevitable that higher education and reaerach establishment’s education systems and policies, are
being transformed to globalization by the value creation strategies i.e. Cross-border higher education. The
term ‘globalisation’ as used here is considered to be unbiased as far as possible and free of ideological gear
or particularly state links. By ‘globalisation’ is meant ‘the widening, deepening and speeding up of world
wide interconnectedness’ (Held et al. 1999, p. 2). Globalisation is a geo-spatial process of growing inter-
dependence and convergence, in which worldwide or pan-regional (for example European) spheres of
action are enhanced. Globalisation can take many different forms, and embody various projects (Davies &
Nyland 2004, p. 9). In the era of globalization and knowledge economy, the education, innovation,
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sustainability, economic and cultural changes are combined to growth the competitive advantage of
regions that generate the best circumstances for progress and development. On the other hand, it rests on
the first world-wide systems of communications, information, knowledge and culture, tending towards a
single world community as Marshall McLuhan (1964) predicted?; It is the processes of communications
and information, where the economic and cultural aspects are drawn together, that above all constitute
what is new about globalisation; and inclusion/exclusion in relation to ICT networks and knowledge have
become key dividing line in shaping relations of power and inequality (Castells, 2000; Giddens, 2001).

Higher education and research establishment are foundational to the sophisticated use of innovative
technologies and to culturally multifaceted communities, and like ICTs are formative of the emerging global
environment?* . ‘Although many universities and research establishment still seem to perceive themselves
rather as objects of processes of globalisation, they are at the same time also key agents’ (Enders & de
Weert 2004c, p. 27). Research universities are intensively linked within and between the major ‘global cities’
that together constitute the nodes of a globally networked world (McCarney 2005). Castells (2001, p. 225)
remarks that ‘the Internet is in fact the technological medium that allows metropolitan concentration and
global networking to proceed simultaneously. There is a strong positive correlation between the higher
education enrolment ratio of a nation or a region, and its global competitive performance (Bloom 2005, pp.
23-24). The Internet facilitates world wide databases and collaboration between academic faculty,
stimulating more face-to-face and electronic meetings. Cross-border e-learning, combining ICTs and
teaching, has not displaced existing educational institutions as some expected but continues to grow, with
open potential for new kinds of pedagogy and access (OECD; 2005b).

Today’s education system should prepare students for their future and provide them with the necessary
competencies to engage in a world that is increasingly becoming more complex, uncertain, volatile and
ambiguous (Taguma, 2016). There is an increasingly important basic skill in ever-changing technological
universe: ability to learn and adapt to the needed new skills and training (OECD, 2007). The OECD indicated
to the globalization for the purpose of trains the highly skilled workers and contributes to the research base
and capacity for innovation that determine competitiveness in the knowledge-based global economy and
society. It benefits international collaboration and cross-cultural exchange. Cross-border flows of ideas,
students, faculty and financing, coupled with developments in information and communication technology,
are changing the environment where higher education institutions function (OECD, 2009). Establishing a
multidimensional learning framework with a common language could also enable countries, both
individually and collectively, to explore recognising student outcomes that are not yet measured but are
critical in navigating in time and social space and shaping their own future®. An Organization for Economic
Co-operation and Development (OECD) survey notes that “English is the premier language of business and
professions and the only global language of science, research and academic publication” (OECD, 2008; p.20).
It is said that English has become the ‘Latin of the 21 century; its knowledge empowers one in the
globalized world and a lack of Knowledge of it “seriously disenfranchises” (Mathews, 2013). All the
desirable changes to shift universities and research establishment and to bring into line with the
requirements of the global market suggest the globalization of higher education. Universities and research
establisment are evaluating and revising their curricula, instruction methods, and language of instructions

23 Guy Neave's description of globalisation as “quickening exchange” is suggestive of both its economic and cultural
aspects (Neave, 2002, p. 332)

24 Marginson, S. and M. van der Wende (2007), “Globalisation and Higher Education”, OECD Education Working Papers,
No. 8, OECD Publishing, Paris. http://dx.doi.org/10.1787/173831738240

25 jbid
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to reflect globalized higher education and promote cross-borderEducation; as a prespective of
Globalization, the higher Education to 2030 addresses some issues both from a quantitative and a
qualitative standpoint. Increased global competition in higher education, simultaneous to cross-border
collaboration is illustrated not only on a global scale, but also at a regional level through developments in
Europe (OECD, 2009). The European model (Paris model) served as a common global academic model
attracting international students, following Latin as the common language of academic discourse (Altbach,
1998). The OECD has identified many of the benefits that accrue to higher education and research
establishment from increased of globalization, including the attraction of new talent, broadening of staff
experience, facilitation of research cooperation, and the diversification of funding streams (OECD, 2008).

The reviewed trends point towards the possible following key developments in the future?®:

e Cross-border higher education, implying mobility of students, faculty and institutions, will
grow(OECD,2009):

Cross-border education has become the means to globalize higher education(ibid, 2009). CBHE implies the
mobility of students, faculty, institutions, and programs crossing national boundaries; it has become a
market-driven activity and has become a tradable commodity under GATS through multiple providers and
attracting thousands of students who are willing to buy these services at an international price(ibid, 2009)..
Higher education has become a major global industry (Varghese, 2014). It recognizes that the “international
knowledge order” has become a powerful determinant in the globalized competition for talented students,
resources, and reputation (Weiler, 2001). The reasons that promote and hasten the process of globalization
of higher education are:?” i) the need to deepen and widen the knowledge base of the economy(Varghese,
2014); ii) well-educated persons should be exposed to ideas, not confined to any national boundary(ibid,
2014); iii) increasing student demand for foreign degrees; iv) financial attraction of many universities to
enroll foreign students(ibid,2014); v) prestige that is sought by institutions to show that they play a global
role(ibid,2014); vi) better communication and cheaper travel costs make people reach different places
easily (Wildavsky, 2010). Increasing demand for the higher educated for the global market and an
insatiated demand for higher-education degrees to enter the global market both put pressure on the cross-
border institutions to offer courses and student places (Varghese, 2014). Further, it has become an
attractive area of investment at times producing more profit than in other sectors.

Trade in education under the GATS framework takes place in four modes (Knight, 2002). They are:

o Cross-border supply of the service where consumers remain within the country (ibid,2014). E-
learning-based distance teaching programs are decent examples of this type of cross-border
education. Innovative Technological development has given opportunity for creating online
universities and massive open online courses (MOOQOCs).

o Consumption abroad where the consumers (students) cross the border includes full-time study for
a degree—part of the study at home, and the remaining part in a foreign country—and exchange
and joint degree programs(ibid,2014).

o the commercial presence of the provider in another country in the form of branch campuses or
twinning and franchising arrangements between universities from the developed and developing
world, but also among universities of the developed world as a whole(ibid,2014).

26 OECD (2009) Higher Education to 2030, Volume 2: Globalisation

27 Varghese, N. V. (2014). Globalization and higher education: Changing trends in cross border education, 15.
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o The presence of persons in another country to provide the service. The most visible form of this
mode is the mobility of professors from one country to another as an employee of a foreign
university, as part of an academic partnership, or to teach in a branch campus (ibid,2014).

Today globalization of higher education is represented through any one of these modes corresponding to
the specific division of responsibilities in each country, the UNESCO and OECD Guidelines on “Quality
Provision in CrossBorder Higher Education” recommend actions to six stakeholders®: governments; higher
education institutions/providers including academic staff; student bodies; quality assurance and
accreditation bodies; academic recognition bodies?’; and professional bodies®®. The purposes of the
Guidelines are to protect students and other stakeholders from low-quality provision and disreputable
providers (that is, degree and accreditation mills) as well as to encourage the development of quality cross-
border higher education that meets human, social, economic and cultural needs®! . The most common form
of cross-border education is over student mobility, teaching and research staff and institutional mobility.

Since the 1980s, cross-border higher education concluded the mobility of students, academic staff,
Programmes/institutions and professionals has grownup remarkable. In corresponding, new delivery
modes and cross-border providers have appeared, such as campuses abroad, electronic delivery of higher
education and for-profit providers (OECD, 2004a, 2009, 2010a). These new forms of cross-border higher
education offer increased opportunities for improving the skills and competencies of individual students,
the quality of national higher education systems, and also an engine for innovation and capacity
development, provided they aim at benefiting the human, social, economic and cultural development of
the receiving country (OECD/World Bank, 2007; OECD, 2010b). particularly, The market for cross-border
students is increasing quickly over the past era. According to UNESCO statistics (UIS, 2012), between 2000
and 2010 the number of students crossing borders have almost doubled from 1.9 million to 3.6 million.
According the article of university world news on “Global postgraduate student mobility trends to 2024” by
Karen MacGregor(10 October 2014, Issue No:338), India will have the highest number of tertiary
enrolments in 2024, at 48 million, followed by China (37 million), the United States (22 million) and
Indonesia (11 million). India and China will fuel growth in outbound postgraduates: “In aggregate, total
outbound postgraduates are forecast to rise by 335,000 to 2024 within the 23 origin markets, with India
and China accounting for 36% and 33% of the total growth respectively.”

e Academic research will become increasingly international and will continue to be affected by both
collaborative and competitive forces(OECD,2009):

Cross-border collaboration in academic education and research has developed along with the development
of knowledge, innovation, information and communication technologies. For the UNESCO Science Report,
several factors explain this movement towards greater international scientific collaboration. On the one
hand, there has been phenomenal growth in scientific publications (+23%) since 2008, which is itself a
reflection of the 21% growth in the global pool of researchers between 2007 and 2013, who now number
7.8 million (UNESCO, 2017). On the other hand, ‘the competition to publish in a limited number of high-
impact journals has increased dramatically’, observes the report, ‘as has the competition among scientists

28 In the Guidelines, the distinctions among these stakeholders are made based on the functions and it is recognized
that the different functions do not necessarily belong to separate bodies.

29 Academic recognition bodies include qualification recognition bodies, credential evaluation bodies, and
advisory/information centres.

30 UNESCO and the Organisation for Economic Cooperation and Development (OECD): Guidelines on “Quality Provision
in CrossBorder Higher Education”

31 Stéphan, V-L & Sebastian, P(2012). Guidelines for quality provision in cross-border higher education: where do we
stand?
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to secure jobs in the most reputed research institutions and universities (ibid, 2017). Moreover, these
institutions are themselves increasingly competing with one another to attract the world’s best talent’32.
‘The Internet has brought with it “open science”, observes the report, ‘paving the way to online
international research collaboration, as well as open access to publications and underlying data’3. At the
same time, Internet has enabled a global move in the direction of ‘open education” with the widespread
development and availability of online university courses (MOOCS) provided by new global university

consortia’*.

Besides International funding for university research has also increased, even if it still denotes a small
portion of research funding. However, international rankings based profoundly on research norms are likely
to added increase global opposition, particularly for research capacity, as numerous countries are
attempting to build so-called world-class universities and research establishment. This advances the major
issue of where academic teaching and research takes place. Future scenarios do not aim to predict the
future, or to picture what a desirable future would be like, but merely aim to provide stakeholders with
tools for thinking strategically about the uncertain future before them, which will be partly shaped by their
actions and partly by factors beyond their control (Vincent-Lancrin ,2004)

e Higher education systems in Asia and Europe will gradually increase their global influence, although
North America will continue to hold a clear advantage especially with regard to research(OECD,
2009):

Over the past two decades, even if from lower starting points, the growth in scientific output has been
faster in Asia and Europe than in North America(OECD, 2009). China and India, the two largest academic
systems in the world, will have an increasingly important role to play in the future, even though they are
unlikely to rival OECD systems in terms of quality in the medium term (ibid, 2009).The European higher
education system, the Bologna Process has originated action a certain degree of harmonisation and
convergence of higher education systems and structures that at to realise the objectives of transparency,
mobility, flexibility, comparability, compatibility and increasing global competitiveness through regional co-
operation, providing a stimulating example for other counties.

In 2000, nearly 90% of students from North America and Europe cross the border to study in another
country of the same region; 80% of students from Latin America travel to North America and Western
Europe for their studies (Varghese, 2014). These percentages have declined to 86.4% and 75%, respectively

(Table 1.1). East Asia and the Pacific has become a more attractive place for student mobility in 2010 than
in 2000(ibid, 2014).

32 International scientific collaboration has become a must, says report | United Nations Educational, Scientific and
Cultural Organization. (2017). http://www.unesco.org/new/en/natural-sciences/science-technology/single-view-sc-
policy/news/international_scientific_collaboration_has_become_a_must_sa/

33UNESCO(2017) .International scientific collaboration has become a must, says report.
http://www.unesco.org/new/en/natural-sciences/science-technology/single-view-sc-
policy/news/international_scientific_collaboration_has_become_a_must_sa/

34 ibid
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Source: UIS 2012(Note: figures in parentheses are percentages)

Table 1. 1: Student mobility between regions in 2010

First Destination —

Sending region N';;:}lﬁm;m North America and Soean gis}tmahnn
Western Europe
Arab States 2493 162.0 (65.0) Arab states (18.0)
Central and Eastern 387.2 235.4(60.8) Central and Eastern
Europe Europe (34.5)
Central Asia 120.8 72.5 (60.0) (Central ~ Central Asia (17.6)
and Eastern
Europe)
East Asia and 1008.7 520.5 (51.6) 44.2 (East Asia and
Pacific Pacific)
Latin America and 196.9 1478 (75.1) 20.8 (Latin
the Caribbean America and the
Caribbean)
North America and 542.7 468.9 (86.4) 6.1 (East Asia and
Western Europe Pacific)
South and West 3434 2442 (71.1) 19.6 (East Asia and
Asia Pacific
Sub Saharan Africa 267.0 155.4(58.2) 24.4 (Sub Saharan
Africa )
World total 35728 2001.5(57.7) 21.1 (East Asia and
Pacific)
Unspecified 466.8
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e Private higher education provision and financing will increase worldwide, especially outside the
OECD area(OECD, 2009):

On average, the growth of private higher education and, especially research funding, has been faster than
that of public funding in the OECD area, although in the majority of OECD countries higher education is still
largely funded by the public purse(ibid, 2009). With the exception of Japan and Korea, the persistent
reliance on the State is even more marked in higher education provision; private higher education provision
and funding have seen significant increases over the past decades(ibid, 2009). This progress is expected to
remain, particularly in developing countries where swift demographic development will remain to
enhancement HE demands. Since the private sector caters to an increasing number of students in only a
small number of OECD countries, namely in eastern Europe, Portugal and Mexico (ibid, 2009). International,
mutually private higher education facility and financing have seen noteworthy growths over the past years.

e  Growth of market-like mechanisms will be more marked in higher education governance through the
use of performance-based and competitive allocation of funds(OECD, 2009):

The increase of competitive research funding in many OECD countries, together with an emerging range of
merit-based grants and loans worldwide, reflects the global quest for accountability, efficiency and
effectiveness(OECD,2009). Funds have been shifted from institutional core funding to project funding
(Lepori et al., 2007), often on a competitive basis, reward success in raising third-party funds in
performance-based funding schemes (OECD, 2010). At the same time, because research requires a degree
of stable funding, national systems strive for a balance between competition and stability (OECD, 2012, p.
177f.). However, while demand-side financing has growth prospects, especially in higher education systems
that already combine a mixture of public and private elements, traditional supply-side models of allocating
government funding are still largely predominant in most OECD countries (OECD, 2010). Taking into
account specific economic, social and cultural contexts, an essential challenge for higher education systems
is to combine the encouragement of efficiency and excellence with the promotion of equity and
access(ibid,2009).

e Focus on quality assurance will strengthen in response to the growing importance of private and
cross-border higher education, institutional rankings and the quest for accountability(OECD, 2009):

The overall emphasis on quality assurance has started to move towards assessing educational and labour
market outcomes instead of inputs, but there are still notable differences between audit and evaluation
approaches across regions(OECD,2009). At the same time, one can observe the emergence of cross-border
accreditation and a general strengthening of co-operation across borders: several regional networks of
quality assurance agencies have been established and there is an increasing interest in establishing
common regional criteria and methodologies, particularly in Europe(ibid,2009). The arrival of a mutual
quality assurance context on an international steadiness does not, nevertheless, appear probable in the
upcoming days. The OECD Learning Framework 2030 therefore encapsulates a complex concept: the
mobilisation of knowledge, skills, attitudes and values through a process of reflection, anticipation and
action, in order to develop the inter-related competencies needed to engage with the world ¥. To ensure
that the new learning framework is actionable, the OECD Education 2030 stakeholders have worked
together to translate the transformative competencies and other key concepts into a set of specific
constructs (e.g. creativity, critical thinking, responsibility, resilience, collaboration) so that teachers and
school leaders can better incorporate them into curricula (OECD, 2018).

35 E2030 Position Paper (05.04.2018)
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1.2.  Innovation issues

Innovation continues to cluster around regions with vibrant communities, skilled people and universities
(Florida, 2005; ASHEIM & Gertler, 2005; Boucher et al., 2003; Lord Sainsbury, 2007). Within this context,
the role of higher education and research establishment (HERE) is of growing standing possition. The
traditional assumption that innovation results from meeting demands, nowadays is replaced by the idea
that sometimes innovation generates demands never imagined before (Mota & Oliveira, 2014). Recall to
the education theories about how education influences economic growth that | have discussed education in
terms of its involvement of skills and abilities to the workforce. That that were the human capital theoris.
Though, those theories suggested that more there is more to it than that, and that innovation and
knowledge transfer play important roles in this areana.

Innovation has a substantial view in economic point because it would be provided a step change in
economic output. Its effect on efficiency is to decrease the amount of exertion to produce the equal
volume of outputs; more significantly, growth the capacity of outputs being formed for the similar amount
of effort. Besides, it can also provide output in shifts toward higher value-added products for the same or
parallel amount of investment.

Figure 1. 2: Sources of information for firms with innovation activity

Existing staff

Customers

New staff

Suppliers

Professional consultants, banks or accountants
Competitors in the same industry

Books, journals, patent disclosures or Internet
Conferences and trade show s

Other businesses w ithin the business group
Industry or employer organisations
Businesses from other industries
Government agencies

Universities or polytechnics

CRIs and other research institutes

0 10 20 30 40 50 60 70 80 90

Percent of businesses w ith innovation activity

W 2005 W 2007 ™ 2009

Source: Statistics New Zealand (2010a)

30



Figure 1. 3: Factors hampering innovation in business to a high degree
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Table 1. 2 Innovation and Not Innovation Activities
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Source: OECD (1981).
Table 1. 3 Type of Variables, Titles and Sources for the Measurement of Scientific and Technological

Activities
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Type of Main Titles and Sources

Research and Frascati Manual: “Standard Practice of Research and

Development (R&D) Experimental Development” and also Frascati Manual
Supplement: “Research and Development Statistics and Output

Technology Balance ofiQECD: “Manual for the Measurement and

Payments Interpretation of Technology Balance of Payments

Innovation Oslo Manual: OECD Proposed Guidelines for
Collecting and Interpreting Technological Innovation

Patents OECD-Patent Manual: “Using Patent Data as Science

Scientific and OECD-Canberrra Manual: “The Measurement of

High Technology IOECD: “Revision of High Technology Sector and

Bibliometrics IOECD: “Bibliometric Indicators and Analysis of
Research Systems, Methods and Examples” (Working

Globalisation OECD: “Manual of Economic Globalisation

Education Statistics OECD: “OECD Manual for Comparative Education

Education IOECD: “Classifying Educational Programmes: Manual

Training Statistics OECD: “Manual for Better Training Statistics:

Source: OECD/Eurostat (1997)

1.2.1. Innovation Theory, Models and application:

The main tendency of Innovation is become a central point to sustain a better performance (Dittrich &
Duysters, 2007), create competitive advantage (Barney, 1991, Day, 1994), value creation (Deeds, DeCarolis,
& Coombs, 2000) and economic development (Schumpeter, 1934), and most importantly to attain
economic and social success in today's globalized business world (Castafio et al., 2016, Senge et al., 2006).
That’s why, Now a days innovation has become one of the central mechanism for strategic change, growth
(Dittrich & Duysters, 2007), better performance (Barney, 1991, Day, 1994), competitive advantage (Drucker,
1985), economic development (Schumpeter, 1934), and for creating value (Deeds et al., 2000) in order to
attain economic and social success in today's globalized business world (Castafio et al., 2016, Senge et al.,
2006).

George M. Korres®® and Stylianos Drakopoulos*’have pointed out that there is a huge literature suggesting

36 Corresponding Address: Associate Professor Dr. Geor ge M. Korres, University of Aegean, Department of Geography,
University Hill, Mitilene
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and demonstrating that research and scientific indicators make an important contribution to the
growth at the firm, industry and national levels. Most of these studies have investigated the relation
between productivity, employment, growth and R&D (Korres & Drakopoulos, 2009).

The Input-Output framework>®

The structural decomposition analysis can be defined as a method of characterizing major shifts within an
economy by means of comparative static changes (Korres & Drakopoulos, 2009). The elementary approach
was introduced by Leontief (1953) for the assembly of the US economy and has been lengthy in numerous
ways. Joseph Schumpeter, the pioneer in recognizing innovation as essential to economic development,
argues that innovation covers five areas: product innovation, process innovation, marketing innovation,
input innovation, and organizational innovation (Schumpeter, 1934).

Carter (1960) has combined some dynamic fundamentals with a proper deliberation of the part of
investment in embodied technical change. The outputs of innovation depend on time, money, and how
companies perform their daily tasks (Cooper, 1998, Mazzarol and Reboud, 2011). Chenery, Syrquin and
others (1963) added elements of trade into this framework. Growth decomposition analysis uses input-
output techniques because they capture the flows of goods and services between different industries.
Input-output methods exploit the inter-linkages effects and also search for the components of
growth(Korres & Drakopoulos, 2009).

Besides, input-output methods permit us to estimate the influence of technical variation to output
development. The main dispute of the technique of inter-industry investigation is to display openly interlinks
of progress rates in different segments of the economy. Frequently, two different compositional indicators
are used to analyze the extent of structural change, the annual growth rate of real output in each industry
and the share of national real output accounted for each industry (ibid, 2009)

37 Dr. Sty lianos Drakopoulos, Assistant Professor , Technological Educational Institute (TEI) Kalamatas, School of
Economics and Business Administration, Department of Financial Economics

38 Korres, G. M., & Drakopoulos, S. (2009). Economics of Innovation: A Review in Theory and Models. Economics of
Innovation, 14.
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Figure 1. 4 Knowledge and Technology outputs as well as creative outputs.
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Technological change acting an important role in the enlargement and decline of sectors(Korres et all, 2009).
Technological change and innovation activities contribute essentially to the regional dimension and
productivity growth3®. The technological infrastructure and innovation capabilities affect not only the
regional growth, but also the whole periphery and economy as well (Korres et all, 2009). In the last decades,
OECD /introduced some measures and indexes, concerning the Research and Development Expenditures,
patents etc., that measuring the innovation activities (ibid, 2009) . Technology intensity and real growth
rates of output can be used to classify individual industries into different performance groups. These groups
can then be used to describe the patterns of structural change and to make comparisons among various
countries (ibid, 2009). The impact of technical change is investigated with the intention of realization how
much the use of primary inputs has changed, because of changes in the endogenous factors of the
model(ibid,2009). Furthermore, the effects of technical change on industrial output are analyzed, in order
to reveal how much output in each industry has changed because input-output coefficients have altered.

Catching Up and the Production Models*

The Higher levels of innovation actions tend to have a higher level of value added per worker (or a higher
GDP per head) and a higher level of innovation activities than others (Korres & Drakopoulos, 2009).
Following the technological-gap arguments, it would be expected that the more technologically advanced
countries would be the most economically advanced (in terms of a high level of innovation activities and
in terms of GDP per capita). The level of technology in a country cannot be measured directly. A

39 Modeling the Technological Change and Innovation Activities for Estimation of Productivity Growth | George
Tsobanoglou

4% ibid
41 Korres, G. M., & Drakopoulos, S. (2009). Economics of Innovation: A Review in Theory and Models. Economics of
Innovation, 14.
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proxy measure can be used to give an overall picture of the set of techniques invented or diffused
by the country of the international economic environment. For the productivity measure, we can use the
real GDP per capita as an approximate measure. The most representative measures for technological
inputs and outputs are the indicators of patent activities and the research expenditures. Difference in
economic growth of various countries gave rise to the emergence of the ‘new innovation paradigm’
(Lundvall and Borras, 1997; Mytelka and Smith, 2002) that has widened and strengthen the notion of
innovation as a complex social phenomenon (OECD, 1992). The ‘social capability for growth’ that
determines the nation’s ability for institutional change, especially towards those type of institution which
facilitate a high rate of technical change, e.g., innovation system (Freeman, 2002) appears to be deceive for
accelerating economic growth rates. If we consider the emphasis is on structural changes in economy and
macroeconomic development with the development of ICT, we will see following key feature®?:

e High value added in goods and services require knowledge and education(Soukup, 2013): Alan
Greenspan (former chairman of Fed — Federal Reserve System of the USA) said in 1996 that physical
volume (weight) of the US product at the end of 20" century was the same as the one of the end
of the 19™" century(ibid, 2013). However, the real US product of the end of the 20*" century was
hundred times bigger than the one of the end of the 19" century (ibid, 2013). That’s why, the main
reason we can say —“the structure of US product has changed”. The proportion of services and
intangible assets has up and the ratio of heavy and bulky goods has down.

e Informational technologies grant enterprises a tool for quick and efficient changes (Soukup, 2013):
Innovativeness can change orginazation structure. They can create the connections with their
providers and consumers in more effective method and their more products can rapidly arrive the
compition market.

e ICT has significantly reduced impact of geographical distance between different places (Soukup,
2013)

e Mediators do not play as important role as they used to and can be even excluded (Soukup, 2013):

Besides, if innovation is important for HERE to assembly the sustainable development challenges, formerly
partnership is important to innovation. Over the historical decade of public-private sector partnerships,
they have become an inspired and sophisticated instrument for talking importance challenges and for
leveraging skills and properties of the private sector and civil society to the goals of SD. Sustainable
Development Goal (SDG) 9 specifically calls for countries to upgrade technological capabilities and support
technology development by encouraging innovation, increasing research and development and supporting a
policy environment conducive to industrial diversification and increased value addition to
commodities(UNECE,2016). Besides, Sustainable Development Goal 17 highlights the importance of multi-
stakeholder partnerships in support of all the Goals. On this front, the UNECE’s guiding principles for good
governance in Public-Private Partnerships (PPP) can accelerate access to the means of implementation for
achieving the Goals(ibid,2016). The Asia-Pacific Economic Cooperation and Policy Partnership on Science,
Technology and Innovation (PPSTI) care the progress of STl collaboration and active innovation policy in
APEC economies. Dialogue between members addresses issues of innovation policy development and aims
to strengthen cooperation between governments, businesses and academia.*®

42 Soukup, J. (2013). Knowledge Economy and Innovation Indices: Their Concordance And Diversity. 9.

“http://www.apec.org/Groups/SOM-Steering-Committee-on-Economic-and-Technical- Cooperation/Working-
Groups/Policy-Partnership-on-Science-Technology-and-Innovation.aspx
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1.3.  Sustainable issues

Sustainability involves some concern for intergenerational equity or fairness in the long-term decision
making of a whole society, some recognition of the role of finite environmental resources in long-term
decision making, and some recognizable( if perhaps unconventional), use of economic concepts such as
instantaneous utility, cost, or intertemporal welfare (Pezzey & Toman, 2002.). However, the concern for
intergenerational equity may not involve explicit use of the word “sustainability” in any form; many other
formulations are possible (ibid, 2002). It also may be quite indirect, as with a strand of the literature focused
on the ecological or physical feasibility of continued economic expansion with finite resources* . Concern
about sustainability is almost as old and enduring as the dismal science itself, even though the word itself
has come into fashion only in the past decade or so(Pezzey & Toman, 2002.). In 1952, the President’s
Materials Policy Commission (1952) was concerned about the sustainability of the American economy’s
postwar growth, given its prodigious wartime increase in the consumption of nonrenewable minerals from
apparently finite supplies (ibid, 2002). Lastly, Economists interested in sustainability issues returned to the
scene in the late 1980s with the publication of Our Common Future by the World Commission on
Environment and Development (WCED 1987). This publication facilitated to launch a new agenda for both
expansion and environmental economics.

Now the economic aspect of sustainable development can be seen as part of HERE’s teaching and campus
level, even everyday school life. The highest possible of HERE's lies in the saving of energy consumption and
other expected resources as well as educating people to become aware and thoughtful customers. Besides,
Economic and ecological sustainability are often seen as conflicting targets, but in the HERE context they
may well support each other. For example, decrease of material, water or energy consumption is
ecologically and economically sustainable action at the same time. Other means of endorsing economic
sustainability such as allocation, allowing and re-use of items, and favouring of tough, recyclable, domestic
products. In procurements, the school should try to pay attention to the whole lifecycle of products.
Environmental labels provide information on low environmental impacts of a product (SUSDE, 2003).

Holistic view of sustainable development

Ecological, economic and social contents of sustainable development are not totally new things in
educational world®. In education, there is a significant requirement for implementing a holistic view. In our
complex and continuously changing world, all things are more and more mixed together yet they still
appear us as fragmented pictures®. Ecological and environmental problems are worldwide and they are
interconnected with social and economic issues. The challenge of sustainable development is to bring out
the ways in which individual behaviour and local actions can have global influence on environmental and
societal issues.*’

44 The survey in Toman and others (1995).

45 Sustainable Development - an educational package for the schools, http://www.kolumbus.fi/~ftp-
osb/projektit/susde/prod34.htm

46 http://www.kolumbus.fi/~ftp-osb/projektit/susde/prod34.htm
47 ibid
36


http://www.kolumbus.fi/~ftp-osb/projektit/susde/prod34.htm
http://www.kolumbus.fi/~ftp-osb/projektit/susde/prod34.htm

Figure 1. 5: Holistic view of sustainable development of the school
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Sustainable development ties together concern for the carrying capacity of natural systems with the social
challenges facing humanity (ecounesco website). As early as the 1970s "sustainability" was employed to
describe an economy "in equilibrium with basic ecological support systems". Ecologists have pointed to
The Limits to Growth, and presented the alternative of a “steady state economy” in order to address
environmental concerns®. The field of sustainable development can be conceptually broken into three
constituent parts (Csaba et all, 2008): environmental sustainability, economic sustainability and socio-
political sustainability. Sustainable development is a pattern of resource use that aims to meet human
needs while preserving the environment so that these needs can be met not only in the present, but also
for future generations®. The Brundtland Commission, formally the World Commission on Environment and
Development (WCED), known by the name of its Chair Gro Harlem Brundtland

“8 Dr. Juhasz Csaba, Sz6llési Nikolett (2008). Environmental management

49 http://ecounesco.ie/uedsd/item/79-what-is-sustainable-development

50 Dr. Juhasz Csaba, Sz6ll6si Nikolett (2008). Environmental management
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Figure 1. 6: Early Stages of sustainability at as the 1970s
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Being social workshops and major providers of higher education and research, universities can contribute
to societal transformations towards sustainable development (SD). Many universities have already
recognised their responsibility for SD and taken initial steps, be it on the operational level with an
environmental management system or on the level of research and teaching. In order to follow this path
systematically, it is necessary to transfer SD conceptions into concrete target systems and indicators.
Indicators also promote comparability and mutual learning of universities (Kopfmdller et al. 2001; Miiller-
Christ 2013b; Renn et al. 2007). Although sustainability indicators (SI) play an important role in SD
transformations, there has been no systematic discourse on this subject in Germany so far (Mdller-Christ
2013a, b). The international discourse on assessing SD at universities has recently intensified (Ramos and
Pires Moreno 2013; Lozano 2010; Mader 2012). Although many policy statements and declarations
promoting SD in university contexts have been made since the 1990s (Shriberg 2002; Disterheft et al. 2013;
Jenssen 2012), the development of cross-institutional assessment tools is a relatively newfield (Shriberg
2002). Existing approaches can be roughly clustered in four categories according to their functions (Jenssen
2012; Ramos and Pires Moreno 2013): First, certified environmental management systems (e.g. Eco-
Management and Audit Scheme (EMAS); EcoCampus) provide an environmentally-focused assessment
framework and can be seen as the origin of more holistic approaches. Second, selfassessment tools and
questionnaires (e.g. Alternative University Appraisal (AUA); University Leaders for Sustainability
Questionnaire; Greening Campus Manual) have the capability to provide institutions with a quick overview
of their sustainability performance (Abdul Razak et al. 2013; Shriberg 2002). The depth of these
assessments varies from a purely environmental focus to more holistic approaches. Third, whole-system
benchmarking tools cover a broad range of sustainability issues and provide a rating system (e.g.
Sustainability Tracking, Assessment and Rating System (STARS); Sustainability Reporting Card (SRC)). Fourth,
only a few certified integrative sustainability assessment tools, such as e.g. Auditing Instrument for
Sustainability in Higher Education (AISHE), Assessing Responsibility in Sustainable Education (ARISE),
Learning in Future Environments (LiFE) currently exist (Yarime and Tanaka 2012; Boer 2013; Abdul Razak et
al. 2013; Nguyen 2011).

1.3.1. The UNESCO’s SD Goals for Education: Leading Education 2030

Sustainable development is acquiring high attendance in higher education. In fact, one of the targets for
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the Sustainable Development Goals announced by the United Nations in September 2015 aims to ensure
that all learners acquire the knowledge and skills needed to promote sustainable development, including,
among others, thorough education on sustainable development (Crespo, Miguez-Alvarez, Arce, Cuevas, &
Miguez, 2017). The most widely accepted definition of sustainable development appeared in the
report of the World Commission on Environment and Development by Brundtland, which was
published in 1987 and states that sustainable development is ‘development that meets the needs
of the present without compromising the ability of future generations to meet their own
needs’>. There are different interpretations of sustainable development. The most popular one
describes this term based on three pillars: economy, environment, and society (sustainability Venn
diagram)®2. Although the study of sustainable development requires evaluating these three
dimensions, different authors highlight the environmental dimension **while the social dimension is
often overrated. Supplementary dimensions can be also found in the literature such as the cultural,
institutional, or temporary dimensions. On 25-27 September 2015, in the 2030 Agenda for the
Sustainable Development of the United Nations, a total of 17 Sustainable Development Goals and
169 associated targets were announced, which determined the ambition to reach sustainable
development(UN, 2015).. Action framework, over the next fifteen years will be motivated with these
goals and targets.

Figure 1. 7: Sustainable development framework 1972-2015
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This new global framework to redirect humanity towards a sustainable path was developed following the
United Nations Conference on Sustainable Development (Rio+20) in Rio de Janeiro, Brazil in June 2012, in a
three year process involving UN member states, national surveys engaging millions of people and
thousands of actors from all over the world. At the core of the 2030 Agenda are 17 SDGs (Wordu, 2018) The
universal, transformational and inclusive SDGs describe major development challenges for humanity
(ibid,2018). The aim of the 17 SDGs is to secure a sustainable, peaceful, prosperous and equitable life on

51 Brundtland Commission. Our common future: Report of the World Commission on Environment and
Development. In UN Documents Gathering a Body of Global Agreements; Brundtland Commission: Oslo, Norway, 1987.
52 parkin, S. Sustainable development: The concept and the practical challenge. In Proceedings of Institution of

Civil Engineers—Civil Engineering; Thomas Telford Ltd.: London, UK, 2000; pp. 3-8.
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earth for everyone now and in the future (ibid, 2018).
The 17 Sustainable Development Goals (SDGs) as (UN,2015):

1. No Poverty — End poverty in all its forms everywhere

2. Zero Hunger — End hunger, achieve food security andimproved nutrition and promote sustainable
agriculture

3. Good Health and Well-Being — Ensure healthy lives and promote well-being for all at all ages

4. Quality Education — Ensure inclusive and equitable quality education and promote lifelong learning
opportunities for all

5. Gender Equality — Achieve gender equality and empower all women and girls

6. Clean Water and Sanitation — Ensure availability and sustainable management of water and sanitation
for all

7. Affordable and Clean Energy — Ensure access to affordable, reliable, sustainable and clean energy for all

8. Decent Work and Economic Growth — Promote sustained, inclusive and sustainable economic growth,
full and productive employment and decent work for all

9. Industry, Innovation and Infrastructure — Build resilient infrastructure, promote inclusive and
sustainable industrialization and foster innovation

10. Reduced Inequalities — Reduce inequality within and among countries

11. Sustainable Cities and Communities — Make cities and human settlements inclusive, safe, resilient and
sustainable

12. Responsible Consumption and Production — Ensure sustainable consumption and production patterns
13. Climate Action — Take urgent action to combat climate change and its impacts

14. Life below Water — Conserve and sustainably use the oceans, seas and marine resources for sustainable
development

15. Life on Land — Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably
manage forests, combat desertification, and halt and reverse land degradation and halt biodiversity loss

16. Peace, Justice and Strong Institutions — Promote peaceful and inclusive societies for sustainable
development, provide access to justice for all and build effective, accountable and inclusive institutions at
all levels

17. Partnerships for the Goals — Strengthen the means of implementation and revitalize the global
partnership for sustainable development

1.3.2. UNESCO’s SDG4 Strategy 2030

UNESCO together with UNICEF, the World Bank, UNFPA, UNDP, UN Women and UNHCR organized the
World Education Forum 2015 in Incheon, Republic of Korea, from 19 — 22 May 2015, hosted by the Republic
of Korea. Over 1,600 participants from 160 countries, including over 120 Ministers, heads and members of
delegations, heads of agencies and officials of multilateral and bilateral organizations, and representatives
of civil society, the teaching profession, youth and the private sector, adopted the Incheon Declaration for
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Education 2030, which sets out a new vision for education for the next fifteen years>*

Through the Incheon Declaration adopted at the World Education Forum in May 2015, UNESCO, as the
United Nations’ specialized agency for education, was entrusted to lead and coordinate the Education 2030
agenda with its partners (Persia education foundation, 2017). The roadmap to achieve the ten targets of
the education goal is the Education 2030 Framework for Action, adopted in November 2015, which
provides guidance to governments and partners on how to turn commitments into action(ibid,2017).

Education 2030 goes beyond past attempts to ensure access to basic education, as set out in the Education
for All goals and the education-related Millennium Development Goal 2 of 2000-2015(Irina Bokova,2016).

Expended agenda:

e Reaches from early childhood learning to youth and adult education and training;
e emphasizes the acquisition of skills for work;

underlines the importance of citizenship education in a plural and interdependent world;
e focuses on inclusion, equity and gender equality; and
e aims to ensure quality learning outcomes for all, throughout their lives.

The main responsibility for implementing the agenda lies with governments, with UNESCO and partners
providing support through coordinated policy advice, technical assistance, and capacity development and
monitoring of progress at global, regional and national levels(Persia education foundation, 2017).

1.3.3. Partnerships and support

The balance and desire of the Global Education 2030 Agenda involves international and national
coordination instruments, and strong partnerships. The Education 2030 Framework for Accomplishment
delivers Member States and partners with actionable strategies to implement the agenda.

At the global level, the main mechanisms for Education 2030 direction and partnerships include:

e SDG-Education 2030 Steering Committee

e Collective Consultation of NGOs on Education 2030 (CCNGO)
e Global Education Meetings

e E-9 Partnership

UNESCO assembles the SDG-Education 2030 Steering Committee - a democratic, multi-stakeholder
partnership that delivers both a forum for debate and a key structure for coordinating global education
exertions. The command of the Steering Committee is to offer strategic direction to Member States and the
education municipal, make references for catalytic action, supporter for satisfactory financing, and monitor
improvement to Education 2030 targets over UNESCO's Institute for Statistics and the Global Educational
Monitoring (GEM) Report.

Regional instruments for direction and partnerships show a key part in confirming coordination of efforts,
as well as a two-way communication between international and national levels. Multi-stakeholder
partnerships are a critical modality through which to balance up innovation, resources and action to
provide the SDGs. They distance a extensive and various procedure of institutional arrangements for
growing collaboration and cooperation between government, corporate, civil society, UN and other
multidimensional agencies to discourse development challenges.

Progress of goal 4 in 2016°°:

54 Education 2030 : Incheon Declaration

41



Notwithstanding the significant progress, the world unsuccessful to chance the Millennium Development
Goal of attaining worldwide primary education by 2015. In 2013, 59 million children of primary-school age
were out of school. Estimates show that, among those 59 million children, 1 in 5 of those children had
dropped out and recent trends suggest that 2 in 5 of out-of-school children will never set foot in a
classroom. These Goals obviously identify that this gap must be closed, even as the global community more
clearly discourses the challenges of quality and equity.

Measuring education attainment, opening in the early scores, will help to classify where schools are
weakening to meet their assurances to children and to express fitting corrective action. For example, data
for 2013 from 15 Latin American countries show that in six countries, fewer than 50 per cent of third
graders had a minimum level of proficiency in mathematics; in three countries, fewer than half were
proficient in reading®.

At the finish of primary school, children should be able to read and write and to understand and use basic
concepts in mathematics. Though, in 2014, between 40 per cent and 90 per cent of children unsuccessful to
attain even lowest levels of skill in reading, in 10 African countries, and in 9 of those countries, between 40
per cent and 90 per cent of children unsuccessful to attain lowest levels of skill in mathematics.

The end of lower secondary education often accords with the end of necessary education. By this phase,
fresh or young people should be able to main subject-related knowledge and skills and possess personal
and social skills. Data from 38 countries in the developed counties show that, in the majority of those
countries, at least 75 per cent of fresh and young people achieved at least a minimum skill in reading
and/or mathematics; the same was true for only 5 out of 22 countries, in developing regions, for which
data were available®.

Achievement rates for both primary and lower secondary education has been growing gradually since 2000.
Achievement rates for primary education in both developed and developing counties exceeded 90 per cent
in 2013. At the junior secondary level, the gap between developed and developing counties has pointed
substantially, but quiet raised at nearly 20 percentage points in 2013 (91 per cent for developed regions
and 72 per cent for developing regions)®,

Quality primary or early education provides children with basic perceptive and language skills and fosters
demonstrative development. In the majority of the 58 countries with available data for the period 2009-
2015, more than half of children between the ages of 3 and 4 were developmentally on track in at least
three of the following domains: literacy, numeracy, physical development, social-emotional development
and learning®.

According to Report of the Secretary-General, "Progress towards the Sustainable Development Goals", E/2016/75,
Goal 4 strongly supports the reduction of determined gaps. Globally, in 2013, two thirds of the 757 million
adults (aged 15 and over) who were unable to read and write were women; 1 in 10 girls were out of school,
compared to 1 in 12 boys; Children from the poorest 20 per cent of households are nearly four times more

55 See Sustanable develpoment goal : knowkedge plateform : https://sustainabledevelopment.un.org/sdg4

56 See Report of the Secretary-General, The Sustainable Development Goals Report 2018
57 |bid,2018
58 |bid,2018
59 |bid, 2018
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likely to be out of school than their richest peers; Out-of-school rates are also higher in rural areas and
among children from households headed by someone with less than a primary education®.

To fulfil the promise of universal primary and secondary education, new primary school teachers are
needed, with current estimates showing a need for nearly 26 million of them by 20306 . Africa faces the
ultimate challenges in this issue by nearly 7 in 10 countries experiencing critical scarcities of accomplished
primary school teachers. According to Report of the Secretary-General, "Progress towards the Sustainable
Development Goals", E/2016/75, In 2013, only 71 per cent of teachers in sub-Saharan Africa and 84 per cent in
Northern Africa were trained in accordance with national standards®. Official progress support for
educational subsidies amounted to around $1.1 billion annually from 2011 to 2013 and talled $1.2 billion in
2014, with Australia, France and Japan being the largest contributors.®®

Progress of goal 4 in 2017%

Attaining inclusive quality and equitable education for all will involve growing efforts, especially in sub-
Saharan Africa and Southern Asia for helpless populations’ i.e persons with disabilities, ethnic people,
refugee children and poor children in rural areas.

According to Report of the Secretary-General, "Progress towards the Sustainable Development Goals",
E/2016/75, Notwithstanding substantial advances in education enrolment over the past 15 years, the
accustomed net enrolment rates were 91 per cent for primary or basic education, 84 per cent for under
secondary education and 63 per cent for higher secondary education in 2014. About 263 million children
and youth were out of school, including 61 million children of primary school age. Sub-Saharan Africa and
Southern Asia account for over 70 per cent of the global out-ofschool population in primary and secondary
education®. Current education evaluation shows that in 9 of 24 sub-Saharan African countries and 6 of 15
Latin American countries with data, fewer than half of the students at the end of primary education had
attained minimum skill levels in mathematics. In 6 of 24 sub-Saharan African countries with data, fewer
than half of the students who finished their primary schooling had attained minimum proficiency levels in
reading®. Equity issues constitute a major and considerable challenge in education according to a recent
evaluation. In all countries with data, children from the richest 20 per cent of households achieved greater
proficiency in reading at the end of their primary and lower secondary education than children from the
poorest 20 per cent of households. In most countries with data, urban children scored higher in reading
than rural children.®’

The lack of qualified teachers and the underprivileged condition of schools in many parts of the domain are
exposing prospects for quality and equaitable education for all. Sub -Saharan Africa has a comparatively low
ratio of qualified teachers in pre -primary, primary and secondary education (44 per cent, 74 per cent and
55 per cent, respectively). On the basis of data from 65 developing countries, the normal proportion of
schools through access to computers and the Internet for teaching and learning purposes is above 60 per
cent in primary and secondary education. However, the portion is less than 40 per cent in more than half of
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sub-Saharan countries with data. Official development assistance (ODA) for scholarships amounted to $1
billion in 2015, a decrease from $1.2 billion in 2014. Australia, France and the United Kingdom of Great
Britain and Northern Ireland were the largest contributors®.

1.4. Knowledge Society and economy

The term “knowledge society”, which the academic Peter Drucker used for the first time in 1969, came into
its own in the 1990s, in particular with the detailed studies by researchers such as Robin Mansel®® and Nico
Stehr’®, Basically, the knowledge economy or society is a human designed organization based on modern
developed knowledge, representing quality of life support systems that are established by its range and its
volumes, and contains the necessity to fully understand delivery of knowledge, access to information and
competence to transfer information into knowledge. The UNESCO, in particular, has adopted the term
“knowledge society”, or its variant, “knowledge societies”, within its institutional policies. There has been a
great deal of reflection on the issue, which strives to incorporate a more integral conception that is not only
related to the economic dimension (Afgan & Carvalho, 2010). For example, Abdul Waheed Khan (general sub-
director of UNESCO for Communication and Information) writes: “Information society is the building block
for knowledge societies”. In this point of view, every society has its own knowledge assets. It is therefore
necessary to work towards connecting the forms of knowledge that societies already possess and the new
forms of development, acquisition and spread of knowledge valued by the knowledge economy model
(Pavel, 2012). Today the term of knowledge society or economy” it is developed in the whole world and If
we will search on the internet , knowledge society/ economy” we will find thousands of references (Tocan,
2012). In various publications we can find various definitions of the term knowledge economy’*

- A knowledge driven economy is one in which the generation and the exploitation of knowledge has
come to play the predominant part in the creation of wealth. It is not simply about pushing back
the frontiers of knowledge; it is also about the more effective use and exploitation of all types of
knowledge in all manner of economic activity. [DTI: 1998]

- The OECD defines the knowledge economy by following way: —Knowledge-based economies are
economies which are directly based on the production, distribution and use of knowledge
and information. Knowledge-based economies are characterized by growth in high-technology
investments, high-technology industries, more highly-skilled labour and associated productivity
gains.[OECD: 1996, pp. 7].

- Knowledge economy is what you get when firms bring together powerful computers and well-
educated minds to create wealth. [Brinkley: 2006, pp. 3]

- Knowledge-based economies are “economies in which the proportion of knowledge-intensive jobs
is high, the economic weight of information sectors is a determining factor, and the share of
intangible capital is greater than that of tangible capital in the overall stock f real capital”

2004, pp. ix]

[Foray:

68 Report of the Secretary-General, "Progress towards the Sustainable Development Goals", E/2017/66

69 See Robin Mansell and Ulrich Wehn, Knowledge Societies: Information Technology for Sustainable Development,
New York, United Nations Commission on Science and Technology for Development, Oxford University Press, 1998

70 See Nico Stehr, Knowledge Societies: The Transformation of Labour, Property and Knowledge in Contemporary
Society, London, Sage, 1994.

" Vladimir Zitek, Ph.D. — Viktorie Klimova, Ph.D., KNOWLEDGE ECONOMY AND KNOWLEDGE
INFRASTRUCTURE, International Conference On Applied Economics — ICOAE 2011, Masaryk University, Faculty of
Economics and Administration, Lipova 41a, Brno, Czech Republic
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- The knowledge economy consists in creation of added value on the basis of knowledge use (not
only on the basis of manual work) and in this economy the importance of learning and applications
of scientific findings for global competitiveness is growing. [Jahn et al]

- “The knowledge economy is an increasingly pervasive and useful concept used to capture
important aspects of contemporary economic reality” [Cooke - Piccaluga: 2006, pp. ix]

- The key characteristics of knowledge economy have been summarized by Brinkley [Brinkley: 2006,
pp. 13]:

o The knowledge-based economy is not new economy with new rules. It represents a soft
discontinuity from the past.
The knowledge-based economy is present in all sectors of economy.
The knowledge-based economy is characterized by high and growing intensity of ICT usage
by well-educated workers.
A growing share of GDP devoted to knowledge intangibles compared with physical capital.
The knowledge economy consists of innovating organizations.
Organizations reorganise work to allow them to handle, store and share information
through knowledge management practices.

- Nicolescu O. synthesizing the definitions from the specialized literature, considers that “ the
knowledge based economy is characterized by the transformation of the knowledge in base
material, capital, products, production factors essentials for the economy and through economic
processes in which the generation, selling, acquisition, learning, stocking, developing, splitting and
protection of the knowledge became predominant and decisive for the profit obtaining and for the
assurance of the economic sustainability on the long term”. (Tocan, 2012)

Even though the various definitions of knowledge economy, it is possible to formulate its general
characteristic as follows: It is the economy which is directly based on the production, distribution and use
of knowledge and information. Knowledge-based economy is characterized by a high and growing intensity
of ICT usage by well-educated workers (Qamruzzaman & Ferdaous, 2015). But, Expanding the OECD
definition of the knowledge-based economy, the executive committee of APEC considers that “the
production, distribution and the fructification of the knowledges is the main driver of economic growth,

wealth, creation and employment at all industries levels””?

. In 2002, European Commission published the
paper “Towards a knowledge-based Europe- The E U and the information society”. Starting from the EU
goal- “to become the most competitive knowledge based society in the world by 20107, they establish
the action plans for the period till 2010. EU considers that, the EU’s success in achieving this goal will help
determine the quality of life of its citizens, the working conditions of its workers and the overall

competitiveness of its industries and services” 3

. World Bank and OEDC had cooperated and cooperate in
their activities to create knowledge based economies, being helped in their effort also by the transition
countries (Tocan, 2012). In the opinion of Carl Dahlman, manager of the program knowledge for
development from the World Bank Institute: to advantage from the knowledge uprising are necessary clear

approaches which can satisfy the 4 pillers of knowledge economy:

e An institutional and economic framework which promotes the knowledge efficient utilization
(Dahlman,2005)

e An educated population for the creation and utilization of the knowledge(ibid,2005)

e Adynamic information infrastructure (ibid,2005)

72 APEC Economic Committee, Towards Knowledge-based Economies in APEC, 2000

73 European Commission, Towards a knowledge-based Europe- The European Union and the information society, 2002.
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e An efficient innovation system within the organizations and research centers which can satisfy the
people new desires(ibid,2005)

From the above different view point of knowledge economy or society, we can say, Turning to more
specific and measurable definitions, it is clear no single definition will capture all aspects of the
knowledge economy. All pointers have advantages and disadvantages. An important anxiety is that of
international comparability on the “new challenges of education, innovation and sustainability, given the
shift to a knowledge-based economy are a global phenomenon taking place in practically around the
world as a knowledge society. From our present observation of the knowledge society, it is useful to
emphasize the role of the knowledge society in the future development of society. The life support systems
are essential pillars of human society development’. In this regard, the knowledge society represents a
new paradigm for future development and it is strongly correlated to education, innovation and
sustainable development. The importance of education, innovation and sustainability thinking
underscores that, in building real and strong knowledge societies, the new prospects held out by the
internet and multimedia meadiation tools must not reason us to lose interest in outdated knowledge
sources i.e. Press,radio, television and, above all, the school. Most of the people in the world prerequisite
books, textbooks and teachers formerly computers and internet access. For this reason the education,
innovation and sustainability paradigm of the knowledge society is a potential framework for human socio-
economic development foremost to social cohesion, economic competitiveness and stability, use and
gather of information resources and socio-economic development, purpose of safeguarding biodiversity
and the ecosystem(Afgan & Carvalho, 2010.)

1.4.1. Why knowledge Economy has entered in our social system

Higher education and research establishments are currently facing two important and associated
challenges, which also encouragement innovation in society. Notably, this includes expectations to
contribute to technological innovation, societal impact and regional development (Geuna & Muscio, 2009).
Traditionally having been loosely coupled organizations that were characterized by a high degree of
professorial self-governance, universities increasingly pursue organization-level strategies (McKelvey,
Buenstorf, & Brostrom, 2018). Internal professional management and the systematic use of performance
indicators have gained importance (ibid, 2018), sometimes at the expense of professorial self-governance
(Musselin, 2013). Adam Smith's notion of the ‘invisible hand’ is countered with Chandler's notion of a
‘visible hand’ that replaces market mechanisms in coordination and allocation of resources (Burton-Jones,
2000). From the prespectives of economic system of Adam Smith, there are two mechanisms (Bozk, 2006).
The first one is related to division of labor and the use of specialized knowledge(Bozk, 2006), the
second mechanism is the market which drives “the growth of knowledge by restructuring the system of
knowledge” (Potts, 2001, 414). In this traditional economic model, knowledge is seen as an instrument
just like the market (Bozk, 2006). Besides, in neo-classical economic models of the twentieth century, the
economic system is reduced to a market mechanism which “is a rule system for communicating price
information” (Potts, 2001., 415). Therefore, in neo-classical economic models, the market is “viewed as
an information-processing mechanism” (Potts, 2001. 414). That is why knowledge and information are
used interchangeably and static in the economy and socity. In neo- classical sense, since the market is an
information processing mechanism, by definition, it is a closed-mechanism. “In a closed — form
mechanism, knowledge is either a synonym of information or it is meaningless” (Potts, 2001, 417). One of

74 Giarini, O., Jacobs, G., Lietaer, B., Slaus, |., Afgan, N. H., Carvalho, M. G., ... Nagan, W. P. (2010). cadmus. Retrieved
from http://cadmus.newwelfare.org/wp-content/pdf/cadmus_1.pdf
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the main assumptions behind these traditional economic models is that knowledge is embedded in
capital goods (Saviotti, 1998, 843). This theory can easily be pragmatic in ICT technology policies
engaged by governments in these days on the issue of digital boundary (Bozk, 2006).. Governments and
public adinistration suppose to investment on capital goods, i.e. As services empowering internet
connection or ICT information and communication technologies by themselves is satisfactory to solve
the problem of digital division and information limitations, and to bring about the desired knowledge
economic and social development (Bozk, 2006).

Additional traditional assumption of neo-classical economics is constructed on the inkling of perfect
information and knowledge (Bozk, 2006). These economic models focus on individuals and prices as the
principle source of market information (Lambooy, 2005, 1139), and assume that all agents in the
market share the same information, and act in a fully rational manner (ibid. 1141). In these models,
knowledge economies are collected of “autonomous mildly self- reflective individuals optimizing their
objective function subject to constraints, and these individuals have been assumed to know what they
wanted and to know their environment” (Paquet, 1998, 344).

Since neo-classical economic models equate information and knowledge, and ignore the cognitive
dimension, the economists in this discipline think of “knowledge as a public good which is easily produced
and diffused” (Cowan, Jonard, Ozman, 2004, 469) and it is “impossible for its creator to prevent it
being used by economic agents who do not pay anything in exchange for it” (Saviotti, 1998, 875). In
neo-classical paradigm, information and knowledge are available and open for every individual agent in the
market, and an agent makes its choice to enhance its unbiased purpose according to this available
knowledge and information in the market (Bozk, 2006) and in this paradigm, this decision-making
procedure is fully rational.

The three assumptions of neo-classical economic models(Bozk, 2006), namely (i) perfect information, (ii)
perfect competition, and (iii) focus on resource allocation in a static environment, create many problems
for economists to struggle™. Some economists prefer to be stuck into the assumptions of neo-classical
economics, and try to make some slight amendments in traditional analytical tools of this economic
perspective(Bozk, 2006). On the other hand, some economists have left the presuppositions of neo-
classical economic models “in favor of the study of adaptive or Schumpeterian efficiency and chaotic
evolutionary processes” (Paquet, 1998, 344-45). Ronald Coase and Oliver Williamson are among the people
who follow the first way to struggle with the problems created by neo-classical assumptions (Bozk, 2006).
According to Williamson, modern enterprise is a response to “market imperfections” (Lazonick, 2002, 6).
Even though he accepts the role of cognitive abilities and behavioral incentives in an organization, he
does not step forward from constrained-optimization methodology to analyze the cognitive abilities and
behavioral incentives (ibid., 12). He accepts that “in entering into transactions, economic actors have
incomplete access to information and a limited ability to absorb that information to which they do have
access” (ibid., 9), however he presupposes that “cognitive, behavioral and technological conditions as
given”, and he tries to find an answer the question of “how those who control corporate resources
optimize subject to these conditions as constraints” (ibid., 12). After all, it can be summarized that in neo-
classical economic tradition, knowledge is reduced to information, they are synonyms and used
interchangeably(Bozk, 2006). Reasons for this attitude mainly based on the argument that market is just a
mechanism to exchange price information, it is closed and static, and moreover the information in the

5> Bozk, B. B. (2006.). The Characteristics of Knowledge in Evolutionary Economics. 18.
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market is available to every agent in the market as unbounded, costless and unbiased(ibid, 2006). In this
tradition, information is fully available to agents, and information imperfections are constraints for agents
to optimize their objective functions (ibid, 2006). However, evolutionary perspective in economics
appreciates the difference between information and knowledge, and treated knowledge as a social product
and endogenous to the agent (ibid, 2006). In evolutionary perspective, “knowledge generation and
accumulation are also seen as endogenous components of economic development” (Saviotti, 1998, 843).
In this regard, knowledge has a central role in evolutionary economic models as a crucial part of
competence-building process which is necessary to be competitive in the market (Bozk, 2006).

Dugger and Sherman (2000, 7) restate the fundamental dimensions of evolutionary perspectives of
society(Bozk, 2006). They emphasize that evolution means, first of all, “not only incremental change in all
aspects of society, but also structural change in the basic institutions and relationships of society” (Bozk,
2006). Second, evolution means endogenous change; the change is created by internal dynamics rather
than external causes (ibid, 2006). Third, evolution is not a consequence of a single factor, but instead,
of “the operation of the relationships of the whole of society” (ibid, 2006). Finally, evolution involves
conflict between groups, especially in all stratified and class divided societies (ibid, 2006). Even though
evolution is a biological term, this does not mean that evolutionary perspectives are consequences of
“biological reductionism or imperialism” (Hodgson and Knudsen, 2004, 284). Darwinian mechanisms, which
are referred in evolutionary perspectives, do not always mean the process of genetic variation and
selection; however evolutionary perspectives share “the common features of variation, inheritance and
selection” (ibid.). According to Klaes (2004, 360), “at its object level, evolutionary economics refers to
evolutionary phenomena”, because it deals with endogenously caused change(Bozk, 2006).. Besides its
concern with endogenous change, evolutionary economic models also concern the three processes of
evolution, namely, selection, inheritance and selection (Metcalfe, 1998, 22). Nevertheless Metcalfe
emphasizes on two additional processes: replication and interaction (ibid., 30). Before any discussion on
how knowledge can be resided in these processes, it is preferred to restate the differences between neo-
classical and evolutionary economic models in terms of knowledge and information (Bozk, 2006). Different
from neo-classical economic models, evolutionary economics describes a dynamic world(ibid, 2006). The
general concept of evolutionary theory covers an attention to variable or a set of variables that changes
over time and “a theoretical quest” towards “an understanding of the dynamic process behind the
observed change” (Nelson, 1995, 54). Evolutionary economics emphasizes on the importance of structures
and contexts, and accepts the interaction between individuals and groups of individuals (Lambooy,
2005, 1140). Therefore, in this perspective the knowledge is a consequence of interaction between
individuals and groups of individuals, and between individuals and their environment (Bozk, 2006).
Evolutionary economic models, while denying the argument that firms gradually evolve towards a more
profitable ways of doing things, and towards an equilibrium, emphasize on four major considerations(ibid,
2006).: “variety, behavioral continuity, profit-induced growth and limited path dependency” (Nelson and
Winter, 2002, 27). As it is noted before, neo-classical economic models emphasize on the rationality of
choice(Bozk, 2006). In this sense, the neo-classical economic models treated rationality as un differentiated
and inherent in all actors in the market (ibid, 2006). However, the evolutionary economics argues that
real actors do not have the vast computational and cognitive powers to employ optimization -
based theories (Nelson and Winter, 2002, 29). In evolutionary theory, rational decision making processes
are replaced by experimental ones, and in such a case the search for rationality reflect to the inferior
choices (Metcalfe, 1994, 933). Therefore competences of agents in evolutionary approach are based not
on rationality but on skills and routines which are learned and perfected through practice (Nelson and
Winter, 2002,29). The question of where the knowledge resides depend on the level of research (Bozk,
2006). From the stand point of evolutionary economics, the levels of research can be restricted with two
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(ibid, 2006).: individual and organization. Hodgson (2004, 286-87) put habits as the repository of knowledge
on the individual level, and he claims that through replication of habits, which are the basis of reflective
and non-reflective behavior, and repositories of potential behavior, tacit or other kind of knowledge is
transferred from person to person (ibid, 2006). Hodgson (2004) accepts that the knowledge existin in
behaviors has implicit and collected magnitudes. On the other hand Nelson and Winter (1982) put
skills as the repository of knowledge on individual level(Bozk, 2006).

There are three forces driving in the new knowledge economy?’®

e Knowledge — intellectual capital as a strategic factor; a set of understandings used by people to
make decisions or take actions that are important to the company (Kotelnikov V ,2007)

e Change — continuous, rapid and complex; generates uncertainty and reduces predictability(ibid
,2007)

e Globalization — in R&D, technology, production, trade, finance, communication and information,
which has resulted in opening of economies, global hyper competition and interdependency of
business(ibid,2007)

Methodically, the concept of the Knowledge-Based Economy (KBE) was first introduced by the OECD,
which defined it as an economy which is directly based on the production, distribution and use of
knowledge and information (OECD, 1996). Later, APEC (Asia-Pacific Economic Co- operation Forum)
(2000&2004) and the WBI (World Bank Institute) (1999) referred to KBE as an economy in which the
production, distribution and use of knowledge are the main driver of growth, wealth creation and
employment across all industries(Qamruzzaman & Ferdaous, 2015) . The Economy is stronger and more
directly rooted in the production, distribution and using of knowledge than even before because new
ideas and innovation produce comparative advantage of KBEs (Lundwall, 1996). In 1999 the World Bank
Institute launched a project entitled “Knowledge for Development” (K4D). Its aims were to raise
awareness among national policymakers about the powerful growth effects of knowledge and to
encourage economists to combine global and local knowledge in order to accentuate comparative
advantages (World Bank, 2008).

Jones(1999) Suggested that knowledge based economy represented “the fundamental changing of
the economy based primordially on the physical resources to the economy based primordially on knowledge;
It has been determined that successful transition to the knowledge economy often includes four
elements(Qamruzzaman & Ferdaous, 2015): long-term investments in education, the development of
innovation capability, the modernization of the information infrastructure and the creation of a conducive
economic environment(Burton-Jones, 2000) . A Knowledge-Based Economy (KBE) is shaped not only by
the development and diffusion of computer hardware and software, but also buy cheaper and rapidly
increasing electronic connectivity (M.Daley, 2000). In economic terms, the main feature of the IT
revolution is the ability to manipulate, store and transmit large quantities of information at a very low
cost (Sheehan, 2000). For this reason that of its little cost, knowledge and information flows through the
Internet and, therefore, the application of knowledgeand information to all features of the economy are
significantly facilitated.

Several studies have attempted to identify the contributing factors for developing knowledge based
economy as well as figure out those issues which are preventing other countries from becoming a
Knowledge Based Economy (Qamruzzaman & Ferdaous, 2015). Some of those studies are as follows, (Lorena

76 Kotelnikov V (2007) New economy: key features of the new rapidly globalizing and changing knowledge economy. .
Accessed on 3 April 2009
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et al., 2007) forecasts that Europe want to become the greatest modest and energetic KBE in the in
globe, accomplished of sustained economic development with more and better works and superior social
consistency by confirming competence in converting its innovation contributions into innovation yields.
Laura James et al., (2011) study revealed that the development of KBE Needs individuals to gain assessable
knowledge or skills in the in terms of qualifications through recognized education and exercise, which will
supposedly progress national economic attractiveness and output(ibid, 2015). Nyende et al.,, (2008),
indicated that in meanness of its major development challenges, Africa is showing signs of a reversed
trend: economies had been growing for the sixth consecutive year, conflicts were declining and many
countries were now managing democratic political transitions(ibid, 2015). Krmpoti¢, (2011) Study result
revealed that that there are a number of significant factors and variables of knowledge economy
that have an impact on the achieved development of the three income groups. Ponlagi¢, (2012) revealed
in his study that higher education is of great importance for the knowledge economy in Bosnia and
Herzegovina(ibid, 2015) . Junoh, (2004) Study revealed that, the neural network technique has an
increased potential to predict GDP growth based on knowledge based economy indicators compared to the
traditional econometric approach(ibid, 2015)

1.4.2. Initiatives of World Knowledge Society and Economy

The world knowledge society reflects the human capital generated in the form which is quantified as
economic knowledge, environmental knowledge and social knowledge (Afgan & Carvalho, 2010). In this
regards human capital contains completeness of the life support systems and Economic knowledge and
information are at the heart of economic development and the steady rise in levels of social welfare. The
ability to invent and innovate, which is to create new knowledge and new ideas that are then embodied in
production, processes and organisation has always served as the bases for future development (ibid, 2010).
Mainly, it is a recently coined term i.e its use is meant to signify a variation of economy growth from an
previous period to the current day. Besides, it relates to Environmental knowledge that represents the
agglomerated knowledge of human environment development, collection of historical data decrying world
climate changes through the history of our planet. Also following the variations of planetary historical
environment knowledge is one of the essential knowledge theorey for understanding the creation and
development of life style on our planet. For this reson, the world agglomerated environmental knowledge
is the base for experiences concerning our past and future achievement of our effective initatives. Here
Social knowledge also needs to describe the human socio-economic contribution. It follows the knowledge of
different levels of the social well being structure and its transformation through history. A Knowledge
Society/ Economy is one that utilizes knowledge to develop and sustain long-term economic growth and its
framework which states that continuous investments in education of HERE, innovation, information and
communication technologies, and conducive economic and institutional environment which will lead to
increases in the use and creation of knowledge in economic production, and consequently result in
sustained economic growth to focuses on four pillars of knowledge economy that will be suggested to
support a successful knowledge society. In order to facilitate for country to make the transition to the
knowledge economy, the Knowledge Assessment Methodology (KAM) has developed to provide a basic
assessment of countries’ readiness for the knowledge economy, and identifies sectors or specific areas
where policymakers may need to focus more attention or future investments (Chen & Dahlman, 2005) .
1.4.3. Existing components and drivers of knowledge Society and Economy

The Expansion of a knowledge economy involves changes across many facets of the economy. There are
numerous knowledge economy frameworks which provide a basis for knowledge economy
development (Kurti, 2012) that are not applicable for each country and its specifics. Based on experiences
of specific countries, t h e World Bank Institute (WBI) familiarized indicators that deliver the guidancelines
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for measuring knowledge economy (KE) development and the progress of a country in development.
Besides, based on empirical studies by the OECD and WBI a framework of KE has been introduced to
support the policymakers for KE development. In this regards,, the conceptual framework has designed
and applied by WBI indicates that developing a knowledge economy requires the following key pillars: (1)
effective government institutions and economic incentives, (2) education and training, (3) ICT and
infrastructure and (4) developed system of research and development. For the purpose of the World
Bank's Knowledge Economy framework is to evaluate the quality, adaptation, and use of knowledge in an
economy, with the goal of creating effective knowledge economies capable of competing in the global
economy’’
e Effective government institutions and economic incentives

The first pillar of the framework is an economic and institutional regime that is encouraging to the
formation, distribution, and operation of knowledge. The influence of effective government on economic
performance for developed countries. The regime that provides incentives for encouraging the use and
allocation of existing and new knowledge efficiently that will help to foster policy change of socio-economy.
From Experiences in developing countries that demonstration a strong relationship between good
governance, GDP and per capita income. Economic incentives in the form of good tax laws, financial
initiatives and flexible intellectual property regulation create a more competitive business environment
(Qamruzzaman & Ferdaous, 2015). This is significant for the construction and buildup of new knowledge by
the information and technical facilities. For example- in a country with poor competition and with the lack
of burden to produce new products and services with the level of creation of new knowledge that is
very low and therefore the degree of economic growth as well. So, the county’s economic environment
sould have good policies and be favourable to market transactions, such as being open to free trade and
foreign direct investment (FDI). In this areas, The Role of government should have protect the property
rights and encourage entrepreneurship and knowledge investment

e Education and training

The second pillar of knowledge economy is an effective and productive educational system that creates,
shares, and uses knowledge efficiently to fulfill the requirements of the economy. Education, especially in
the scientific and engineering fields, is essential to achieve technological growth. The effect of
information, knowledge creation and knowledge accumulation on the degree of efficiency indicates that
an acceptable education system is required to confirm information and knowledge allocation in the society.
A more rech educated and knowledge society tends to be more technologically sophisticated, producing
advanced demand for knowledge. The importance of human capital is a result of the need for better
skills (e.g. Team work or cognitive skills) and lifelong learning in order to be able to cope with business
challenges (ibid, 2015), creation of state-of-the-art and innovative culture, and confirm knowledge stream
between individuals, companies and institutions through support to HERE and companies;

e Information-communication technologies and infrastructure

Literature on the knowledge economy emphasizes the importance of ICT on the knowledge economy
and the country’s economic development (Qamruzzaman & Ferdaous, 2015).. But the full potential of ICT
and ICT infrastructure cannot be utilized with uneducated workforce, traditional management practices
and an inadequate legal framework (ibid, 2015). ICT does not automatically generate information and
knowledge, but they permit individuals, establishments and other institutes to access, use and allocation
of knowledge in a rapid and cost competent manner, leading to superior communication, efficiency and

"7 Toolkits, Knowledge Economy Framework, January 2009
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yield. Thus the developing dynamic information infrastructure that facilitates the communication,
dissemination, and, processing of information and technology. Development of ICT and their application
shave contributed to a significant increase of demand for educated workers (ibid, 2015). For transition
countries development of ICT can be an especially significant factor for achieving economic development
and growth (ibid, 2015).

e Research and development (R & D) and innovation

The last pillar is a resourceful innovation scheme of firms, HERE, consultants, and other bodies that spread
over and adapts global knowledge system to local desires to create new innovation and technology. The
gather and generation of real-world knowledge leads to productivity development to the place and country
that can be developed a KE and sustain long-term economic progress. Thus the Approate frameworks have
been developed by international organizations i.e. World Bank (WB), Organization for Economic Co-
operation and Development (OECD), and Asia Pacific Economic Cooperation (APEC). According to a newly
published paper of Organization for Economic Co-operation and Development, OECD science, technology
and industry policies should be expressed to maximise performance and well-being in “knowledge-based
economies” which are directly based on the production, distribution and use of knowledge and information.
This is replicated in the trend in OECD economies to progress in high-technology reserves, establish high-
technology industries, capable labour related productivity gains. Although knowledge and information
have been important factors in economic development, economists are now finding discovering ways to
integration with knowledge and technology in their theories and models. “New growth theory” reflects the
attempt to understand the role of knowledge and technology in driving productivity and economic growth’®

From the trend of the knowledge economy is also seen as the up-to-date stage of development in global
economic reformation. Even though the given importance status of knowledge and its role in economy, it is
significant to notice the boundaries of what is denoted by the term of knowledge in overall economic
understanding. The expert and scientist of knowledge-based economies, while determining on the degree
of knowledge-intensity in any economy, states to high-tech industries or how intensively information and
communication technologies (ICTs) are used. All human activity involves therotical and practical knowledge,
information and therefore all economies are knowledge economies.

To investigate the relation between economic progress and knowledge economy, the dynamics of the
proportion of change of some components of knowledge economy (Table 1.4) that must be analysed first
based on the statistics for the period between 1996 and 2011 for Ukraine, Poland, Germany and
Lithuania™.

Table 1. 4 Components of Knowledge Economy

Components of Knowledge Economy Indicators of knowledge economy components

Innovation System Patent applications, residents

Patent applications, non-residents

Researchers in R&d (per million people)

Scientific and technical journal articles

Research and development expenditure (% of GAP)

GERd in ‘000 current PPPS

8 The knowledge-based economy, organization for economic co-operation and development report

7 The rate of change (%) and the corresponding average rates for each indicator component of knowledge economy
were analysed using the statistics for the period between 1996 and 2011 for Ukraine, Poland, Germany and Lithuania.
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high-technology exports (current USS)

high-technology exports (% of manufactured exports)

ICT goods exports (% of total goods exports)

Education and human Resources Gross enrolment ratio, ISCEA 5 and 6, total

Number of students in tertiary education per 100,000
Public spending on education, total (% of GAP)

Information and Communication|Mobile cellular subscriptions (per 100 people)

Technology (ICT) Telephone lines (per 100 people)

fixed broadband Internet subscribers (per 100 people)

Internet users (per 100 people)

Personal computers (per 100 people)

Economic and institutional regime Regulatory quality index

Control of corruption index

Government Effectiveness index

Rule of law index

Index of economic freedom
Source: Accumulated by the authors from http://data.worldbank.org; http://info.worldbank.org/gover-
nance/wgi/index.aspx#home;http://stats.uis.unesco.org/unesco/Reportfolders/Reportfolders.aspx?CS_referer=&CS_ChosenlLang=en
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1.4.4. The Engagement of Knowledge Economy

A transformer to new challenges of education, sustainability and innovation by identifying strategies,
agents for change and values for a new global agenda: The global transition has begun a planetary
knowledge economy will take place over the coming decades due to compitition and movement of the
world through a period of extraordinary confusion reproducing the beginning and intensification of
profound economic, social, political, and cultural changes. In our time, the very coordinates through which
the historical trajectory moves ‘time and space’ seem transformed (Raskin & Global Scenario Group, 2002).
Sequential time is accelerating as the pace of technological, environmental and cultural change quickens.
The speed and magnitude of global change, the increasing connectedness of the social and natural systems
at the planetary level, and the growing complexity of societies and of their impacts upon the biosphere,
result in a high level of uncertainty and unpredictability, presenting new threats (and also new
opportunities) for human kind (Gallopin, 2011). The globalization (economic, cultural, political, and so on)
process is interacting with global ecological interdependency, leading to a situation that is unprecedented
in the history of human civilization, with consequences very difficult to anticipate (Young et al., 2006). The
Current trends set the direction of departure for the journey of knowledge, not its destination just
depending on how environmental and social conflicts are resolved and the global expansion can outlet into
melodramatically different pathways. We know , Humanity has the power to foresee, to choose and to act,
it may seem improbable, a transition to a future of enriched lives, human solidarity and a healthy planet
those will solve the new challenges of education, sustainability and innovation for new global agenda. Now
a day, The Great Transition has been happened and the world has now entered the Planetary and
well-informed Phase for the great transition, the culmination of the accelerating change and expansion of
the Modern Era. Only with the knowledge that our actions can endanger the well-being of future
generations, humanity faces an unprecedented challenge to anticipate the unfolding crises, envision
alternative futures and make appropriate choices (Raskin & Global Scenario Group, 2002). Perusing the
broad frameworks of chronological variation, the varying global passage can be observed over
substitute windows of perception interruption of the planetary atmosphere, economic
interdependence, revolution in information science and technology, growing control of dominant
cultural patterns and new social and geo-political gaps. Similarly, there are new challenges of
sustaibable development to be globally faced, among them how to create, educate and gain skill for
innovation taking into account the demands for sustainability. This particular concern is huge, since
education, innovation and sustainability are complexes issues, demanding attention to the rapid
dynamics with the way knowledge is produced and transferred nowadays (Mota & Oliveira, 2014).
From this point of view, we have to understand the relationships between scientific knowledge and
information and other forms of knowledge creation, and the method and ways in which integrity and
standards should be addressed to become an essential force within the innovative education contribution
to sustainability. Even though the epistemological struggle that inspires the numerous societies of
knowledge production, diffusion, distribution and use has become one of the main grounds of the
detachment between the production and distribution of knowledge and its claim to solving society’s
problems

1.4.4.1. Sustainability Paradigm: The Knowledge Society and Economy

Sustainability is a conception on the quality of human life metrics which includes the multi-criteria
validation of the economic, environmental and social system. If we want to know the common connection
between knowledge economy, society and sustainability, we need to consider the transformation amoung
these terms. Since, knowledge society is based on the agglomeration of ECO-Knowledge, ENV-Knowledge
and SOC-Knowledge; it may be evaluated as the complex knowledge of quality of life support systems

54



(Afgan & Carvalho, 2010). We also need to introduce proper metrics of Sustainability Paradigm which will
consent us to present knowledge as the pattern of the number of indicators for confirming advancement
made those are considered to combine actions of economic, environmental and social performance of any
system. It can imply as an outline for estimation of the availability of knowledge around an arrangement
and its performance. In precise the decision making process for variety of the system under deliberation
must be based on availability of knowledge and information. The link between knowledge and sustainability
makes it possible to visualise that the sustainability paradigm is the essential frame of the knowledge
society (Afgan & Carvalho, 2010).

Figure 1. 8. Knowledge and Sustainability IndeX

KNOWLEDGE SOCIETY

Knowledge — Sustainability
Index

Economic | Environm. Social Economic Environm. Social
knowledge | knowledge knowledge Indicator Indicator Indicator

Source: Afgan, N. H., Carvalho, M. G. (2010). The Knowledge Society: A Sustainability Paradigm | Cadmus Journal

Meanwhile, every life support system requires planetary knowledge concerning its assembly, competence,
action and preservation. Also, the sustainability of the same system is described by the appropriately
selected criteria and corresponding indicators organised in the appropriate paradigm describing its
functionality (Afgan & Carvalho, 2010). The mutual relation amoung knowledge economy, knowledge
society and sustainability interpretation the possibility of anticipating the knowledge society as a
sustainability paradigm. As shown on figure 1.8, the knowledge society is organised as the equity among
the knowledge, information and sustainability index i.e. economic knowledge, Environmental knowledge
and social knowledge of the system. The Sustainability Index is self-possessed of economic indicators,
environmental indicators and social indicators as the basic indicators of sustainability that are related to
material intensity, energy intensity, water consumption, toxic emission and pollutant emission.
Complementary metrics inside each of these categories can be developed as support for the need for the
knowledge and information about area decision.

Unfortunately, Many of the current trends of the world are seen to be unsustainable environmentally,
socially, and economically (Gallopin, 2011). Environmentally, have to change of direction that was officially
documented at the Earth Summit in June 1992. However, the state of affairs remains to deteriorate globally
as demonstrated in UN reports, Earth Summit in Rio, Brazil, 1992, Earth Summit in Rio-“Agenda 21”, the
international summit (August 26 - September 4, 2002), and supplementary studies. Socially, the
Millennium Development Goals (United Nations, 2008) i.e. prominently poverty in its diverse surfaces that
are not being extended in many regions of the world. Economically, the existing global economic crisis is
quiet describing and no one can predict what will happen. The sustainability (or unsustainability) of
development is influenced by a number of fundamental driving forces to proximate, immediate causal
processes directly impinging upon society and the environment, but behind them lie the deeper, ultimate
drivers that condition human choice by determining the direction taken by the proximate drivers(Gallopin,
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2011). A conversion to a sustainable development direction that is fundamentally unbiased and
harmonious with the environment aspects requires the application of deep variations in the ultimate
drivers and not only in the adjacent ones
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Figure 1. 9: Proximate and ultimate drivers of sustainability of development
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The ultimate drivers of the global system include the basics of human motivation and social construction
(figure 1.9) Thus, the role of information and knowledge technological in the sustainability conversion and
create a knowledgeable society is very important. Knowledge acting an important part in terms of the
actions required to move towards sustainability: the major obstacles to sustainable development being

understanding, capacity, and willingness (Gallopin, 2002). The three are required to produce the
appropriate actions and changes (figure 1.9)

Figure 1. 10: The basic conditions for moving towards
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1.4.4.2. Education Paradigm: The Knowledge Society and Economy

We are living in a society that dominated by technical, economical and social evolution. It is of dominant
importance for world, regional and state economic development to have broad access to the modern
knowledge bases economy and society. In this regards, it is immanent to the utilization of knowledge bases
to have appropriate knowledge production and distribution systems. The education system is the basic
means in the dissemination of knowledge and Close links between knowledge bases and education system
promote knowledge transfer to all levels of human organisation (Giarini et al., 2010.). The globalized
markets, the technical and technological revolutions are transforming the modern economy into a
“knowledge based society” in which new ways of organizing the work are governing the world, demanding
a perpetual build up of competences, a rapid spread of high performance technologies, solid knowledge
and increasing responsibilities(Pargaru, Gherghina, & Duca, 2009). In our knowledgable society of the
future, education will show the important part in the method of life precise to this education and
knowledge-based economy and society; The educational system is accountable for the state of the nation,
and this system is trained by the quality of the educational system and performance, even though the
understandable fact that the apex of high quality education today is added demanding than just creating
the capacity to generate information, knowledge and new competences

Presenting in the educational system of new learning and teaching techniques is a prerequisite of national
education and cultural success that a prerequisite of economic attractiveness. Increasing demand among
learners for enhanced user-friendliness and convenience, lower costs, and direct application of satisfied to
work settings is radically changing the environment for higher education and research establishment in the
world. In this speedily changing environment of HERE, which is increasingly based within the context of a
global, knowledge-based economy and society, traditional universities are attempting to adapt purposes,
structures, and programs, and new organizations are emerging in response. According to A. Toffler (1995)
“we are living a moment in which the whole power structure that kept the world together is falling apart
and a new power structure is being born, affecting the human society on every level, and this power
structure is knowledge”. The connection between the knowledge-based economy and society itself is made
by combining four interlaced elements (Pargaru, Gherghina, & Duca, 2009): the build-up of knowledge, its
transmission via education and training, its dissemination as information via media and its utilization in
technological innovation. At the same time, new shapes of production, transmission and application of
knowledge are evolving, and their consequence is to involve a greater number of players, typically in an
increasingly internationalised network- driven context (Giarini et al., 2010.). Thus, the developed countries
of the world will swiftly evolve on the coordinates of a so-called knowledge based economy and society,
and the new direction of society will be towards construction of knowledge and learning. Given this
framework, education viewpoints as the base for a knowledge economy and society focused for the
upcoming days at the future, and knowledge becomes the key component of economic, and social
progress.

The developing knowledge economy and Society and Economy has increased the priority of education and
learning in society e.g. The Lisbon summit in 2000, FICCI MSME Summit 2012, Platform Economy Summit In
Europe in 2018, World Green Economy Summit 2018 set the objectives of creating the most cooperative
knowledge based economy and society in the world. In order to encourage, sustenance and organise
actions foremost to the development of the knowledge Economy and society as a whole of education and
teaching of indispensable information and knowledge in sustenance of a new social construction created on
the new quality of life is of dominant status.

Higher education and research establishments, such as universities, are involved in knowledge generation
and creation, curation and transfer of knowledge to students, as well as to the community. Universities are
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placed at the intersection of research, education and innovation. In many regards, they hold the key to the
knowledge economy and society. They play an important role in the creation of the knowledge society.
Besides their classical role as HERE, they are now a pool of knowledge and research institutions for
generation of knowledge. In a sense, knowledge should be the medium of the HERE. Through the activities
of discovery, shaping, achieving, transmitting, and applying knowledge, the university serves society in a
myriad of ways: educating the young, preserving our cultural heritage, providing the basic research so
essential to our security and well-being, training our professionals and certifying their competence,
challenging our society and stimulating social change (Duderstadt, 2005). Close links between society and
HERE has generated communication that proves to be an indispensable force in progress. The knowledge
gained through education via HERE gives strength to a person, as well as to society, enabling them to face
the new challenges of the modern world with confidence. Well-formulated higher education policies and
procedures stimulate deep analytical intelligent, positive attitudes, skills, and competencies for get-
together information in the interest of problematic solving soluation, finally skilled a person who can share
an optimistic influence to economy and society. The education one receives is for the advantage of not only
the specific but also society, nations and the world at large.

1.4.4.3. Innovation Paradigm: The Knowledge Society and Economy

The indispensable factor of discovery and innovation is knowledge. The allocation and broadcasting of
knowledge growth ability to invent and innovate, that is to create new knowledge and new ideas that are
then entrenched in production, processes and organisation. Organizations and institutions accomplished of
the formation and dissemination of knowledge are always part of the education system of HERE. A feasible
HERE project should be shaped to improve the idea of universities as a knowledge meadiation gateway
and spaces for deliberative dialogue and meeting places for different kinds of knowledge, perspectives,
interests, cultures, peoples and communities.

A. Changing drivers

Education and training, and higher education and research establishment (HERE) in particular, are arguably
the most significant policy areas that governments superintend in the knowledge based economy of the
21stCentury. Education has become the silver bullet that policymakers fire at a wide range of targets —
from enhancing global competitiveness and creating and preserving high-quality jobs, to narrowing wage
inequality and promoting innovation®®. Ernst & Young’s view is that the higher education sector is
undergoing a fundamental transformation in terms of its role in society, mode of operation, and economic
structure and value. According this report, five mega-trends will transform the higher education sector that
will be the methods and policy in which the HERE, poised to enter the 21st century’s knowledge economy
agenda and can be an even more effective innovator in education.

Major factors that will most directly affect education over the coming decade®:

Democratisation of knowledge and access: Democratisation of knowledge and access will drive a global

‘education revolution’ of a scale never before seen, creating both new opportunities and new sources of

80 David Finegold(2006), The Roles of Higher Education in a Knowledge Economy, A Seminar paper - Higher
Education, the Economy, Labour Markets

81 David Finegold(2006), The Roles of Higher Education in a Knowledge Economy, A Seminar paper - Higher
Education, the Economy, Labour Markets
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competition®

Contestability of markets and funding: Contestability of markets and funding will deepen both in Australia
and internationally, with any growth in funding coming from highly competitive, non-government sources®

Digital technologies: Digital technologies will transform the way education is delivered, supported and
accessed, and the way value is created in higher education and related industries®

Global mobility: Global mobility will continue to grow for students, academic talent and university brands,
with the likely emergence of a small number of elite, truly global university brands®.

CBHE Collaboration: Creating a collaborative educational environment can build a community of caring

individuals who are all working towards one common goal: Increasing the students' positive outcomes.
Whether you are collaborating with another educator to team teach, working hand-in-hand with other
adults such as the school's administration or parents or are encouraging the students themselves to learn
together, collaboration in education can benefit everyone who has a stake in the school setting®

Figure 1. 11: Changing drivers of future university
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Integration with industry: The relationship between the higher education sector and industry will deepen

— industry will be a key partner, and also a competitor in specialist professional programs®

B. Changing model of the university:

The current expansions of the worldwide Meadiation of web portals and new solicitations of virtual reality
to build simulated learning atmospheres are forecast to have predominantly melodramatic effects upon
learning atmospheres at all levels. former Director of the U.S. National Science Foundation, Erich Bloch,

82 |bid, 2006
83 |bid, 2006
84 |bid, 2006
8 |bid, 2006
86 |bid, 2006

¥ Ibid, 2006
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stated it well when he noted,

“The solution of virtually all the problems with which government is concerned: health, education,
environment, energy, urban development, international relationships, economic competitiveness,
and defense and national security, all depend on creating new knowledge—and hence upon the
health of our universities” (Bloch, 1988).

Now days, HERE are exploring with cultivating accessibility to existing programs, re-designing new
programs to take benefit of these developing technologies, and are marketing their programs to new
viewers and in new ways. Establishments are also involved in investigation and have shaped both new
organizations interior to the establishment and brand new coalitions with universities to promote learning
using knowledge mediation gateway. Completely new models for universities are also being developed to
respond to the opportunities created by a growing worldwide market for learning and new technologies
(Hanna, 1998). The result is a dynamic competitive environment among traditional universities that are
adapting learning processes and administrative procedures, alternative nontraditional universities that are
adapting technologies to better serve their existing primarily adult constituencies, and new universities that
are being formed around the promise of virtual environments (lbid, 1998). Seven emerging organizational
models of higher education are placed in modern education arena and each of them represents
organizational efforts to respond to new educational, learning opportunities to increasingly global in scope
and of critical importance to individuals, organizations, communities, and governments at a national and
international level (Ibid, 1998). Most of the models deliberated are resulting from investigating trends,
features and examples of emerging organizational practice, including:

e Extended traditional universities

e For-profit adult-centered universities

e Distance education/technology-based universities

e Corporate universities

e University/industry strategic alliances

e Degree/certification competency-based universities
e  Global multinational universities

While the more than three thousand traditional institutions in the United States vary greatly in mission, size,
curriculum, selectivity, faculty expertise and background, level of offerings, and type of location, they share
a number of characteristics that serve to define them(lbid, 1998), as these features are broadly recognized
and implicit, they proposition a point of exit for this analysis. The basic characteristics that help to define
traditional universities and colleges are the following®:

e aresidential student body(lbid, 1998);

e A recognized topographical provision area from which the majority of students are drawn that can
be a local community, a region, a state, and in the case of a few elite institutions, a nation;

o full-time faculty members who organize curricula and degrees, teach in face to face settings,
engage in scholarship, often conduct public service, and share in institutional governance;

e acentral library and physical plant(lbid, 1998);

e non-profit financial status(lbid, 1998);

e Evaluation strategies of organizational effectiveness based upon measurement of inputs to
instruction, such as funding, library holdings, facilities, faculty\student ratios, faculty qualifications,
and student qualifications (lbid, 1998).

88 |bid
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Changes in the method of teaching and learning, the way that education and research is done has
also changed. Education does not exis to take place within classrooms anymore. Besides, education is not
just the transfer of old knowledge and attitudes to the new generation by lecturing, note-taking,
memorizing or reproducing. Maclellan and Soden (2004: 254) argue that “Lecturing is based on a
model in which teaching is predominantly telling and showing. If we want people to know what we know,
we tell them and/or show them.” In this traditional teaching model, it is assumed that knowledge is “some
sort of commodity which can be passed from person to person in inert form.”

1.5. Triangle issues: Innovation, Education and Sustainability to knowledge Economy

The advent of the knowledge economy disrupts the entire education ecology, including general education
and higher education. Educators and researchers are convinced of the necessity to prepare learners to be
productive citizens in knowledge economy & society, and many initiatives have been launched worldwide.
The concept of knowledge economy requires simultaneous and balanced progress in three dimensions
(innovation, education and sustainability) that are totally interdependent and correlated. There are Nine (9)
important issues /challenges are highlighted in my study those are totally Cross-linked each other in terms
of knowledge economy. Moreover, the two foundations of innovation and sustainability should be
combined in a new education system that can form a new generation of citizens able to manage the
completive world along these huge challenges. The education system must be the foundation for building
the necessary society, which must manage the innovation process through a more sustainable world

Figure 1. 12: Three-dimensional framework for Knowledge Societies/Economy
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In this view point, Innovation is becoming more and more central in our society and it is directly associated
to the possibility of education, sustainability, economic & social development. They are the key aspects for
a better global wealth distribution, however, how human beings can satisfy their needs without
compromising future generations implies in significant changes in human behaviour only achievable by a
new educational paradigm (Mota & Oliveira, 2014). In this new scenario, the HERE have increasingly
assumed and expanded a central role in science, technology, innovation, and knowledge based economic
development and the roles of HERE have evolved from performing conventional research and educational
functions to serving also as an innovation promoting knowledge hub. A contemporary education, covering
innovation solutions for a sustainable existence on our earth, has the chance to contribute to correct the
adopted paths so far, so that the economic balance could be achieved with environmental preservation and
social development (Mota & Oliveira, 2014).The united nations decade for ESD (DESD, 2005-2014) has
encouraged innovative approaches in education in order to contribute to the societal transition towards
sustainability through both the formal education system and non-formal and informal learning settings
(Buckler and Creech, 2014). The innovative strength of sustainable education could be the variety of
methodologies and stakeholders elaborate, creating new chances to foster the sustainability transition. The
accountability towards future generations requires a global ecological transformation as an eco
system to be a superintendent principle for world economic development and is closely depending on the
way our population is educated to face such challenge.

In fact, one of the targets for the Sustainable Development Goals declared by the United Nations in
September 2015 that intentions to ensure that all learners acquire the knowledge and skills needed to
promote sustainable development e.g. thorough education on sustainable development and innovation in
the light of uncertainty and the multiple meanings of the new challenges .The solution to the enormous
challenge of sustainability is the deep understanding of the involved technologies, the management
methods, as well as the tools for analysis and compatible education, among other associated elements.
Innovation should be the protagonist enabler for human life quality on our planet (Mota & Oliveira, 2014).
In this regard, the innovation progression necessity includes substantially the sustainability goals,
corresponding not only the success of a business or marketing idea, but also their possibility and ecological
benefits to the human race. In this view, the Networking is the key word of innovative way to the better
connection between education and Sustainability, at policy level, that education, sustainability, innovation
and growth policies are well coordinated, co-related and has linked. The “Open networking” scenario to be
the best solution for facing the new challenges of education, sustainability and innovation in concerning to
the knowledge economy and society. This scenario involves intensive networking among institutions,
scholars, students and with other actors such as industry (Marita Aho,2008)%. It is a model based more on
collaboration than on antagonism, sometimes on mutually at the same time. The geographical boundaries
do not edge the intensivity nor extent of the networks. According to castells (2000), networks constitute a
new social morphology in society, where dominant functions and processes are increasingly organised
around networks. These networks are enhanced through new information technologies that provide the
material basis for their expansion throughout the entire social structure. Castells (2000) conceptualises his
notion of ‘network’ as a highly dynamic, open system consisting of nodes and flows. In the wake of these
general societal trends and structural transformations, networks have also become increasingly attractive
in educational systems (CoDeS, 2016). Ideally, networks are conceived as an interface and effective means
of pooling competencies and resources (Posch, 1995; OECD, 2003).

89 OECD(2008). Conference Speakers- Higher education for 2030: What futures for quality access in the era of
globalization ?
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The new technologies are more important networking enanablers in this scenario (ibid, 2008), There is
another important element in this scenario, important in the view of relations with HERE and industries:
the fact that cutting-edge vocational education institutions generate similar global networks as universities
and link with them may be this could be the launch towards the true inclusive and equitable quality
education and lifelong learning paths for all? ; International collective research is also reinforced by the
compressed networking between and among institutional openness that links with HERE, industry,
stockholder, communities etc, as well as openness to change, and accountability driven by the availability
of free and open knowledge and information. There is a need for a common strategy for education,
research, innovation and skills development at the different levels in the society. Even though, assuring and
Improving Quality as number one future challenge for HERE and this expansion must cover all the
performers in the higher education (HE) model based on Open networks. Even Quality assurance and
improvement is a prerequisite for the trust needed in the Open networking scenario to become a reality
(ibid 2008). There are several sub-challenges of quality assurance and improvement. Now question is, How
to build systems that serve constant improvement, accountability as well as allocating purposes? It is
important to build capacity, to secure legitimacy and to make processes and outcomes transparent and
visible for different categories of customers and stakeholders (students, employers, governments, funding
providers and partners)®. A acceptable and diversity of methods is needed, including self-evaluation and
auto evaluation to new indicators, e.g. those measuring HE's dimensions to build corporations at national
and international level, concentrating at taking benefit of international complementarities and construction
international learning and research. In the United States, the most probable scenario is that we will see
increasing attempts to improve both oversight and quality assurance, given the growth in both public and
private investment in higher education ( Richard Arum®, 2008). It is likely that quality assurance structures
will focus on monitoring organizational competence in instructional inputs, research productivity and
student retention. The Vital point of higher education systems is the increasing commaodification that
associated threats to student and institutional academic cultures that are conducive to high quality learning.
Given the high rate of economic yields for individuals with college diplomas, other significant challenges,
such as identification of adequate resources to provide expanded access by innovative network, will in
advanced economies with the combination of public and private investment likely be more easily resolved.
The best way to deal with this challenge is to modify the organizational cultures in schools so that
educators’ responsibility and authority to define academic culture in terms of a moral imperative is
restored and institutions are discouraged from being responsive to student preferences emerging from the
privileging of students’ institutional role as consumers and clients(Richard, 2008); Besides, the worst way
to handle the challenges to positive school cultures conducive to student learning would be to further
accelerate the differentiation in higher education that is occurring and increasingly restrict access to elite
high quality programs to those with the greatest aptitude, motivation and resources(ibid, 2008).

Higher education as a dynamic partner in the development of sustainable, humane, and dynamic future for
the global knowledge economy and society. In order to understand the progress of higher education for
sustainable development in the world over networks, social network theories might help. In this respect the
authors® consider the following aspect of a network to be paramount®*:

9% OECD(2008). Conference paper on Higher education for 2030: What futures for quality access in the era of
globalization

91 Richard Arum is Professor of Sociology and Education, New York University; and Program Director of Educational
Research, Social Science Research Council

92 Wim Lambrechts and James Hindson
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1. Mutual Intention and Goals (Liebermann and Wood, 2003);

2. Trust orientation (McDonald and Klein, 2003; McLaughlin et al., 2008);

3. Voluntary participation (boos et al., 2000; McLaughlin et al., 2008);

4. Principle of exchange (Win-Win Relationship) (OECD, 2003; McCormick et al., 2011);
5. steering platform (Dobischat et al., 2006);

6. synergy (Schaffter, 2006 );

7. Learning (Czerwanski et al., 2002; O’Hair and Veugelers, 2005).

According to the proposed framework (Combining innovation and sustainability on educational) of Ronaldo
Mota® and Jo3o FG Oliveira®, It is only feasible way to a methodological change in the medium and long-
term direction of development on our earth: the search for knowledge in university groups in international
cooperation that address the challenges and solutions for sustainable innovation in their teaching syllabus
and learning methodologies. The “Open networking” scenario serves best the interests of students, as well.
Only a contemporary education, covering innovation solutions for a sustainable existence on our earth, has
the chance to correct the adopted paths so far, so that the economic balance could be achieved with
environmental preservation and social development (Mota & Oliveira, 2014). In this regards, with
commitments from over 300 universities from around the world. i.e. the University of Versailles Saint
Quentin-en-Yvelines(UVSQ), HESI®® accounted for more than one-third of all the voluntary commitments
that were launched at Rio+20. Through its strong association with the United Nations, HESI provides higher
HERE with a unique interface between higher education, science, and policy making. All HERE may joint
connection the network freely that part of HESI commitment to:

1. Teach sustainable development across all disciplines of study,

2. Encourage research and dissemination of sustainable development knowledge,
3. Green campuses and support local sustainability efforts, and

4. Engage and share information with international networks

To establish the green growth (latest version of Green Plan) Framework, share knowledge, information and
experience feedbacks relating to territories innovation strategies and their implementation modalities via
knowdge mediation gateway, the University of Versailles Saint Quentin-en-Yvelinesn has been signed the
Commitment for Sustainable practices in higher education institutions by initiative of Sylvie Faucheux® .
The HERE believes in its ability to federate public and private actors of its territories to develop innovative
projects in sustainable development and to build together an open-minded platform to meet the 21th

93 CoDeS(2016). Research and Innovation in education for sustainable development. Wim Lambrechts / James Hindson
(editors)

94 Centro Universitario UNISEB, 14095-175 Ribeirdo Preto, SP, Brazil.
9 Engineering School of Sdo Carlos, University of Sdo Paulo, 13566-590 S&o Carlos, SP, Brazil

9% The Higher Education Sustainability Initiative (HESI), a partnership between United Nations Department of Economic
and Social Affairs, UNESCO, United Nations Environment, UN Global Compact's Principles for Responsible
Management Education (PRME) initiative, United Nations University (UNU), UN-HABITAT, UNCTAD and UNITAR, was
created in 2012 in the run-up to the United Nations Conference on Sustainable Development (Rio+20).

97 Professor of environmental economics and sustainable development; Ex-Hon'ble President of the University of
Versailles Saint-Quentin-en-Yvelines; Co-President of the Sustainability Commission of the French Council of University
Presidents at the origin of the French approach of sustainable development in universities and colleges named the
Green Plan Framework
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century challenges of innovation, Education and sustainability. Even if, It is a phenomenon deeply
connected with meeting new demands coming from a globalized society that is increasingly modulating the
way we teach and learn, requiring new methodologies (Mota & Oliveira, 2014), and open networking and
knowledge gateway plateform as solution. Also, there are many new challenges of HERE as knowledge
economy and society to be globally faced, among them how to skill and educate for innovation taking into
account the demands for sustainability challenges. This particular concern is huge, since education,
innovation and sustainability are complexes issues, demanding attention to the rapid dynamics with the
way knowledge is produced and transferred nowadays (ibid, 2014). The increased networking of
institutions and the gradual harmonisation of systems allow students to choose their courses from the
global post-secondary education network, and to design their own curricula and degrees (Marita®,2008).

The proposed ePLANETe Blue (A Multi-Faceted Approach to Sustainability) is a good example on how this
can be articulated for the strongly connected case of Innovation, sustainability and education. Our
innovative ePLANETe’s open networking solution help us to resolve the new issues or challenges of
education, sustainability, innovation as perspective of knowledge economy and society. Its deliberation
process is really remarkable and landmark for upcoming issues or Challenges of Education, Innovation, and
sustainability at HERE for the purpose of knowledge Economy and society. Even though, this development
process is ongoing and normally one question can arise-“is it really operative knowledge
portal/hub/networking for future generation to define new issues or Challenges of Education, Innovation,
and sustainability?; To answering this question, tremendous solution and how can it works on these
challenges that | will be discussed simultaneously in next chapters 2, 3,4

98 Marita Aho works for the Confederation of Finnish Industries EK since 1994; She is responsible for anticipation and
foresight activities in the areas of corporate environment, skills needs, education and research and business
development; She is a Senior Adviser in charge of relations with university education, as well; She is an active member
of the Education Committee of the Business and Industry Advisory Committee of the OECD. She is also one of the
evaluation experts for the EU education and training programmes. She finds it extremely important to share experience
and knowledge. Sharing knowledge creates new ideas, innovations and win-win situations.
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CHAPTER 2: ANALYSIS OF THE CHALLENGES OF THE TRANSITION
OF UNIVERSITY VERSAILLES SAINT-QUENTIN-EN-YVELINES TO
UNIVERSITY OF PARIS SACLAY

2.1. History of University of Versailles Saint Quentin-en-Yvelines (1991-2015)

Versailles Saint-Quentin-en-Yvelines University (French: Université de Versailles Saint-Quentin-en-
Yvelines, UVSQ) is a French public university created in 1991, located in the department of Yvelines and,
since 2002, in Hauts-de-Seine. Consisting of eight separate campuses, it is mainly located in the cities
of Versailles, Saint-Quentin-en-Yvelines, Mantes-en-Yvelines and Vélizy-Villacoublay / Rambouillet. It is one
of the five universities of the Academy of Versailles (Wikipedia). It is one of the four universities
nouvelles (new universities)® inaugurated in the Tle-de-France region after the 2000 University project'® . It
has a population of 19,000 students, a staff of 752 people, and 1,389 teachers and researchers, as well as
an additional 285 external teachers!®®. The main moto of the university is to provide the dynamics
knowledge and innovation

The University of Versailles Saint-Quentin-en-Yvelines (UVSQ) has thrived to occupy an important place in
the national university system for in specific in the Tle-de-France Region. It is considered by a strong
multidisciplinarity subject, such as- science, human and social sciences, legal and political sciences,
medicine, engineering and technology. This consents it to ensure quality within the framework of the LMD
reform and a rich and innovative training proposition reformed to the evolution of the skills which are
frequently at the interface of two, even numerous disciplines and promotes active education and research
advancing from the cross-fertilization of these diverse disciplines. In 2014, The UVSQ has associated
university of University of Paris Saclay which composed of 4 Training and Research Units (sciences, social
sciences and humanities, legal and political sciences, medicine) with 29 recognized laboratories (13 of
which are associated with the CNRS, 1 with the IRD and 2 with INSERM) those contribute to research
training through 3 own doctoral schools and 2 doctoral schools in co-operation accreditation®. The
deployment on several sites allows a real implantation of the university in its environment and strong
partnerships with educational and research institutions, local authorities, the socio-economic fabric
(UVSQ/Projet d’établissement report 2006-2009). The balanced progress in the number of enrollments
(annual growth rate of 5.5% since 1996 to reach 15186 students in 2004/2005) and in specific doctoral
students (614 in 2005 against 541 in 2004) appears to the robust attractiveness of the University. The
increasingly balanced distribution between the various training cycles reflects both the maturity of the
university, offer of the the quality of training with its research skills and the much appreciated campus
conditions. . The main objective of the UVSQ's strategy for the period 2006-2009 is to enable new actions
to progress in these different areas that define its specificity (ibid, 2006-2009). It also reproduces the desire
to increase the visibility of the university and strengthen its influence at the regional, national and
international levels by participating in the creation and development of innovation, research and higher
education cluster (PRES) South of Paris with Paris 12-Val de Marne, Paris-Sud 11, Evry Val d'Essonne and
the Ecole Normale Supérieure de Cachan as first partners. The short-term objective is to stimulate
collaborations in teaching, research and innovation in the field of both evaluation and international
cooperationby by the improve the recognition and effectiveness of all pertner institutions. The

9 With the University of Evry Val d'Essonne, the Cergy-Pontoise University, the University of Marne la Vallée and the
UVSQ itself

100 From Wikipedia, the free encyclopedia

101 From Wikipedia, the free encyclopedia

102 YVSQ/Projet d’établissement report 2006-2009
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management of the PCEM1 from the start of the 2005/2006 school year on the Saint-Quentin-en-Yvelines
site appears as a first step. Recognition of a number of clinical and biomedical research teams is the second
(ibid, 2006-2009).

Over the period of the four-year establishment project, the University sets itself five broad policies
orientations'%:

1. Teaching policy:

This is to reinforce and unite of the LMD training offer, particularly in its multidisciplinary and partnership
aspects, or by the application (on an experimental basis) of the LMD in the Paris-ile-de-France medical
department, where is specific status will be placed not only on the fight against failure in L1, the
development of new pedagogical practices constructed on ICTs, and assessment of teaching program; but
also on the offer of vocational training by emphasizing alternation as well as training throughout life or
international mobility%4,

2. A dynamic scientific policy:

It aims to reinforce and restructure the university laboratories to ensure greater consistency and critical
size associated to current values. It also targets to promote the emergence or the reception of new
research units i.e; LSCE, CESDIP that will strengthen centers of excellence in research. It is also developing
dealings with the socio-economic world concluded the extension of innovative partnerships
competitiveness clusters, mechatronics pole of the Mantois, European Foundation for the Development of
Territories, Fondation Garches, etc. in order to promote the enhancement of research, innovation,
technological and methodological knowledge transfer as well as the professional integration of Phd
students.

3. Improvement of policy on the quality of life within the establishment:

The university want to provide both students and staff with tools, work and life environments that are
efficient and user-friendly. The scheme to figure a Student House on Saint-Quentin-en-Yvelines
demonstrates this desire. This one will be devoted to the response of the students as well as to the social,
sporting and cultural life of the students and the staffs. Specific consideration will be paid to the response
of disabilities, foreign students or lifelong learning spectators. Confirming the well-being, the hygiene and
environmental standards of all premises is a urgency. The development of IT systems will be chased, among
other things by the placement of wireless networks (WiFi), a digital workspace, and the extension of
knowledge mediation educational platform for MOOC training, and implementation TICE projects and use
of free software.

4. A multi-stakeholder partnership policy:

In previous policy, the UVSQ intends to increase its existing partnerships and to create new ones in a will to
openness nation-wide and globally in a targeted way. The UVSQ desires to reinforce its role as a major
actor in the expansion of the region by promoting closer public private research by the participating in
cultural outreach to contributing to social promotion. For the international policy, it is both a substance of
attractive benefit of the openings accessible by pooling within the PRES (opening of a joint office in China
and of a European office) and educating strong geographical partnerships for student exchanges, co-
graduation, cotutelle of thesis, scientific collaborations. Original mediation knowledge gateway operations

103 jhid, 2006-2009
104 1pid
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of science / society knowledge will be advanced in partnership with local authorities, local associations,
colleges and high schools. Correspondingly, supplement and support programs are deliberate for students
in effort in high schools in Yvelines in relation with other associated higher education institutions

5. A steering policy serving the missions of the UVSQ:

It is a question of ongoing and strengthening the quality of subtleties initiated through the preceding
contract concerning all the stakeholders of the university. The objective is to deliver the qualitiful university
with real methods, tools and indicators to progress both its action and the excellence and recital of its
various actions. This involves with specific training, communication and liability creativities and the
operation of fitting evidence and steering systems. Besides, the management of university’s assets in a
concern of forward-looking management and high environmental quality will be privileged. It is important
to emphasize that the university UVSQ has made this thoughtful change to programs offer with its own
resources. Definitely, the reform challenges of sustainable development of higher education happening
during the period of the previous quadrennial contract. It is true that the UVSQ has established its ability to
reallocate its resources in favor of a determined project. Nevertheless, it is indispensable that this contract
appear with new resources to reinforce the UVSQ in the period of thoughtful change that it is facing
throughout Europe.

The UVSQ has substituted to the LMD system since the 2004/2005 academic year for the offer to the
students with a intelligible and ambitious courses offer in the Bachelor's, Master's and PhD's, with the
exception of medical UFR, DUTs and engineering degrees. The Bachelor's degree and master program
policy was based on the multidisciplinary skills, to offer general training and pre-professionalization. The
cource contents of the Professional Licenses courses benefited among other things from the know-how of
the IUTs. The licensing curriculum is reliable across the entire UVSQ course offer. Six(6) semesters prepared
in three stages: transition to secondary education, highly multidisciplinary general education and
specialization. The offer of programs in Bachelor's degree includes 35 mentions including 11 professional
mentions among which 8 are opened in apprenticeship. These remarks are grouped into 4 areas: "Law and
Political Science"; "Humanity and Corporate Sciences", "Economic and Management Sciences", "Science
and Technology"'®. In Master, the program policy has been constructed on research skills of the partners in
the socio-economic world, and collaboration with other HERE. The Program offer includes 23 research
masters, 38 professional masters of which 7 open in apprenticeship. These fields are organized in 4
domains: "Science and Technology, Health", "Science, Environment, Territory and Economy", "Culture,
Humanity and Sciences of the Companies", "Law, Management Sciences and Political Science". PhD
students follow their course module and thesis in one of the 5 doctoral schools of the university.

2.2.1. The teaching programme MASTER SETE (2004-2015)

The programme on environment and sustainable development was at the heart of UVSQ's important
achievements. The programmes mainly have been organized by the research centre REEDS and run by
0VSQ-UVsQ that | have discusses in next section (See- ANNEX 2.1). It has responded to the challenges of
environment and climate change by creating an interdisciplinary observatory: the Observatory of Saint-
Quentin-en-Yvelines, whose mission is to support research, observation and training based on high quality
laboratories in the field of climate science, atmospheric sciences (terrestrial and planetary), humanities and
social sciences. The 35 programmes from bachelor to master degrees represent a very unique offer in the
framework of the national and European higher education and research system. This offer developed a

105 ibid, 2006-2009
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critical mass enabling our students to find jobs with responsibilities within private sector, local councils,
NGOs and State organizations. It also confirmed the position in Europe by participating actively in the new
KIC Climate “Knowledge and Innovation Community” selected by the European Institute of Technology. It
continues to contribute to the dynamics of the Paris-Saclay cluster, a pole of excellence founded by UVSQ
and other higher education institutions.

The first challenge: the complexity of sustainable development issues- Issues of climate, environment and
sustainable development, through their multi dimensionality, require an interdisciplinary approach while
rooting expertise in subjects themselves. The University of Versailles Saint-Quentin-en-Yvelines the
challenge using a single disciplinary approach combining reinforcement multidisciplinary and
interdisciplinary reflection construction. This approach has resulted in less than ten years to develop a
teaching Program offers over 30 degrees.

A second challenge: the institutionalization of interdisciplinary- In addition to providing an interdisciplinary
training, institutional support, the University place for the perpetuation of this dynamic: the Observatory of
Versailles Saint-Quentin-en-Yvelines. This is a real benefit to have a component fully dedicated to thematic
studies, thematic transcending disciplinary boundaries traditional.

A third challenge: a new job market, changing and very dynamic- Train competent people in the field of
environment and development sustainable is not the only aim of the University of Versailles Saint-Quentin-
en-Yvelines. Once the license or master it makes its graduates to serve people private, public and voluntary.
To achieve this, we implemented monitoring mechanisms proactive market needs green jobs through
building strong partnerships with both the private sector and with state and local authorities and the
voluntary sector. Obtaining a degree in the field climate, environment and sustainable development at the
University of Versailles Saint-Quentin-en-Yvelines, Career opportunities materialize to the graduate.

The Ressearch Center REEDS was determined to build on its past achievements and so enhance its research
and teaching resource capacities. The Research centre REEDS anticipated that it will remain a State-of-the-
art of a research centre and continue to exploit the advantages of size by encouraging online education
resources in a wide range of disciplines on humanities and social sciences, economics, natural sciences,
engineering science, science of the universe, formal sciences, professions and applied sciences with two
different teaching fields in Innovation, and Management of territory and local development. It has worked
as a hub of the Sciences of the Environment, Territory and the Economy

The Sciences of the Environment, Territory and the Economy (SETE) is a domain of teaching programme
which plays a pivotal role in the UVSQ teaching activities on the sustainability practices. There are four
teaching fields which bring together all its best practices on sustainable teaching programmes target,
linking everyone with learning interests in environmental and territorial development.

SUSTAINABILITY SCIENCE TOOLS AND TECHNIQUES (IDD):
IDD mention offers interdisciplinary programmes with a strong correspending linking different academic

domains, theory with practice, and building knowledge partnerships for sustainability. Each field assembles an
international panel of teaching capability over partnerships with major universities to offer students a cutting-
edge for analysis of contemporary sustainability challenges; it includes following specialties:

. Environmental Knowledge Mediation, Partnerships for Sustainable Development (MEDIATIONS)
. Ecological Economics & Integrated Environmental Assessment (EE & IA)

. Using Environmental Information Systems (UEIS)

. International Professional Master in Management of Eco-Innovation (ECO-INNOV)

. Economic Intelligence and Sustainable Development (IEDD)

. Environmental Applications of Geomatics & Remote Sensing (TGAE)
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. Health, Environment, Territory and Social Sciences (SSENnTS)

. Arctic Studies (ARCTS)
J Environmental law, Safety and Quality in Business (ESQ)
o Environmental History (HENV)

PLANNING, ENERGY AND TERRITORIAL ECOLOGY (AmMENET):
in order to follow-up the interdisciplinary courses in sustainable development to the realistic scenarios,

orient students towards embattled urban planning professions related to sustainable neighborhood and
eco-mobility and eco-system issues, and to realizing answerable approach within an organization
( company, local authority or NGO). This domain is organized by UVSQ and OVSQ including following

specialties

o Science and Techniques of Logistic Engineering, e-Logistics, Sustainable Supply Chain (LOGISTIQUE)
. Sustainable Construction and Eco-living (CDEQ)

o Sustainable Development Strategies and Corporate Social Responsibility (STRAT-RSE)

. Economic Analysis and Risk Governance (AEGR, See ANNEX 2.2).

. Climate Change Adaptation Strategies for Sustainable Territories (STARTED): Low Carbon Energy
Performance (PEC)

. Climate Change Adaptation Strategies for Sustainable Territories (STARTED): Eco-mobility,
innovation and sustainable services (EMOSID)

. Sustainable Real Estate : Management of technical equipment & property services (GETSIM)

. Sustainable Real Estate : Management of projects & property programmes (GEPPIM)

ENVIRONMENTAL SCIENCES (SEN):
It is an Interdisciplinary branch of science that transactions with human impressions on the environment.

The purposes of this domain are:
1. Know the problems and solutions of environmental
2. scientific practices to realize how the environmental behavior works
3. Exercise critical thinking and best practices of inviromental issues
4. Identify how your existence life style and actions affect by the environment
5. Understand the affects of society on the environment

This domain is organized by UVSQ and OVSQ including following specialties/

o Air Quality & Noise Measurement & Management (QUALUB)
o Planetology (PLANETOLOGIE)

. Physical Methods in Remote Sensing (MPT)

o Interactions of Climate-Environment (ICE)

o Arctic Studies (ARCTS)

ENVIRONMENTAL AND TERRITORIAL ECONOMICS AND GOVERNANCE (EGET):
The rate and difficulty of environmental changing insolences reflective economic, social and political

challenges for contemporary knowledge economy and socity. Sustainability developing ways to address
these challenges demands knowledgeable rigour, innovation and flexibility as well as the volume to think
across prevailing disciplinary boundaries. This domain is stranded in the principle that responses to political
and environmental challenges requires experts, researchers and practitioners skilled in the social sciences
with the ability to think compliantly across disciplinary and sectorial limits. It will allow developing a
theoretically sophisticated and empirically stranded considerate of the dynamic relations between
environment, society and policy through the following courses:

. Transport Security (SECURITE)
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. Theoretical and Applied Economics of Sustainable Development (ETADD)
. Tourism and the Environment (TOURISME)

According to the last degree, professional experience, an applicant may apply directly or in the first year or
second year M1 M2:

v

v

For direct entry into M1 license holder, high school students can apply for enroliment in the first
year of the Master

For direct entry into M2 any holder of master's, first year Master (60 ECTS) graduate can register
in second year of master degree for a specific specialty (see below).

Any student who wishes to follow the master course SETE complete the two years can also
register M1;
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Figure 2. 1: Formal gateway of master SETE programmes
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However, continue the practice to the challenges for sustainable development as prespectives of
knowledge economy , UVSQ has been contributed teaching potentials to the dynamics of the Paris Saclay
cluster that is a pole of excellence founded by UVSQ and other higher education and research
establishment, In February 2001, Université de Versailles Saint-Quentin-en-Yvelines (UVSQ) became a
founding member of scientific cooperation foundation foreshadowing the future campus on the Saclay
plateau. Recently, UVSQ has got some programs affiliation for exceising as a program participant from the
Université Paris-Saclay (UPSay) under two teaching fields, such as Innovation, Enterprise and Society (IES)
& Territorial gouvernance and local développement (GETEDELO) .Therefore, from 2015 , UVSQ’s
constructed Programme has re-constructed by UPSay (ANNEX 2.2. : Moderation of Teaching Programs and
Transition from UVSQ to UPSaclay). Besides some courses are under processing for the approval of
Université Paris-Saclay(ANNEX 2.2): Master SETE to Paris Saclay teaching programmes).

2.2.Building the University of Paris Saclay (2014-2018)

As part of a tremendously rapid changing and viable research and training environment, the University
Paris-Saclay is developing a strategy and plan of international academic collaboration based on high-quality
of education, research and innovation. The main challenge of it is to establish a international notorious
campus in three areas - Research, Education, and Development.

2.2.1. LABEX BASC in the University of Paris Saclay (Phase 1: 2014-2019)

The overarching objectives and scope of the LabEx BASC (Biodiversity, Agroecosystems, Society, Climate)
remain unchanged since its inception: developing and mobilizing science to support improvements in the
provision of food, fiber and bioenergy for people, while at the same reducing the negative impacts of
human activities on biodiversity, ecosystem services, the climate, and the quality of air, water and soils.
Research within BASC covers organizational scales from organisms to socio-ecological systems1 and spatial
scales from patches to regions, with a focus on territorial scales. In order to achieve this, the research
strategy of BASC focuses on "i) applying and developing shared concepts and tools to understand the
dynamics of organisms and ecosystems across a broad spectrum of human use intensity in developed and
developing countries, ii) reinforcing interdisciplinary approaches to studying socio-ecological systems that
bring substantial added value to our existing strong disciplinary research and teaching programs in climate
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sciences, genetics and genomics, evolutionary biology, ecology, agronomy, social sciences, economics and
iii) mobilizing this knowledge for technical, technological and organizational innovation, as well as decision
support for action and governance."i

The creation of the Université Paris-Saclay in 2014 has been accompanied by major efforts to define
common research and training strategies for its 19 member institutions. Scientific "Departments" were the
first structures put in place to articulate research at the university. BASC researchers helped coordinate and
write the White Papers ("Livre Blanc") that defined the strategic orientations of these departments,
especially the Life Sciences Department. The establishment of a theme in the Life Sciences Department
focusing on "Sustainability of agroecosystems, ecosystems and territoires", which corresponds to the
disciplinary scope and scientific objectives of BASC, was an important success. BASC researchers also
ensured the coherence between the objectives of the LabEx and other themes of the Life Sciences
Department, especially genomics, as well as themes in the Sciences of Planets and the Universe and the
Human and Social Sciences Departments. BASC has also developed ties with the "Maison des Sciences de
I'Homme Paris-Saclay" (MSH) which has two main objectives: foster cooperation between laboratories, and
promote interdisciplinary research within social sciences but also between social sciences and other
sciences. Research conducted in BASC is in line with the second research axis of the MSH, dedicated to
"Environment and health", which explores in particular relations between environment and territoire. In
the context of research on periurban territoires, we have also started to build ties with food sciences
researchers so that we can collectively work on sustainable food systems covering all aspects from
production to consumption.

BASC researchers were also heavily involved in the restructuring of Master's programs at the Université
Paris-Saclay to create an interdisciplinary school entitled "Biodiversity, Agriculture and Food, Society,
Environment" (BASE). This school brings together life, physical and social sciences to provide students with
strong disciplinary training and the broad perspective that is needed to address important social and
economic issues. The concurrent emergence of the LabEx, themes in scientific departments and a Master's
School with congruent objectives has created a coherent set of research and training programs that did not
exist prior to the creation of the university. BASC researchers were heavily involved in the restructuring of
Master's programs to create an interdisciplinary school BASE "Biodiversity, Agriculture and Food, Society,
Environment", which brings together life and social sciences and is coordinated by BASC researchers. The
focus of this School is highly congruent with BASC research and educational objectives.

2.2.2. School BASE and Mention GTDL (Phase 1: 2015-2019)

Recently, UVSQ got programs affiliation from the Université Paris-Saclay (Paris Saclay) under two teaching
fields, such as GTDL . So, in 2015, UVSQ’s Selected Courses will be re-constructed by Paris Saclay.
Presentation of school BASE:

LMLD (Land Management and Local Development) (in french, GTDL (Gestion des Territoires et
Développement Local). At national level, there are less than 10 LMLD mentions in Frrance. It aims to train
professionals to the new challenges of the territories and their dynamics. Territory is the product of space
and power. This physical perimeter been a social construct that can refer to administrative boundaries,
physical boundaries, socio-technical, economic configurations (organization of production systems,
movement of products ...), ecological ... It brings together the public and private actors to positions and
sometimes conflicting interests, subject to forms of regulation constantly changing (political and
administrative decentralization, but decentralization of management systems and distribution of energy,
urbanization, globalization, etc..) and falling more levels (multi-scalar dimension). It is therefore a complex
dynamic that requires cross-and multidisciplinary skills, in order to understand the logic of accelerated
interaction between human activities and land environments, to think change and action on a range of
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issues that require to put into perspective the links between companies, technologies and environment
interaction-territory local atmosphere; feeding territories, short and local chains; producer communities,
for example energy; development of local services; concept of ecosystem services; introduction of
ecological cycles in production systems; innovation. In these fields as diverse as agriculture and food,
energy, mobility, urban development, biodiversity and the environment, realize innovative and
experimental actions to build sustainability and resilience territories. The purpose of this note is to provide
students with the skills necessary to analyze and anticipate, raise awareness, educate and mobilize
stakeholders around collective adaptive and innovative strategies. This is to provide evaluation frameworks
relevant actions to enable them to think of ways of construction agreements, regulations and policies by
incorporating the terms of the transition. Formations Imprint GTDL meet, each with its specific disciplinary
and interdisciplinary terms, directly to the needs of applied skills keenly felt among governance bodies,
enterprises, researchers ... It is, for example, form managers of the relevant environment in a sustainable
development perspective, directly tailored to the needs of the territory (Agenda 21, the evaluation of
governance issues, communication strategy) and those of the company (prospective issues, quality of
product and services, social responsibility of business, etc..). Graduates specialties Imprint GTDL be
specialists with a multi-inter-disciplinary training, communicating able to analyze the territorial issue,
environmental as well as local development in their various components (physical understanding, analysis
economic, social impacts, territorial, legal and political). It is therefore to train professionals in the various
analysis (institutional, discursive, quantitative, analytical, etc..) And adapted to the worlds of territorial
development assessment and communication procedures (management issues, obligations methods
regulatory, budgetary decisions, etc..) and the worlds of public policy. This training meets the needs of the
job market through the establishment of strong partnerships with both the State and local authorities, with
the private sector and the voluntary sector.

The master programme is organised in a Master 1 “Land, risks and environment Governance” and three
Master 2 (see ANNEX 2.1): detailed presentation of Master 1 and Master 2)

MENTION GTDL — Land Management and Community Development (version 1)
The master programme is organised as:

o Master 1 “Land Governance”
o Master 1 ”Risk, Environment and sustainability”
o Master 1 “Ecological Economics and sustainable development” (in English, only)

And 6 masters 2:

Master 2 “Transition governance, ecology and society”

Master 2 “Dynamics of emergent and developing cournties”

Master 2 “Economic Analysis and Risk Governance”

Master 2 “Innovation, Land and proximity”

Master 2 “Environmental Knowledge Mediation, Partnerships for Sustainable Development”
Master 2 “Sustainable Construction and urban resilience”

Master 2 “Sustainable Development Strategies and Corporate Social Responsibility”

O O O O O O O ©O

Master 2 “Ecological Economics & Integrated Environmental Assessment”

Figure 2. 2: Mention GTDL (version 1)
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Représentation de I'architecture entrevue de la mention GESTION DU TERRITOIRE ET DEVELOPPEMENT LOCAL

A
Plateforme 1: Parconrs.A:
s des s Partenariats pour le
territoires
UE UE BASE: Stage: 96 heures
Interschool: . i TECTS Parcours B:
R -84 heures - des pays é eten
-81 hewres -9 ECTS (6)
-6 ECTS (sexlement 6
ECTS, pou;l e ; /_\ Parcours C: en apprentissage
parcowrs anglais: ‘
(1) (3) Eiafebivime J.: Analyse économiques et gouvernance des risques
S,
(2) Environnement et Parcours D:
De\‘;zmmm Gouvernance de la transition, écologie et société
- 168 heures
-27ECTS Parcours E:
(7 ) Innovations, Territoires et Proximités
>—< Parcours F: en apprentissage
Pateforme 3: Eco-Construction et Résilience urbaine
Ecological
Economics and Parcours G: en apprentissage
Sustainable
development Energie et mobilité en milieu urbain
- 135 heures
-30ECTS Parcours H: : en apprentissage
( 8) Stratégie de durable et é sociale des
\ ) entreprises
Parcours I (Recherche):
Ecological E and E integrated Analysis

Organismes participants a la mention

0 O 0O O 0O 0O 0 0 O

Université de Versailles Saint-Quentin-en-Yvelines (UVSQ)

AgroParisTech (APT)

INRA Centre Versailles-Grignon (INRA)

Université Paris Sud (UPSUD)

Ecole Centrale de Paris (ECP)

Ecole Polytechnique

Université d'Evry Val Essonne (UEVE)

INSTN (CEA): Institut National des Sciences et Techniques Nucléaires (INSTN)
CNRS (interventions ponctuelles)

Les partenaires de la formation étaient :

o Les partenaires de la KIC Climat (CEA, INRA, UPMC, GDF-Suez; Wageningen UR, Utrecht University)
o Université Paris 7

o Université Paris 1

o CEZ de la Bergerie Nationale de Rambouillet (BN)

o US Observatoire Développement Rural (INRA)

o Albion College (USA)

o Grand Valley State University (USA)

o ENA-V : Ecole Nationale Supérieure d'architecture de Versailles

o CEPN: Centre d'étude sur I'Evaluation de la Protection dans le domaine Nucléaire
o Universitat Autonoma Barcelona (Espagne)

o AgResearch (Nouvelle Zélande)

o Massey University (Nouvelle Zélande)

o Institut Euro-méditerranéen pour la Maitrise des Risques (IEMSR)

o OME : Observatoire Méditerranéen de I'Energie

GTDL (version 2)
The master programme is organised as:

o Master 1 “Land, risks and environment Governance”

o Master 2 “Transition governance, ecology and society”

o Master 2 “Dynamics of emergent and developing cournties”
o Master 2 “Economic Analysis and Risk Governance”
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Coordination of the mention: Dr Jean-Marc DOUGUET (UVSQ) and Prof. Cécile BLATRIX
(AGROPARISTECH)

Figure 2. 3: Mention GTDL (version 2)

Représentation de I'architecture entrevue de la mention GESTION DU TERRITOIRE ET DEVELOPPEMENT LOCAL

Parcours A (ouverture en 2015):
/— /| Gouvernance de la transition, écologie et société
UE UE BASE: Stage: Plateforme 1: \ /
Int hool:
Srm -84 hewes -6 ECTS Gousernance des | /,/
81 heures -9 ECTS territoires, des
_6ECTS risques et de | C 4 ~ Parcours B (ouverture en 2015):
T'environnement | Dy des pays tten
Obligatoire: 140 haxes |
(1) (2) (%) 21ECTS | \
Optionnd: 264hewes "
1SECTS \_
(.I.) ‘ \ Parcours C (ouverture en 2015): en apprentissage
.
\ 7 Analyse économiques et gouvernance des risques

___ um o e wm y
e Y

Organismes participants a la mention

Université de Versailles Saint-Quentin-en-Yvelines (UVSQ)
AgroParisTech (APT)

INRA

Université Paris Sud (UPSUD)

Ecole Centrale de Paris (ECP)

CNRS (interventions ponctuelles)

O O O O O O

The training partners :
o Les partenaires de la KIC Climat (CEA, INRA, UPMC, GDF-Suez; Wageningen UR, Utrecht University)
Université Paris 7
Université Paris 1
US Observatoire Développement Rural (INRA)
Institut Euro-méditerranéen pour la Maitrise des Risques (IEMSR)

O O O O

OME : Observatoire Méditerranéen de I'Energie

Another Master 2 of Master SETE has been integrated in the Mention INNOVATION: The Innovation
Master’s aims to bring together all the formations of the University Paris-Saclay with SHS approach mainly
on the theme of the proposed 3 universities and 7 schools Saclay. To provide both students SHS, it aims to
students engineers and scientists of high-level training on all aspects of the innovation process (detection,
financing, project management, valuation, etc.).. It is aimed at both students in science and technology
education (universities, engineering schools) - who wish to gain expertise in both social science and
increase their ability to apply their knowledge to various socio-economic contexts - that economists
students, managers, sociologists, historians, lawyers seek to adapt their training in the social sciences to
specific technical environments. For engineering students, pursuing their own teachings training is possible.
This reference is betting offer a truly multidisciplinary training, and from the M1, is one of its originality.
Multidisciplinary involves two vectors. In the first place, is completely new, a common core in the early M1
gathers different audiences, whether from SHS training or technical and scientific, ie enrolled in three
universities as Engineer (Polytechnic with a possible opening to other schools in the future). The other
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vector is the diversity of courses offered, covering different fields of social sciences (economics,
management, sociology, law, history). The original M1 is the unifying center of this new indication. He
focused the attention of the steering committee at this stage. However, the hope is to continue working in
the future, in two directions: developing proposals missions and student projects that can be achieved by
building multidisciplinary inter-institutional groups, but also working on possible pooling of purposes of M2
to improve their readability and differentiation.

Master 2 “International Professional Master in Management of Eco-Innovation (See ANNEX 2.3): detailed
presentation of International Professional Master in Management of Eco-Innovation) ” that has become
M2 Climate Change Adaptation Strategies for Sustainable Territories (STARTED): Eco-mobility, innovation

and sustainable services (EMOSID)

2.2.3. Evaluation on strategic project of Paris-Saclay University

The strategic policy of Paris-Saclay University participates for each of the fields taken into account
(governance, research, training, valorisation / innovation, international, student life / life of campus,
communication) a route that declines the achievements. This route is punctuated by three(3) things : the
academic year 2015(real start of the grouping; the 2016 IDEX review), stock valuation time carried out until
then and projected towards a desired renewal, the autumn of 2018, another moment assessment and
affirmation of a new roadmap. If all the things in this route have been weighed by the ComUE and have
meaning and importance those will favours the major strategic choices shared by the group and the
MENESR.

The choice of milestones is that of major achievements that wish to emerge the ComUE and the ministry to
lead to the founding of this "university of research and innovation class world "which is projected:%
o Structural, with the integration of new members and the evolution of the configuration of the
grouping
o Scientists, with the synergy of laboratories and the development of their activities, especially
at the international level
o oron the quality of the training and services that will be offered to students on campus in full
construction

Teaching programmes: 2016 IDEX Review (milestone 2017)%":

e Development of the teaching self-evaluation approach, quality approach.

e *Establishment of 1st job surveys on all diploma courses.

e Progress report on the evolution of the offer of training in master (the observation of this
milestone will not to be conducted only after the exploitation of the data of the autumn of 2017).

e State of reflection on the site-wide continuing education strategy. Identification opportunities for
the development of continuous training in intra-EU cooperation.

e Backin 2016: setting up of a shared learning management system (LMS) on the perimeter of the
Paris-Saclay group, interfaced with the IS. Back to university 2018 (milestone 2019):

e State of play in the harmonization of information systems (IS) applied to training and their
interoperability.

106 see report on “comue université paris-saclay contrat 2015-2019 » volet commun du contrat 2015-2019 communaute
d’'universites et etablissements universite paris-saclay

197 |bid, 2015-2019
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Implementation of an "Innovation and Industrial Relations in Training" plan that complements and
strengthens the actions of the institutions.

Valorisation and relationship with companies for practical exercises: 2016 IDEX Review (milestone 2017)€:

Realize the "industrial club" partners of the ComUE through the first memberships and a link
program. Streamline the various initiatives proposed by different components of the ComUE
(departments, Labex, schools, etc.).

Measure the strengthening of the participation of the territorial research teams in the contracts
European countries (ERC, H2020).

Research: Back to 2015 (milestone 2016):

Implementation of a common policy of signature of the scientific publications revealing the University
Paris-Saclay while allowing to each member the perceptibility of their contributions (IDEX commitment and
text of the Statutes of the ComUE). 2016 IDEX Review (milestone 2017)%:

Publication of the final document describing the shared research strategy, which will serve as a
basis for the preparation of the end-of-probation report of the IDEX.

Progress report on the concerted development of the human and social sciences, in particular
around the action of MSH (this milestone also concerns training).

Progress report on the involvement of competitiveness clusters in connection with the research
strategy.

Prepare together the process of evaluation and renewal of research units, in

line with the research strategy proposed in 2016, possibly revised following feedback

IDEX international jury.

108 ibid
109 jhid
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Table 2. 1: ComUE UPSay milestones (2015-2019)

Année
d’observation

2016

2017

2019

Institutions /
Gouvernance
Nouvelle feuille de
route prenant en compte
I’évaluation de I'IDEX
Conventions Accord sur de
d’associations nouveaux statuts permettant en
signées particulier I'intégration de
membres assaciés dans 'IDEX et
Définition d’indicateurs
de performance de site
pertinents
Recherche
Politique commune de signature
des publications en place
Document Stratégie
partagée de I'UPSaclay
Evaluation et
renouvellement des unités de
recherche
Point d’étape sur les
SHS
Point d’étape sur
I'implication des pdles
" fini e
Formation

Autoévaluation
des
enseignements

Mise en place d’enquétes

1er emploi

curtnntac lac farmatinnc

dipldmantes

Point d’étape sur I'évolution
de I'offre de
formation en master

LMS (learning management
system) mutualisé en place
pour tous les établissements
membres, interfacé avec les

Etat de la réflexion sur
lastratégie de formation
continue. Identification
d’opportunités de
développement en

Etat des lieux de I’'harmonisation des SI
appliqués a la formation

er )
1" plan « Innovation et
relations industrielles en formation »

Valorisation /

Relation avec les entreprises
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Concrétiser le « club des
industriels » partenaires de
la ComUE

International

Accroitre la participation des
équipes a H2020

Vie étudiante /

Vie de campus

Carte étudiant unique, multi-services

Plan Santé pour tous
les étudiants et personnels

Schéma régional d’amélioration de la vie
étudiante et de promotion sociale

Ouverture du «Learning
Center »

Source : report on “comue université paris-saclay contrat 2015-2019 » volet commun du contrat 2015-2019 communaute
d’universites et etablissements universite paris-saclay

2.3.Initiatives of University of Paris-Saclay for future challenges of sustainability development

The delopment expectation of University Paris-Saclay by 1 January 2020, in the form of an Exceptional
EPSCP which will propose an institutional integration original project built around the components of the
current Université Paris-Sud, of 5 member schools (CentraleSupélec, ENS Paris-Saclay, I0GS, AgroParisTech,
HEC) and IHS. Member schools and IHS retain their personality Moral and Legal (PMJ). This new offer
facility will be more powerful, more agile, tighter, more visible and more stable than the current ComUE.st
by Founding National Research Organizations (NROs) that closely associated with the creation and
operation of these new facilities. They will be stakeholders in its governance and actions. In particular to
their involvement in combined units, they will implement their research activities in the form of own units
registered in the Paris-Saclay University. Having the objective of integration with the University Paris-Saclay,
in 2025, the universities of Versailles Saint-Quentin-en-Yvelines and Evry-Val-d'Essonne from 2020 under
the name of "Member Universities". These universities will be involved in some of its innovative training
activities, research, integrated into the governance of the new establishment. They are eligible for IDEX
contributions as part of their involvement in the global strategy of the Paris-Saclay University. The overall
strategy of the University Paris-Saclay based on subsidiarity and on the operational by the associated HERE,
(sees APPENDIX 2). Member HERE retain their financial resources and HR, lead a consistent strategy their
mission includeing all of their actions in the context of of the overall strategy of the University

The University Paris-Saclay relies, to ensure its reputation and its on the common signature of scientific
publications and on the brand common to all its degrees. The resulting global visibility ensures that it
appears in international rankings at a high rank (OBJECTIVE:TOP 20 ARWU).

Models for key missions :

Perspectives of the above present needs and 21 centuries scenarios regarding on the future challenges of
education, sustainability and innovation at HERE, University Paris-Saclay has setup three fundamental
missions
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1. Education (Academic/Training)

2. Research and,

3. Innovation, driven by an international ambition strong.
For the implementation of these missions, the University Paris-Saclay also setup some
strategies. These strategies will apply to a scope of competencies corresponding to the perimeter of
the Université Paris-Saclay brand. The below proposes for each of these fundamental aspects, a specific
route defining the overall strategy and the scope of the mark of the university.

Education (Academic and Training) :
e Convey knowledge concluded training and research to build sustainable educational models that meet
the targets of students and taking into account the knowledge economy, economic development and
innovation,
¢ Reinforce the coherence of the courses offered? to students and ensure the employability of graduates,
at all levels of training,
e Structure around the Paris-Saclay undergraduate university school - innovative and inclusive training
model,
¢ Offer attractive training at the international level'! . A quality expansion process has been put in place
since 2015 and frequently expanded since:
e Common ways for inspection the knowledge by the defense of thesis (2015) for doctoral students;
¢ online application platform (2015) for master programs that extended in 2017 to the setting up
an infocentre for automated data collection from teaching level to the awarding of diplomas;
¢ Implementation of a doctoral charter (2015) that setting the circumstances a quality approach, and
ISO 9001 certification of the Doctoral College (2016);
e Autumn launch for a common Learning Management System to support education & innovation and
student monitoring (2017);
¢ Implementation of annual surveys*? on student satisfaction, the employability of graduates, etc.
o The creation of the international programs offer of the University Paris-Saclay that similar experience
of the Commission and the expertise of its Members and Components through pursue four objectives:

o advance the attractiveness of the formations of cources in particular by pursuing their
internationalization;

o make straightforward operational operation with the introduction of tools digital systems
allowing international colleberation, supported by information to Members and Components;

o launch the Doctorate of Paris-Saclay University as a reference national and international levels,
and to certify greater recognition of PhD by socio-economic actors and the higher
administration of HERE;

o Strengthen the connection between the Master and the PhD with support for the research.

110 ComUE "Université Paris-Saclay" is already offering an offer rich and successful Master's degree programs, with

45 mentions and over 350 courses for 9,000 registered students. In three years, the number of applicants from 44,000 to
96,000, of which 40% are newly arrived foreigners, guarantee of the development of international visibility

111 students today, from the entrance to the university, tend to determine in favor what they see as the best
institution possible reception for them, more and more more independently of borders. See by example the article of the
World on "Students French: a Swiss passport to succeed » http://www.mpublicite.fr/education/2017/ SUPPLEMENT_%
20TENDANCES_20_SEPT_2017.pdf) , or the detailed analysis of Djamil Salmi, in "The Challenge of Establishing World-
Class Universities "

112 first results show very good employability of the M and D diplomas, and a good index of satisfaction,
in progression over two years
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This last objective will be ensured by a progressive arranging course offer in "graduate schools" by offering
high multi-disciplinary perceptibility or thematic. The aim is to invite and retain the best students of the
Doctorate, but also to make the courses noticeable for the industrial partners

Research:

The university Paris Saclay’s research potential is exceptional with a unique contribution to France research
organizations and HERE whose researchers constitute more 55% of the total number of researchers and
teacher-researchers. It will be totally specific the university of lle-de-France bringing together medicine,
pharmacy, science and engineering as well as a great shutter in SHS with exceptional visibility. This
potential says about lying interdisciplinary, founded the capacity of the University Paris-Saclay to develop
an international research and to answer the the needs of society of the world in the face of major
challenges of 21 century by the frontier of knowledge to applications and technological innovation.

The development and annual nursing of the research strategy, and its quality evaluation of five years,
institute advantaged flashes to deliberate collectively of support and of the evaluation of the research units
of the University perimeter Paris-Saclay that addressing in particular:

e A balancing strategy between recurring and financing by Call project, the profile of the units, and
certifying both end and renewal of equipment.

e Proposals for the evaluation of the units to support their means interference, their influence and
their attractiveness, in the framework of a cooperation and consistency of research actions within
the strategy overall.

e Sustenance for contract applications, in specific European, by example by spreading and reinforcing
what the ComUE is doing successfully with ERC applications.

For the purpose of research, the best European Scientifics level worldwide research centers are-
¢ The SOLEIL synchrotron,
* Nanotechnology Center of the Nanosciences and Nanosciences Center technologies,
¢ means of manufacturing and characterization of accelerators particles
* The means of instrumentation in the field of detection,
¢ The femtosecond and attosecond laser platforms,
e Pet stores,
e Calibration platforms for space, nuclear physics, robotics, genomics, bioscience imaging,
materials, climate modeling, geosciences, etc.

While large research arrangements were formerly limited to only certain disciplines that mobilization the
knowledge platforms and tools recently concerns all fields. Contribute the research at the best level
assumes right of entry to these means. These large tools establish university master cards of Paris-Saclay.
This is one of this big métier mostly because the space the University has likened to Paris intramural. One
of the objectives of the UPSaclay to maintain and develop cooperatively these means at the best
international level, to attract researchers and establishments of HERE, and to create knowledge and value
for knowledge economy and society.

The attraction of talent in the University Paris-Saclay can only be considered in an international framework
driven by a international strategy. In steadiness with the actions already started by the ComUE, IDEX
support, coming of subsidy from the establishment and resource these external that will show a role of
booting to financing recruitment of students and staff level concerned by the standing of University Paris-
Saclay. The Way ofraising fund for best teacher-researchers and researchers International being often little
well-matched with the French standard, Collective approach and co-financing of IDEX that play a key role
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for raising funds required.

The talents attachment for implimenting Research:

e Institut Pascal, an institute of advanced studies carrying together for "thematic programs" of three
or six months with strong link with the teacher-researchers, researchers and students of the
territory. Specificity of the University Paris-Saclay, this institute will carry programs from all
disciplines.

e The Alembert Chairs, which attract high-level scientists’ level for stays of 12 months, cumulated
over 2 to 3 years, to reinforce links with the perimeter teams.

e |IDEX actions support to PhD students (doctoral contracts) and International Master's degree
students.

e funding program for PhDs with the cooperation with partners strategic of international
organizations research priorities of Paris-Saclay University.

INNOVATION

Promotion on Innovation and Valorisation of Research is the Heart of Tasks of The Paris-Saclay University,
which encourages partnerships; UPSaclay already Establish connection with the Industrial Sector, Socio-
Economic Environments and Public Administrations, The Media and The Associative Actors. It stimulates
debate and the public misappropriation of scientific knowledge, the image of the Diagonale Paris-Saclay
organ of dialogue Science and Society of the COMUE "Paris-Saclay University". It participates alongside EPA
ParisSaclay and local authorities to optimize development tools territorial knowledge economy. The direct
relations of the Get-togethers with the companies constitute a pillar of the global recovery policy of the
University Paris-Saclay. In order to encourage the development of these relationships, the University brings
its Parties who wish to strengthen their cooperation with the socio-economic world; it is also an entry point
for companies, especially the great clusters, who desire to have access at many Parts of the University
Paris-Saclay in the framework with a partnership strategic who born himself substitutes not the
relationship developed by the Parts concerned but the increases.The applicable case the University can as
well as with his partners industrial, identify issues of high significance and organize all strong point of its
perimeter to best respond to it l.e. agreement strategic with PSA. The UPSaclay’s take advantage of the
accomplishments of its institutions founders and the first achievements of the ComUE and SATT ParisSaclay
to densify the academic and industrial cluster in which it is implanted and participate in the economic
prosperity of the country.

The activities of UPSaclay towards innovation and economic development on several fronts:

e Training and talent networking for industrial attachment will be intensified.

e Accompaniment by shared tools already created. Students or staff of the University supported by
its scientific and technological advances since the development until the beginning and creation of
new companies. These tools already show remarkable outcomes that demonstrate their value
added.

o The partnership in research and training with companies of all by reinforcing the actions of recent
years (implementation relationship by SATT, Plug in Labs ...) and emphasizing international
partnerships with major international groups i.e. laboratories Mixed public-private and industrial
chairs should be developed at larger scale.

e Participation of the local innovation ecosystem that including the organization of an annual fair that
will bring together all actors: investors, politicians, researchers, business creators, great groups,
SMEs or students with the aim of stimulating of the crossed meetings and constitute an attractive
and fertile showcase of University Paris-Saclay.

o The growth of the Design Center created by the ComUE in 2017
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From the above discussion on next taget of paris-saclay university, we can say, the internationalization of
the paris-saclay university is a major axis in support of its future terget, for trained actions to education,
research and innovation.

As such, the University Paris-Saclay:

e Inorder to develop of international attractiveness on training and research, the University Paris-
Saclay using in particular the program lever of contributions and calls for international projects, the
development of an offer of international programs and doctoral cotutelles;

e For support of scientific cooperation operations (summer schools, workshops, colloquia) and the
mobility of teacher-researchers, researchers and students between Parties and strategic
partners of University Paris-Saclay abroad with a goal of mobility aunt for all his students;

e supports, coordinates the contribution of projects and programs, emerging capability and a
political influence in order to increase this participation in a sensitive way.

e The mobility of their students for research and training within them and in consultation with the
other Parties of Paris-Saclay University through conventions and partnerships that they already
signed. Also concerning their specific training and their mixed units, the Parties contribute to the
development of University of Paris-Saclay. .

2.4.Global initiatives of future challenges/issues of Innovation, Education and Sustainability
for the 21st century’s knowledge economy

Modes of learning have shifted dramatically over the past two decades with changes in the ways people
access, exchange and interact with information. Schools have changed far more slowly with the
fundamental aspects of learning institutions remaining essentially familiar for 200 years or more (Davidson
et al., 2009). Educationalists debate the many ways in which the content of education — at all levels — and
the process of learning, will need to change over the years ahead (Peter Fisk,2017). Globalization,
knowledge economy and society, innovative technologies, sustainability issues, migration,
international competition, changing markets, and transnational environmental and political
challenges all drive the fulfilment of skills and knowledge needed by students to survive and
succeed in the twenty-first century. Educators, education ministries and governments, foundations,
employers and researchers refer to these abilities as twenty-first century skills, higher-order thinking
skills, deeper learning outcomes, and complex thinking and communication skills (Scott, 2015).
Awareness in these skills is not new; researchers at Harvard University have been studying student
learning processes and approaches to teaching higher-order skills for over forty years (Saavedra
and Opfer, 2012, p. 4). Future educational systems are predictable to transform from institutions with a
strong emphasis on teaching to organizations with an increased emphasis on learning. Recognition of
multiple pathways for acquiring education learning skills will follow. Teachers will plan and design
challenging learning mediation knowlegd getway, tools & actions for dealing sustainable development at
HERE and students will learn anytime or anywhere at a pace comfortable for them, using whichever tools
they choose. The roles of teachers will be transformed from experts on subjects to that of guides and
coaches (Ericsson AB, 2012; Frey, 2007). Twenty-first century teachers will assess their student’s abilities,
identify and design learning actions to help them attain deeper understanding. Ongoing formative
assessment is most operative for this methodology as it consents teachers to adjust their approaches
within education modules for maximum dynamc effectiveness.

24.1. The changing content and methods of learning in the 21stcentury

Educators have repeatedly argued that present approaches to teaching and structuring learning
environments are inadequate to addressing and supporting twenty-first century learning needs (Carneiro,
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2007; Delors et al., 1996; P21, 2007; VISIR Consortium, 2012). Now we are in an environment of knowledge
society and economy. The knowledge based societies become more knowledgable, HERE must evolve to
ensure the information and skills needs for students. Over the last two decades, no fewer than ten
international organizations and commissions, governments, private consortia and private institutions have
proposed frameworks and outlined competencies needed to address twenty first century challenges(Scott,
2015). Dede (2010) and Salas Pilco (2013) linked several outlines to identify the progress of refrains over
time and the point out they have in common. The key focus of twenty-first century learning is adaptation to
keep pace with demand and expectations (Punie, 2007).

Personalization, collaboration, communication, informal learning, productivity and content creation are
central to the competencies and skills learners are expected to develop and the way in which these skills
are taught (Scott, 2015). These elements are key to the overall vision of twenty-first century learning
(McLoughlin and Lee, 2008; Redecker and Punie, 2013). Besides, personal skills (initiative, resilience,
responsibility, risk-taking and creativity), social skills (teamwork, networking, empathy and compassion)
and learning skills (managing, organizing, metacognitive skills and ‘failing forward’ or altering perceptions of
and response to failure) are vital to peak performance in the twenty first century workplace (Learnovation,
2009). While many of these competencies and skills may seem modern the‘are not new, just newly
important’ (Silva, cited in Salas-Pilco, 2013). Current thinking about twenty-first century learning
emphasizes the need to radically transform the purpose of institutes and expectations of what students
should learn in the classroom (Scott, 2015). Approaches to measuring school success must also therefore
be re-evaluated (Bull and Gilbert, 2012; Facer,2011; Leadbeater,2008; Robinson, 2006). Overall, the focus
has shifted away from access towards equitable quality education to lifelong learning, strengthened
training and skills for work and life, and improved learning outcomes at all levels of education (Anderson,
2014; UNESCO and UNICEF,2013). There is a clear consensus that new approaches to learning must
accommodate the characteristics of today’s students, become more inclusive and address twenty-first
century interdisciplinary themes (Carneiro, 2007).

There are a number of effective, research-based curriculum models capable of guiding twenty-first century
learning. Sternberg and Subotnik (2006) argue for a curriculum focused on fostering learners’ capabilities in
‘The other 3 Rs'''%:Reasoning (analytical, critical thinking and problem-solving skills), Resilience (life skills
such as flexibility, adaptability and self-reliance) and Responsibility (wisdom or the application of
intelligence, creativity and knowledge for a common good)'(p.1). Wagner (2010) and the Change
Leadership Group at Harvard University identified another set of competencies and skills. Informed by
several hundred interviews with business, nonprofit and education leaders, Wagner stressed that students
need seven survival skills to be prepared for twenty-first century life, work and citizenship**:

e Critical thinking and problem solving

¢ Collaboration and leadership

¢ Agility and adaptability

¢ Initiative and entrepreneurialism

o Effective oral and written communication

¢ Accessing and analysing information

e Curiosity and imagination (p. 4).

Wagner et al. (2006) advocate a curriculum founded on very different principles — ‘The new 3 Rs’: Rigour,

113 Scott, C. L. (2015). WHAT KIND OF LEARNING FOR THE 21st CENTURY? 14.
114 |bis,2015
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Relevance and Respect. Rigour refers to the abilities and capacities students acquire as a result of their
learning. Relevance refers to their understanding of how their learning connects to current real-world
challenges and future work. Respect refers to the promotion of respectful relationships among teachers
and students that foster academic and social competence (pp. 1-2). Ackerman and Perkins (1989, pp. 80-81)
have endorsed ‘thinking skills being taught as a “meta-curriculum” interwoven with traditional core
subjects’. Conley (2007) emphasizes the importance of learners developing ‘habits of mind’ including
analysis, interpretation, precision and accuracy, problem-solving, and reasoning to support thinking and
reflection. Levy and Murnane (2004) favour building skills in ‘expert thinking’ and the use of detailed
knowledge and metacognition to support decision-making (p. 75). Prensky (2012) advocates a student-
centric curriculum founded on ‘The 3 Ps’; these consist of ‘Passion (including character), Problem solving
(including communication) and Producing what is required with creativity and skill’ (pp. 23-25). Perkins
(cited in P21, 2007b, p. 2) has endorsed the teaching of ‘thinking skills’ ... as a “meta-curriculum”
interwoven with traditional core subjects’. Tucker and Codding of the US-based National Center on
Education and the Economy (1998) also urge schools to adopt ‘a thinking curriculum — one that provides a
deeper understanding of the subject and the ability to apply that understanding to the complex, real-world
problems that the student will face as an adult’ (pp. 76-78).

The notable features of the above models are inquiry, design and collaborative learning for effective
instruction(Scott, 2015). A curriculum based on these learning methods blended with more direct forms of
instruction is necessary to build knowledge, understanding, creativity and other twenty-first century skills
(Trilling and Fadel, 2009, pp. 134-135). Research carried out by OECD/CERI on ‘New Millennium Learners’
(Ananiadou and Claro, 2009) described three dimensions for learning in the twenty-first century —
information, communication, and ethics and social impact. An international survey of CEOs carried out by
IBM (2010) also found that chief executives believe creativity will be essential to successfully navigate an
increasingly complex world(Scott, 2015).

The Assessment and Teaching of 21st Century Skills project(ATC21S)° categorized twenty-first century
skills internationally into four broad categories — ways of thinking, ways of working, tools for working and
skills for living in the world (Griffin, McGaw and Care, 2012). Meanwhile, the US-based Apollo Education
Group, a leading provider of higher education programmes for working adults, cited ten skills needed by
students to survive as twenty-first century workers (Barry, 2012): critical thinking, communication,
leadership, collaboration, adaptability, productivity and accountability, innovation, global citizenship,
entrepreneurialism, and the ability to access, analyse and synthesize information.

The Asia-Pacific Economic Cooperation (APEC)'!® has identified the development of twenty-first century
competencies among youth as a ‘pressing international concern’(Scott, 2015). These competencies are
defined as the knowledge, skills and attitudes necessary to be competitive in the twenty-first century
workforce participate appropriately in an increasingly diverse society, use new technologies and cope with
rapidly changing workplaces(ibid, 2015). APEC members defined four ‘overarching 21 century
competencies’ that should be integrated into existing educational systems — lifelong learning, problem
solving, self~-management and teamwork (APEC, 2008).

Lastly, the US-based Partnership for 21st Century Skills (hereinafter P21), a coalition of business leaders and
educators, proposed a Framework for 21st Century Learning, which identified essential competencies and

115 ATC21S is a worldwide multi-stakeholder partnership consisting of the University of Melbourne, Cisco, Intel and
Microsoft, based in Australia, Costa Rica, Finland, the Netherlands, Singapore and the United States, with more than 250
researchers spread across sixty institutions worldwide.

116 APEC is an alliance of twenty-one Pacific Rim member economies promoting free trade, economic cooperation and
economic growth throughout the Asia-Pacific region.
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skills vital for success in twenty-first century work and life (P21, 2007a, 2011). These included ‘The 4Cs’ —
communication, collaboration, critical thinking and creativity, which are to be taught within the context of
core subject areas and twenty-first century themes(Scott, 2015). This framework is based on the assertion
that twenty-first century challenges will demand a broad skill set emphasizing core subject skills, social and
cross-cultural skills, proficiency in languages other than English(ibid, 2015), and an understanding of the
economic and political forces that affect societies (P21, 2007a, 2013).

2.4.2. Availability of Innovative Mediation Tools and Platform for facing the future learning
challenges

In a speech at the 2006 TED Conference, Sir Ken Robinson, a leading thinker and speaker on creativity
remarked, ‘We do not grow into creativity, we grow out of it — or rather, and we are educated out of it'.
Traditional education, with its emphasis on rote learning and memorization of static facts, has long valued
conformity over novelty of thought (Wan and Gut, 2011). However, in today’s world of global competition
and task automation, innovative capacity and a creative spirit are fast becoming requirements for
professional and personal success (Brown, 2019). Robinson (2006) argues that humanity’s future depends
on the ability to ‘reconstitute our understanding of human capacity and place creativity and innovation in
the forefront of our educational systems’. Divergent thinking (the courage to ‘seize’ problems) and
enthusiastic experimentation boost creativity and innovation even further (Center for Curriculum Redesign
and OECD, 2012). The capacity to ‘break new ground’, invoke fresh ways of thinking, put forth new ideas
and solutions, pose unfamiliar questions, and arrive at unexpected answers further advance innovation and
creativity (Gardner, 2008; Sternberg, 2007). Successful individuals will be those who possess the creative
skills to envision a strategy for making the world a better place for all (ibid, P21, 2007a, p. 14).

Now days, students want to desire an active learning involvement that is social, participatory, supported by
active knodgeble media and within learner mechanism. Conole and Creanor (cited in McLoughlin and Lee,
2010) report that today’s students ‘have high expectations of how they should learn, selecting the
technologies and learning environments that best meet their needs with a sophisticated understanding of
how to manipulate these to their advantage’ (p. 3). Today’s learners pursue learning by exploring,
expressing and exchanging ideas using technological means (Ben-David Kolikant, 2010), often tinkering and
using trial and error to try different strategies until they arrive at solutions (Papert, cited in Ben-David
Kolikant, 2010; Facer, 2011). The continual growth of web-based multimedia and social media
incorporating text, audio, photo and video capabilities provide increasing opportunities for educational
institutions to integrate these technologies into teaching, learning and assessment (McLoughlin and Lee,
2010). Such technologies and platforms must be integrated with sound pedagogical strategies and tied to
learning goals, in order to facilitate genuine communication and interaction among students and to support
their creation of user-generated content (Scott, 2015).

The 21st century learners seem to have a diverse methodology to learning and have different potentials
about the use of innovative technology in learning than their predecessors. The new learning paradigms of
connectivism, navigationism, Social Networking, connecting the Dots, Education 4.0(Pedagogy 1.0,
Pedagogy 2.0, Pedagogy 3.0, and Pedagogy 4.0) are described and discussed in the light of the role of HERE,
academic staff and students. All of these patterns have robust social constructivist learning concept
supporting their foundations and as such still have at their centre a vital role for academic staff and student.
This is a part not in spite of the technology but rather one that is reinforced and allowed by the innovative
technology, particularly with high opinion to the social networking tools, and Education 4.0.

2.4.2.1. Social networking tools
Social media online is an innovative knowledge meadiation network for unified learning designs, through
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share, collaboration and cooperation. Besides, the research findings, many inventors are looking for applied
examples of applications that consequence in valid learning. Mentors, teachers, and learners are beginning
to use social networking tools in ways that promise to revolutionize the way e-Learning is produced and
consumed (Signorelli, 2009.), including-

¢ online learning sites driven by Wikipedia-style collaborations;

e classroom-based efforts which benefit from social networking tools, including online discussion
boards and live chats, Twitter, and Jott, many of which eventually become online learning modules
through postings on YouTube; and

e online sites where communities of learners use a variety of tools to create and share learning
resources and modules

The result of innovations in social networking online is another tremendous move forward in learner-
centric, rather than teacher-centric, instruction (Signorelli, 2009). Examples of such instruction include:
Smarthistory.org (http://www.smarthistory.org), a free collaborative online art history site which was
designated one of the “Top 100 Websites” worldwide by PC Magazine in July 2009, and which won an
international “Best Education Website” Webby Award earlier this year. The site adds value by*'’:

e Creating a strong element of collaboration by showing that contributors are trainer-teacher-
learners

Forming a community of learners through the Smarthistory http://en.wikipedia.org/wiki/Blog blogs

¢ Providing http://en.wikipedia.org/wiki/Rss RSS feeds for those who want to remain aware of new
additions

e Incorporating well-produced Podcasts as an integral part of the learning mix

e Using http://www.flickr.com/about/ Flickr for images

e Supporting extremely easy navigation
Reaction from users has been strong and positive (ibid,2009). Institutions listing Smarthistory as a resource
include:

e The Corcoran Gallery and College of Art;

e Education Network Australia;

e The Glasgow School of Art;

e Princeton University;

e UNESCO Bangkok;

e The University of Amsterdam;

e The University of Hong Kong; and the University of Melbourne.

[] Guild Research(https://www.elearningguild.com/content/4126/about-the-research-library): Guild

Research brings six categories of research resources absorbed on portion you make sense of the gravity,

complexity, and future of research field for industry analysts and leading experts to investigate existing and
new sources of knowledge and bring brief information and applied insights that can use to make important
decisions, inform practice, and stay current. This is where will find out about research in the field, new
technologies, and what your peers are doing and thinking, in practical language, including- Case studies.
Presentations, Resources, Research reports, Guild white papers, Industry perspectives.

e Lifelong Education @ Desktop ( http://www.leadonline.info/history.cfm LE@D) project :

Philip Turner, Vice Provost for Learning Improvement and Professor in the School of Library and
Information Sciences, was instrumental in creating the Lifelong Education @ Desktop
( http://www.leadonline.info/history.cfm LE@D) project in 2003. LE@D began as a collective effort

117 Revolutionizing E-Learning: Innovation Through Social Networking Tools by Paul Signorelli(2009)
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between the University’s School of Library and Information Sciences and the Northeast Texas Library
system. An Institute of Museum and Library Sciences grant provided funding. The project lengthened
beyond the School of Library and Information Sciences in 2006 to become part of the University’s Center
for Distance Learning. It currently work for online learners through Texas library systems, state libraries, the
American Library Association, and other establishments.

N-Gen project :

The commitment to effectively using online resources and social networking tools in the N-Gen project
begins with

(http://media.unt.edu/cdlpod/gep/BORvid HQ.htmI?CFID=2644885& CFTOKEN=f8045379a7ce2afe-
38689D35-FECA-90FD-88EOD570A15EE2B2&jsessionid=12304a276b8c4008a002695101e346b10e79TR) an
online video which defines the project and documents its successes. It leftovers with technical assistance

on condition that to faculty through the University’s Center for Teaching, Learning and Assessment, and
continually focuses on the aim of creating improved learning experiences that totally participate students.
Students use a variety of tools with Blackboard Vista and Moodle to facilitate online communication that
adds to the usefulness of classroom-based mechanisms of the courses.

The e-Science movement: The e-Science movement is offering right to use to exclusive and rare high-level
tools, presenting learners with exclusive prospects to participate in the kinds of research directed by
professional scientists. Another example is the Global Hands-On Universe (HOU) programme, which is
designed to stimulate collective learning in astronomy; while the Cardinal Humanities movement
propositions innovations such as the Decameron Web, which constitutes an excellent example of the Web
providing access to scholarly materials and offering students opportunities to observe and emulate scholars
at work (Brown and Adler, 2008; Facer and Selwyn, cited in Sharpe, Beetham and de Freitas, 2010; Punie,
2007).

Four generations model of education: Education 4.0

In the last 250 years, society has vast experienced four Industrial Revolutions, which have completely
transformed the face of industry as we know it. We accept as true that the changes in industry should and
must have a direct influence on the way we build the education system for today’s students. If your aim is
to create students for next challenging world who can become valuable asset of the staff and independent
problem solvers, educational paradigms need to be reconstructed alongside each new revolution in society.

Economy (20*"

ndustriaized Century)

Econamy
(19" Century)

Agricultural
Economy
(19
Century)

Education 4.0 is a hybrid version of such types of rebellion that comes from a digital code. This code had
initially been used to mark the disruptive change, which takes place in the manufacturing industry through
the pervasive application of Information and Communication Technology (ICT), coining the term Industry
4.0 (Thomas & Gerold, 2016). Since then 4.0 has been applied to many other fields, which are equally
affected by the rapid changes we are facing in the world of today in general, such as Work 4.0 or
Healthcare 4.0, you name it (ibid,2016) . The changes in reading and learning mothedlogy need that
educationalists devise new pedagogical methods). When rethinking academic education to meet these
future challenges, we developed a set of propositions, to describe the fundamental principles we should
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follow, if we want to prepare our students for the future. Incidentially, some of these principles parallel
those from industry 4.0 (ibid, 2016). The speedy pace of appearance of Industry 4.0 necessitates that
Education 4.0 also leapfrogs from the current Education 2.0 framework to Education 3.0/4.0.

e Education 1.0: centuries of experience with memorization

e Education 2.0: Internet-enabled learning (touchdown, still fluid, and abandon position, , we are

leaving!)
e Education 3.0: Consuming & producing knowledge (we are here now!)
e Education 4.0: Empowering education to produce innovation (we will be there in future!)

Education 1.0 is, corresponding the first generation of the Web, a principally one-way process. Students go
to universities to get education from professors, who supply them with information in the form of a stand
up routine that may include the use of class notes, handouts, textbooks, videos, and in recent times the
World Wide Web(Keats & Schmidt, 2007) . Students are largely consumers of information resources that
are delivered to them, and although they may engage in activities based around those resources, those
activities are for the most part undertaken in isolation or in isolated local groups(ibid 2007). Infrequently do
the consequences of those actions contribute back to the information resources that students devour in
carrying them out?

Education 2.0 ensues when the technologies of Web 2.0 are cast-off to increase out-of-date styles to
education. Education 2.0 involves the use of blogs, podcasts, social bookmarking and related participation
technologies but the circumstances under which the technologies are used are still largely embedded
within the framework of Education 1.0(Keats & Schmidt, 2007). The progression of education itself is not
transformed meaningfully although the groundwork for wider conversion is being laid down. Moreover,
Web 2.0, the name given to the second stage of development of the World Wide Web, which is
characterized by the move from static web pages to dynamic or user-generated content and the growth of
social media (Wikipedia, 2014). Web 2.0 sites allow users to interact and collaborate as creators of user
generated content in a virtual community. It has also made possible the building of communities of learners
and scholars. Social learning tools such as Second Life facilitate the creation of online study groups in which
learners work together(ibid,2015). This participatory culture provides greater opportunities to initiate,
produce and share creations, and to engage in peer-to-peer learning (Scott, 2015). The web 2.0 movement
increased digital tools and affordances which had an impact on teaching. It's a learning model that
empowers learners by giving them new means to develop and create knowledge, to communicate and to
have a certain control over their learning process!'®. Besides, Pedagogy 2.0 is a term for ‘an emerging
cluster of instructional practices that advocates learner choice and self-direction as well as engagement in
flexible, relevant learning tasks and strategies’ (McLoughlin and Lee, 2008a, p. 15). At the heart of
Pedagogy 2.0 is freedom of choice that allows learners to select which media to access, which resources to
exploit, which tools to use and how, when and where to use them (Scott, 2015). Learners now have many
modalities accessible to them including text and web based multimedia integrating rich audio, photo and
video capabilities.

Education 3.0. We are beginning to apply educational technologies but still largely within this paradigm,
although uptake is happening at a more rapid pace than we expected (Derek. K!*° & J. Philipp'?°, 2007).

109 Information retrieved from the following website: http://www.igi-global.com/dictionary/pedagogy-2-0/22171

119 professor Derek Keats is Executive Director of Information & Communication Services at the University of the
Western Cape in Cape Town, South Africa.

120 3, Philipp Schmidt is the Freecourseware Project Manager at the University of the Western Cape, South Africa; and a
Researcher and PhD candidate at the United Nations University MERIT in Maastricht, The Netherlands.
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Education 3.0 is considered by rich, cross-institutional, cross-cultural educational opportunities within
which the initiates themselves perform a key character as designers of knowledge work of art that are
shared, and where social networking and social benefits outside the immediate scope of action
performance a robust role. The distinction between artifacts, people and process becomes blurred, as do
distinctions of space and time. Institutional arrangements, including policies and strategies, change to meet
the challenges of opportunities presented. Education 3.0 as used here is embraces many of the concepts
referred to by Downes (2005). In his concept of e-learning 2.0, but accompaniments them with an
emphasis on learning and teaching progressions with a focus on institutional variations that attend the
collapse of restrictions (between teachers and students, HERE, and disciplines).

Education 4.0 is a respond to the needs of IR4.0 where human and technology are aligned to enable new
possibilities (Aziz Hussin, 2018). Fisk (2017) explains that the new vision of learning promotes learners to
learn not only skills and knowledge that are needed but also to identify the source to learn these skills and
knowledge. Learning is built around them as to where and how to learn and tracking of their performance
is done through data-based customization (ibid, 2018).
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Characteristics

Primary role of
professor

Content
arrangements

Learning activities

Institutional
arrangements

Student
behaviour

Technology

Table 2. 2 : Educational generations in higher education

Education 1.0

Source of knowledge

Traditional copyright
materials

Traditional, essays,
assignments, tests,
some groupwork within
classroom

Campus-based with
fixed boundaries
between institutions;
teaching, assessment,
and accreditation
provided by one
institution

Largely passive
absorptive

E-learning enabled
through an electronic
learning management
system and limited to

participation within one
institution

Education 2.0

Guide and source of knowledge

Copyright and free/open educational
resources for students within
discipline, sometimes across
institutions

Traditional assignment approaches
transferred to more open
technologies; increasing
collaboration in learning activities;
still largely confined to institutional
and classroom boundaries

Increasing (also international)
collaboration between universities;
still one-to-one affiliation between
students and universities

Passive to active, emerging sense of
ownership of the education process

E-learning collaborations involving
other universities, largely within the
confines of learning management
systems but integrating other
applications

Source: Elaborate by myself (modified version of Derek et al, 2007,
http://firstmonday.org/ojs/index.php/fm/article/view/1625/1540#k2)
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Education 3.0

Orchestrator of collaborative
knowledge creation

Free/open educational
resources created and
reused by students across
multiple institutions, disciplines,
nations, supplemented by
original materials
created for them

Open, flexible learning activities
that focus on creating room for
student creativity; social
networking outside traditional
boundaries of discipline,
institution, nation

Loose institutional affiliations
and relations; entry of new
institutions that provide higher
education services; regional and
institutional boundaries
breakdown

Active, strong sense of
ownership of own education, co-
creation of resources and
opportunities, active choice

E-learning driven from the
perspective of personal
distributed learning
environments; consisting of a
portfolio of applications

Education
4.0


http://firstmonday.org/ojs/index.php/fm/article/view/1625/1540#k2

The following construct shows how things have changed from education 1.0 to the emerging education 4.0
paradigm.

Meaningis ....
“Download” Education 1.0 Dictated

“Open Access” Education 2.0 Socially constructed, usually with aid of Internet access

Knowledge Producing Socially constructed and contextually reinvented knowledge
Education 3.0
Innavation Producing Built through selective individual and team-driven focused innavations
Education 4.0 practices

Technology is .....
“Download” Education 1.0 Confiscated at the classroom door (digital refugees)

“Open Access" Education 2.0 Cautiously adopted open access (digital immigrants)

Knowledge Producing Everywhere (digital natives in a digital universe) for ubiquitous knowledge

Education 3.0 construction and transmission

Innovation Producing Always changing with the direct input of learners acting as a major

Education 4.0 source of tech evolution in the service of innovation production
Teaching is done....

“Download” Education 1.0 Teacher to student

“Open Access” Education 2.0 Teacher to student and student to student (progressivism); Internet
resources are a normal part of learning activities

Knowledge Producing Teacher to student, student to student, student to teacher, people-
Education 3.0 technology-people (co-construction of knowledge)

Innovation Producing Amplified by positive innovation feedback loops; ubiguitously and
Education 4.0 creatively 24/7 in all phases of living, learning, and working;

Scho

“Download™ Education 1.0 In a building (brick)

“Open Access” Education 2.0  In a building or online (brick and click), but increasingly on the Web
through hybrid and full internet courses

Knowledge Producing Everywhere in the “creative society” (thoroughly infused into society:
Education 3.0 cafes, bowling alleys, bars,

Innovation Producing In the globally networked human body, a continuously evolving instrument
Education 4.0 innovatively supplementing

Source: Framework of John Moravec'?! as adapted by Arthur M Harkins!22

121 John Moravec, Ph.D. Researcher, futurist, author, knowmad scholar on the future of work and education; a global
speaker; editor of the Knowmad Society project; a co-director of the Invisible Learning project; and founder of Education
Futures LLC.

122 Arthur M. Harkins (March 8, 1936 — May 17, 2016) was an American futurist who was an associate professor in the
Department of Organizational Leadership, Policy and Development and faculty director of the Graduate Certificate in
Innovation Studies program at the University of Minnesota (UMN). Harkins' contributions to the field of futures studies,
include raising anthropologists' awareness of the field and expanding the scope of future studies to include the concept
of "culture", starting with the American Anthropological Association's "Futuristics Sessions" which he co-chaired
with Magorah Maruyama in the early 1970s.Harkins co-authored StoryTech with George Kubik.
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2.5.Pedagogic Innovation: An Experience on REEDS Corporate Learning Platform

(ePLANETe)
REEDS was an International research unit of OVSQ - UVSQ for Research in Ecological Economics, Eco-
innovation & Engineering Sustainable Development (EA 4456 at OVSQ - UVSQ). It was a converted project
of the Center of Economics and Ethics for Environment and Development (C3ED) and of the C3E (University
Paris Pantheon Sorbonne that founded by René Passet. It was an interdisciplinary research center
organized by Prof. Dr. Martin O'Connor, engaged of 18 researchers, 23 contract researchers, 12
administrative staff and technical and 29 PhD students, included sufficient adjunct faculty, trainees and on
a network of 50 guests of honor and scientific associates both in France and internationally. It is part of the
Observatory of Versailles Saint-Quentin-en-Yvelines, component of the University from Versailles Saint-
Quentin-en-Yvelines. It engaged three main missions, which are the research, innovation, and teaching. The
main implementation of REEDS was the Bergerie Nationale de Rambouillet, and its members were spread
over three UVSQ sites: Rambouillet, Guyancourt (Saint-Quentin-en-Yvelines), and Mantes-en-Yvelines.
The main scientific activities of REEDS were the creation, adaptation and application of knowledge in
ecological economics for exploring the Interdisciplinary sustainable Development on Dynamics of socio-
economic and environmental systems, Economic and environmental assessment & indicators of sustainable
development (micro, meson & macro scales), Strategy of eco-innovation and corporate social responsibility ,
Help with private, public and collective decision, Socio-economic Observation and Environmental Values by
the using methods of Modeling & Integrated Economic and Environmental Analysis, Techniques of
guantitative analysis (economics, economic accounting and Environmental ..., Geographic Information
Systems (GIS) and Spatial Analyzes, Technological and social watch and foresight, risk and scenario analysis,
Interactive multimedia techniques (knowledge mediation, platform ePLANETe [KerBabel]), Multi-criteria
and multi-stakeholder analyzes, Participatory and action research methods, Observatory of eco-innovation
and territorial development. _The REEDS International Center was engaged in a variety of research,
enhancement and knowledge mediation activities in the field of ecological economics. Grouped into seven
types listed below, these activities are associated with the REEDS members primarily involved
Projects:

e Thesis

e Educational Resources

e Knowledge Mediation Tools

o Networks

e Education Programs

e Dissemination: Documentation / Publications

At REEDS research Centre, where | was the enrolled Ph.D (primarily online) student of economics Science,
my experiences during that time, REEDS was positioning itself as a scientific player in the development of
capabilities and the deployment of multimedia tools for 21% century challenges. It was a commitment to
provide innovative e-Learning by innovative platform; Social networking tools were an integral part of
what the Research Centre offers; Course materials are easy to access; asynchronous and synchronous
online discussions ; the conditions for establishing dialogue between different categories of actors in
society concerned with education, innovation and sustainable development - See ANNEX- Liste des Actions
(EVADDES). The members of REEDS have established a wide profile of research activities centred on
ecological economics and sustainable development. They were prominent in European research projects,
notably on the science/society interface and in integrated innovation, education and sustainability
assessment. The REEDS had determined to build on its past achievements and enhanced its research and
teaching resource capacities, anticipates State-of-the-art of a research centre and continue to exploit the
advantages of size by encouraging online education resources in a wide range of disciplines on humanities
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and social sciences, economics, natural sciences, engineering science, science of the universe, formal
sciences, professions and applied sciences with two different teaching fields in Innovation, and
Management of territory and local development - See ANNEX The EVADDES (2012) Performance
Categories . Of course, it had good enough potentials for facing the Education 3.0/4.0 Paradigm that
interlink to innovation, sustainability, knowledge Economy/ Society.

2.5.1. What ePLANETe is doing towards Future Issues/Challenges Education, Sustainability
and Innovation?

Prof. Dr. Martin O'Connor, Ex-director of REEDS and Professor of Economies in Paris Saclay, was
instrumental in creating the “ePLANETe” project. ePLANETe began as a collaborative effort between the
University’s UVSQ and the Laboratory Resources system. The project expanded with its key feature on the
design and exploitation of multimedia knowledge mediation and learning tools (trademark KerBabel™) in
research partnerships (e.g., the Deliberation Matrix, and interactive multimedia deliberation support tools
for agriculture, biodiversity, coastal zone management and climate change domains) and teaching
programs (the Brocéliande system of on-line teaching resources) to become part of the knowledge society
domain. Currently it has reorganized and prepared to serve future challenging solutions on education,
sustainability, and innovation for knowledge economy learners through UVSQ and Paris Saclay. How it will
deal with those issues/challenges that | will give the details presentation in the next chapter.
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Here, some of the specific initiatives that has been taken ePLANETe are described in the table below.

Table 2. 3 : Initiatives of ePLANETe for future challenge

Initiatives of ePLANETe that could become the precursors of our work in future issues/challenges of Education,

Sustainability, and innovation

Initiative Target

Face the fourth generation education issues/
challenges, includes Sustainable
development(education) goal4: Towards
inclusive and equitable quality education and
long-life learning for all, Sustainability strategies’
of Higher Education, alue Creation Strategic in
higher education : globalization, Improving
learning processes and outcomes

Creation of the Free teaching platform for education Unit

Established “connecting dot” framework,
includes best practices in Promoting education
for sustainable development, sustainability at
higher education, green growth: sustainable
campus, green economy

Creation of the Free knowledge sharing Spaces for sustainability
practice Unit:

IDEAS & ACTIONS :
innovations.eplanete.net/ideasgreeneconomyall

Creation of the knowledge platform for Innovation Unit

2.5.2. Connecting the Dots strategies: Perspectives of ePLANETe Blue
Learning outcomes depend on engaged teachers, effective instruction and resource, appropriate tools,
supportive environments, and positive relationships between teachers and Students. ePLANETe Blue

1Z3js the leader in connecting these elements — methods, tools, environments, and relationships

platform
for humanized, high-impact learning experiences. The ePLANETe Blue is an online “Collaborative Platform”
oriented toward the social learning and the deliberation support addressing sustainability challenges

(O’Connor and Lanceleur, 2015).

The ePLANETe Blue platform was developed at the Centre international REEDS. It is simultaneously (1) a
modular “Knowledge Gateway” with a spectrum of collaborative learning support functions; (2) an
innovative approach to the “integrative” and participatory modeling of “ecolo-socio-economo” systems;
and (3) a “deliberation support tool” (DST) simplifying the appraisal of sites, scenarios or other situations
related to multiple criteria (ibid, 2015). The platform is composed by six distinct ‘Doorways’ (i.e., Top levels)
relating, in a didactic way, to the “four spheres” of the ‘Tetrahedral Model of Sustainability’ i.e., social,
environmental, economic, and political (Mariana Bittencourt, 2017). The six ‘Doorways’ are presented in
the Table 2.4 and more details about the actions of platform to answering the questions-“ Which learning
strategies engage students as active learner in supporting education, social and economics sustainability?
How are these strategies aligned with 21st century learning skills including collaboration, creativity,
communication and critical thinking?” will be presented in the next chapter.

123 See https://proxy.eplanete.net/portals/eplanete/.
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Table 2.

4 ePLANETe Blue Doorways

SL | DORWAY FUNCTION

1 | TALIESIN—BUILDING KNOWLEDGE It proposes the discovery of training programs and
PARTNERSHIPS FOR SUSTAINABILITY teaching aids carried out within and outside the University

of Paris-Saclay.

2. | VIRTUAL ECO-INNOVATION It offers the opportunity to discover the eco-innovations,
FAIRGROUND (THE ECONOMIC evaluate their performance and the challenges of the
DIMENSION) governance of the green economy and the circular

economy.

3. | TOUTATIS (THE SOCIAL DIMENSION) This doorway aims to present the members of the

communities and the partners as well as the activities.
These Communities are organized and presented via
Profiles in three cross-linked galleries, using
complementary logics of identity: Persons; Partners
(institutions, or operational units within an institution);
and the User Communities themselves.

4. | CAMELOT — JUSTICE &

ENVIRONMENT (THE POLITICAL
DIMENSION)

5. | MERLIN — ACCENT ON OUR BEING-IN- | The Doorway 'Merlin', by its name, connotes a desire to
NATURE (THE ENVIRONMENTAL establish a mediation between society and its
DIMENSION) environment. The aim is to discover the environment

through the virtual gardens, biosphere cycles,
environment-economy accounting systems, and economy-
environment models

6. | KERBABEL It is composed of the galleries that provide a body of

knowledge pieces, objects which will be mobilized in other
galleries of the other Doorways

Source: EPLANETe Blue (2015).

Knowledge Transformer:

« ePLANETE blue »

TALIESIN

EDUCATION

///
Abromoting edy

Byflding capacities,
Apowerment

2

effective partnerships for edutatics

Transformatia
education landscape

inability

VIRTUAL ECO-

e INNOVATION =
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Note: Informed by a systems approach, this framework encourages repositioning educational activities
within the UN Agenda 21 to ensure the suffusion of SD principles. The existence (present) and 21st century
learning can enter the following doorways to practicing the future issues/ challenges of education,
sustainability and innovation. Our Connecting the Dots strategy will answers the all question regarding on
future issues/challenges of innovation, sustainability and how it will work that | will present in the next
chapter
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CHAPTER 3: PRESENTATION OF INNOVATIVE ‘Eplanete’ — THE
CONCEPT AND ITS ORIGINS

3.1. Introduction

The purpose of Ch.3 in this thesis is to present the emerging 'ePLANETe' concept and functionalities as an
innovation programme contributing to sustainability goals in higher education. Developed by the KerBabel
team at the UVSQ during the years 2000-2015, the suite of Internet-based knowledge mediation and
deliberation support functionalities can be seen as an experimentation of the challenges of “ICT for Green”.
The new technologies are exploited (i) to facilitate research and student learning about sustainability
challenges and (ii) as deliberation support tools in the pursuit of sustainability performance in territorial
governance, public policy and business strategy, as well as in the higher education sector itself.

3.2. The “KerBabel Experience” at the UVSQ

Since about 2000, the KerBabel team based at the University of Versailles St-Quentin-en-Yvelines (UVSQ)
until 2015, and now operating within L’Association ePLANETe Blue), has worked with partners worldwide in
developing experimental tools, expertise and pedagogic support services for e-Learning in the
interdisciplinary fields of ecological economics, eco-innovation, environmental governance and
sustainability.

This experimental programme, referred to informally as the “KerBabel Experience”, has its mature
expression in technological terms, in the conception and development (during 2012-2015) of the
‘ePLANETe’ platform, whose structure and uses will be described in this chapter a bit later on.

In the early years of KerBabel, several distinct threads of experimentation were pursued, seen always as
logically inter-dependant and synergistic, but without the envisaged synergies being expressed (until
ePLANETe) by a full integration of the corresponding digital tools. The main facets of experimentation
during the years 2000-2008, are summed up in the figure 3.1 below.'?*

124 This schematic presentation is taken from on an unpublished document by Marie-Sophie Clerc, Christelle Hue &
Martin O'Connor (2006), « Présentation des Composantes Principales du systéme interactif dynamique de Médiation de
Connaissances Environnementales de I'Equipe IACA du C3ED ». The Equipe IACA du C3ED : « Incertitudes, Analyses,
Concertations et Aménagements: — Production et Médiations de Connaissances pour le Développement Durable », was
a component of the C3ED (Centre d’Economie et d’Ethique pour 'Environnement et le Développement, UMR No.063
IRD & UVSQ) during 2005-2009, building on the intellectual perspectives methods and tools of earlier phases within the
same C3ED.
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Figure 3. 1: Experimentation of digital tools (ePLANETe)during the years 2000-2008
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Translating from the French, we can see the articulation of four main components, or
“moments” of experimentation. These are:

a The conception and prototype development of Internet-based Multi-média « Deliberation Support
Tools (in French: des Outils multimédia d'aide a la délibération ). This is epitomized by the
“Champigny DST” (in the GOUVERNe Project 2000-2003), then ViViANE (in the VIRTUALIS Project,
2001-2004) and Ker-ALARM (in the ALARMProject 2005-2008);

a The conception and experimental development of Internet-based systems for the creation,
management, and sharing of electronic teaching resources. This is epitomized by The “Brocéliande
Forest” concept, with its various prototypes from 2001 to the present day;

a The requirement for a comprehensive digital document management system, on the one hand for
the cataloguing, management and permanent availability of the increasing array of electronic
products from research projects (such as GOUVERNe, VIERTUALIS and ALARM) and, on the other
hand for the management of the increasing array of documentary and multimedia materials of
potential interest as teaching support materials. This is epitomized by the development, in 2002, of
the “Babel Gardens” document management system, utilized in conjunction with the “Brocéliande
Forest” until the integration of both “Brocéliande” and the “babel Gardens” into the multi-gallery
ePLANETe systemin 2012-2013.

a The deployment of digital Collaborative Learning Environments (in French, ENT = Espace Numérique
de Travail) as operational components of the “e-Campus” ambition, that is, the material and
software tools and infrastructures providing for university teaching, document sharing, and
collaborative learning via “virtual” working environments (personal computer, screen, email and
Internet..., visio-conferencing, Smartphone, social networking...).

EXTRACT FROM : Clerc, Hue & O’Connor (2006), « Présentation des Composantes Principales du systéme
interactif dynamique de Médiation de Connaissances Environnementales de I’Equipe IACA du C3ED »

Les nouvelles Technologies de [l'Information et de la Communication (TIC) sont retenues dans les
démarches de médiation de connaissances de I'Equipe IACA du C3ED comme médium a la fois pour la
représentation des systémes et des processus écologiques-économiques et pour l'organisation de la
connaissance a des fins pédagogiques (valorisation de la recherche, éducation environnementale, support
informatique dans des processus de concertation et de gouvernance délibérative, etc.). |l s'agit de former
divers publics aux enjeux du développement durable dans toute sa complexité, associant les dimensions
environnementales, économiques, institutionnelles et sociales.

Les formats de médiation de connaissances et les modes d'organisation des ressources pédagogiques en
ligne peuvent étre trés diversifiés en fonction des "usagers" envisagés. Ainsi, a été développée une
structure constituée de classes d'objets aux fonctionnalités différentes et complémentaires. C'est la
complémentarité entre ces différentes classes d'objets qui constituent la richesse et l'intérét de ce
dispositif.

Notre systeme multimédia se compose donc de QUATRE CLASSES D’OBJETS aux fonctionnalités
complémentaires, réunis avec l|'objectif principal de rendre accessible l'information scientifique et
pédagogique a un large public.

As mentioned, these several distinct threads of experimentation were, from the outset, seen as logically
inter-dependant and synergistic. However, throughout the period 2002-2010, the envisaged synergies
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were only very imperfectly expressed. The “Brocéliande Forest” system for creation and exploitation of on-
line teaching resources, went through several prototypes during the years 2001-2006, with increasing
mastery of the uses and opportunities of Content Management Systems (CMS Joomla and Drupal, for
example). But its development as a polyvalent learning support tool was hamstrung by a strait-jacketed
vision of e-Learning as a matter of providing “Courses on line” within a specific institutional framework.
The early experiments with Internet based Deliberation Support Tools (Champigne DST and ViViANE) led on
to a fully operational evaluation tool — the KerDST, on-line as from 2006 — and to a mature vision of the
modular “SMMAAD” (Systéme Multi-Media d’Apprentissage de d’Aide a la Délibération) implemented
during 2005-2008 as Ker-ALARM. Both of these fields of operation made use of the “Babel Gardens” as a
complementary tool for document cataloguing and management. But the integration of these digital
functionalities into the institutional environments of teaching and learning was difficult. During the years
2000-2010, notions of “e-Campus” platforms rarely got beyond the facility for depositing documents in a
static way for student access on a basis of access rights for this or that course. Visio-conferencing
techniques for “virtual classrooms” required investments in equipment and human resources that were out
of the reach of the mainstream of teachers and students in French university conditions.

The KerBabel team sought, during the years 2008-2012, to overcome these obstacles, through taking on
the challenge themselves of the implementation and demonstration of state-of-the-art technologies for a
“digital transformation” in the management and delivery of university teaching. This engagement was
expressed along two main axes:

a On the one hand, by the development and demonstration of a comprehensive on-line Internet-based
system for the presentation of teaching and research partnership activities, including but not limited
to University teaching programmes. This ambition was concretised in the creation of the cross-linked
galleries, now components in ‘ePLANETe’, (1) of YGGDRASIL for profiles of teaching programmes and
courses, (2) of COLLABORATIVE ACTIVITIES (including research projects, PhD thesis studies, Networking
activities and the development of Teaching resources...); and (3) of Partners associated with the
various projects and programmes.

O On the other hand, by engagement, through the opportunities (1) of the EquipEx ‘DIGISCOPE’and
(2) of the Climate KICprogramme forvisio-conference capacities linking nodes throughout Europe, of
demonstration activities showing the feasibility of learning and deliberation support exercises linking
students, university teachers, professionals and members of research teams in collaborative
activities supported by interative on-line Deliberation Support Tools in the fields of ecological
economics and sustainability studies.

The privileged partnership terrains for these experimental activities were (1) the interdisciplinary Master
SETE programme based at the OVSQ-UVSQ, (2) the Climate KIC Education Programme bringing together a
wide cross-section of research and higher education teams across Europe, and (3) the REEDS research
centre’s own activities of collaborative research, networking, including participation in the Greater Western
Paris RCE (a node in the UNU of Regional Centres of Expertise, established during 2012-2014 at the
initiative of Professor Martin O’Connor for the newly created PRES UPGO).

As a result of hostilities within the UVSQ during 2012-2015, the rug was rather brutally pulled from under
the feet of the KerBabel team and their partners working to provide real-life demonstrations of “proof of
concept” on the OVSQ, Climate KIC and Greater Western Paris RCE terrains.’?® Nonetheless, the KerBabel

125 It is not within the scope of this PhD thesis to document the political and institutional processes, at the UVSQ
and elsewhere, that engendered the force closure of the REEDS research centre, the dismantlement of the
FONDaTERRA partnership foundation, and the closure of more than 50%of the teaching programmes initiated at the
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team did achieve success during 2013-2015 in the integration of the different dimensions of content
management, e-Learning, deliberation support and collaborative “virtual” work, into a unified digital
environment — the ‘ePLANETe’ platform. Much of this thesis is therefore devoted to explaining the “ICT

for Green” solution concepts deployed, by the KerBabel team, through the ‘ePLANETe’ platform.

The purpose of this chapter of the thesis thus is to outline the key concepts and demonstration activities of
the KerBabel team, brought together during 2013-2015 in the ‘ePLANETe’ platform, for the pursuit of
Sustainable Campus and (Green) Digital Transformation goals.

a We will start with an overview of the ‘ePLANETe’ system itself. This provides a synthetic vision of the
approach taken by the KerBabel team to “ICT for Green” as a challenge of eco-innovation, that is,
inventing tools and processes for “Building Knowledge Partnerships in support of sustainability”.

a Having set out this overview, we then highlight some of the key functionalities that are incorporated
into the integrated ‘ePLANETe’ platform. We first look at the features that address directly the
challenges of support for e-Learning in a University environment. These are, as we will see,
principally the Thematic Spaces and operational Galleries associated with the TALEISIN Doorway of
‘ePLANETe. Our focus mainly will be on the “Brocéliande” and Yggdrasil” galleries.

a Then we will look at the KerBabel ambition of providing Internet-based collaborative Deliberation
Support Tools, as expressed by the prototype developments through the European Commission
funded collaborative projects GOUVERne, VIRTUALIS, SRDTOOLS and Ker-ALARM during the period
2000-2008. Incidentally, this provides a documentation of one facet of the contribution de facto of
the European commission to investment in R&D for “ICT for Green” in application to higher
education, deliberation support and collaborative learning.

a We then bring these two strands together, by looking at the vision expressed during 2010-2013 by
the KerBabel team, for the implementation of “SMMAAD” structures — multi-modular “Systémes
Multi-Media d’Apprentissage et d’Aide a la Délibération” — as contributions to the challenges of
Building Knowledge Partnerships in the context of the European Commission funded “Climate KIC”
Education and Innovation Programmes. In effect, it was through the fusioning of the two
overlapping SMMAAD concepts (the “KICE” for Climate KIC Education Partnerships, and the “Virtual
Ecoinnovation Fairground” for deliberation support in domains of territorial eco-innovation, energy
and ecological transition) that the mature design for ‘ePLANETe’ was born.

Summing up, and keeping in mind the author’s own pathway through the M2 programme “Managing Eco-
innovation” at the UVSQ (within the framework of the Chaire industrielle Econoving and the Master SETE at
0VSQ), it is important to highlight the "triple play" between:

(i) the specific educational innovation with TICE as carried by KerBabel/IACA/REEDS, with its mature
expression in the "KICE" design; which, at the same time,

(ii) provides a toolkit permitting to document, evaluate and contribute to wider eco-innovation; and

Master level in the context of the Master SETE during 2004-2015. Institutional analysis including the understanding of
power relations and ideological conflicts are important facets of higher education management and of the digital and
ecological transitions. But the present thesis is focused on the ambitions and technological innovation concepts of the
KerBabel/ePLANETe experience as a potential contribution to “Sustainable Campus” ambitions, without seeking to
resolve the wider factors and forces.
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(iii) opens up, by reflexivity, the opportunity to envisage processes of evaluation of the quality of
educational innovations and, more specifically, the quality of HERE institutions and programmes in a
sustainability perspective.

This triple play also gives the framing for the later developments in the thesis, which, as already outlined in
the General Introduction, provide detailed presentations of chosen fields of demonstration of sustainability
education innovations carried out by KerBabel-colleagues at the REEDS research centre during 2010-2015,
and retrace some of the experiments at auto-evaluation of these institutional and pedagogical eco-
innovations making reflexive use of the KerBabel rools.

3.3. ePLANETe : A multi-facetted approach to Sustainability

As explained by its design team (KerBabel), the ePLANETe system is an ambitious “Knowledge Gateway”
addressing the challenge of building knowledge partnerships — in higher education and elsewhere — in
support of environmental justice and sustainability.1?® It is a complex gateway, with many different doors.
The different facets of ePLANETe as a communication and capacity building resource, are complementary
by design. A variety of angles of attack and learning experience can be adopted, as seems to best fit the
purposes of User Communities.

The ePLANETe as it operates since 2015, offers six distinct Doorways. These relate, on the one hand, to the
“four spheres” of sustainability (natural, economic, social and political) and, on the other hand, to the
technical and wider societal dimensions of learning and understanding. As seen on the frontpages of the
ePLANETe website, these 6 Doorways are:

3.3.1. The triple bottom line :
® MERLIN — ACCENT ON OUR BEING-IN-NATURE (THE ENVIRONMENTAL DIMENSION). Understanding our place in Nature in terms of local
biodiversity, food sources, ecosystem functions and biosphere cycles (water, carbon, nitrogen...), and on to green accounting
and ecological economics models.... The nickname ‘MERLIN’ connotes the multi-language ENVIRONMENTAL KNOWLEDGE MEDIATION,

®  VIRTUAL ECO-INNOVATION FAIRGROUND (THE ECONOMIC DIMENSION): Situating economic activity in its biosphere context and
developing capacities for imagining and assessing innovations responding to the multiple performance challenges of
sustainability (People, Planet, Process...). Situating eco-innovations as projects anchored in their territories, relative to
challenges of CSR (corporate social responsibility) and governance towards a ‘greener’ or ‘circular’ economy. The term
FAIRGROUND connotes ‘trade fair’ and also fun park, science park and so on.

® CAMELOT — JUSTICE & ENVIRONMENT (THE POLITICAL DIMENSION): Initiation to examples around the world of conflicts associated
with inequitable access to environmental resources & services and thus, to the “problem of social choice” in its practical and
theoretical dimensions and, to the theme of ‘unequal ecological (as well as economic) distribution’. Tools and opportunities
for use of participatory ‘deliberation support tools’ for multi-criteria multi-stakeholder evaluations seeking understanding and
(to the extent possible) inclusive solutions to situations of conflict. CAMELOT is the gallantry of the Round Table and also (in
French) money [Keep your hands off my stash!]

3.3.2. The transversal moments :

® TOUTATIS (THE USER COMMUNITIES), Considering ePLANETe as a “Knowledge Gateway” available through the Internet, we put
the accent first on the identification of different User Communities (whose members may, of course, sometimes overlap),
relative to the different opportunities for action and, the spectrum of knowledge/learning resources offered to the users .
These Communities are organized and presented via Profiles in three cross-linked galleries, using complementary logics of

126 The first uses of the term ‘eplanete’ by the KerBabel team are somewhat uncertain. In a document dating from
July 2007, prepared by Martin O’Connor and intended for internal use by members of the then-Equipe IACA du C3ED,
the terms kerPLANET and E-PLANET are employed to refer to the programe for the « Elaboration d’une Plateforme
d’Apprentissage en Ecologie Territoriale ». The methodological vision in this short document centered on the application
of the « INTEGRAAL » framework « pour l'articulation et I'évaluation d’un projet de développement local ou d’écologie
territoriale ». This vision was carried forward, through 2009-2011, with inter alia the employment of the bilingual
neologism ‘ePLANETe’ to characterise the emerging concept of the Virtual Ecoinnovation Fairground under development
for the EURBANLAB Project. With the fusion by KerBabel during 2012-2013 of the ‘Fairground’ and ‘KICE’ functionalities
into a single integrated platform design, the terme ‘ePLANETe’ was adopted definitively. The corresponding adoption of
« ePLANETe Blue » as a name/URL for the plateform’s website and then also for the Association created in 2015 to
sustain the system for its User Communities, followed on naturally.
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identity: PERSONS; PARTNERS (institutions, or operational units within an institution); and the USER COMMUNITIES themselves. The
nickname for this collection of galleries is TOUTATIS, the Breton god who, among other things, is the protector of the tribe : the
people.

®  LEARNING & KNOWLEDGE — EDUCATION — BUILDING KNOWLEDGE PARTNERSHIPS FOR SUSTAINABILITY, Considered as a whole, ePLANETe
is an on-line “Collaborative Platform” that seeks to support a broad variety of forms of learning, and of sharing of resources
for learning, always with the accent on community and conviviality. It seeks, in particular, to incite new experiments in social
networking and knowledge sharing concerning the biosphere and sustainability, and to offer tools supporting debate and
deliberation addressing social, political, technological, economic and environmental dimensions of sustainability. This
dimension is currently designated not at present given a nickname, it is, however, in a privileged relation with the RCE GREATER
WESTERN_PARIS (Regional Centre of Expertise), the local node in the world-wide UNU network of RCE’s in Education for
Sustainable Development

®  KERBABEL — THE BACK ROOM : the (partly hidden) dimension of conception, design, realisation & reflexion that animates and
underpins the ePLANETe collaborative learning and deliberation support on-line system.

The digital objects found in, or through, the various galleries of ePLANETe, may individually be of simple
and well-known types, for example electronic files such as photos or PDF documents. More often, they are
Profiles or structured presentations of various sorts, composed using state-of-the-art Content Management
Systems (e.g., the CMS ‘DRUPAL’). Most are the creations, or the cross-linked outcomes, of learning,
discovery, analysis and documentation work of members of the different ePLANETe User Communities.
The overall result is an evolving lattice of cross-linked objects — an always-incomplete “model” of human
activity, to which the users contribute in a “bottom-up” way and within which they navigate.

Today, there exist systems for cross-linking digital objects such as social network tools (FaceBook,
Instagram, Twitter and the Internet itself) that greatly outrun ‘ePLANETe’ for sheer power of connections.
The specificity of ePLANETe resides in the unique spectrum of sustainability-related galleries of objects, the
context-driven and user-friendly character of the procedures for creating objects within each gallery and,
and the ‘cross-linking’ from one object to another that, in cumulative effect, transforms the entire system
into novel sort of participatory and reflexive social modelling — a transparent and evolving expression of
the collaborative purposes of the participants in the fields of environmental education and deliberation
support for sustainability.

SOURCE NOTES: This summary of ePLANETe is adapted from the presentation brochure produced by L’Association ePLANETe Blue in 2015. A
detailed discussion of the technical and conceptual considerations of ePLANETe with its 6 Doorways, is found in the PhD thesis titled Expériences
KerBabel by Philippe Lanceleur (2019).

On the following two pages, we present in tabular form, some more detail about the internal structure of
ePLANETe as viewed through each of the 6 Doorways. In technical terms, there is a hierarchy from the
Doorways, to thematic “Spaces” associated with each Doorway, and then to “Galleries” of objects
associated with a thematic Space. We first give a formal exposition of this hierarchical structure (Table 3.1)
which describes the main navigation routes for “top-down” entry into ePLANETe. It can be seen that in a
few cases the strict hierarchy Doorway-Space-Gallery is broken with one-to-many or many-to-one relations.
Then we give a very short and non-exhaustive narrative presentation (Table 3.2), in order to highlight the
distinctive character of the access proposed through each of the Doorways.

The 6 Doorways are often portrayed geometrically, as with the octahedron with 6 points shown below.
According to Philippe Lanceleur (2019) and the KerBabel team, this representation allows us to think of
ePLANETe as structured with three intersecting axes:
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Figure 3. 2: intersecting axes of Structural ePLANETe

e Eco-Eco Materiality: The interpenetration
of ecosystem and economics system
(FAIRGROUND & MERLIN)

e Discovery/Deliberation: The
interpenetration of knowledge with action
(TALIESIN & CAMELQOT)

e Virtual/Reality: The interpenetration of the
digital and real worlds (KERBABEL &
TOUTATIS).

There are many other ways of exploiting the
different Doorway combinations (for example, it
can be seen that each face of the octahedron links three of the six Doorways, and each of these faces could
perhaps be given a name). In this thesis, we focus mostly on entry through the TALIESIN Doorway, and so
will look at only a few of the multiple Doorway interface dimensions.
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Table 3. 1: The Main Access Hierarchies (Doorway-Space-Gallery) in ePLANETe

Doorways (6) Thematic Spaces (12) Associated Galleries (24)
TALIESIN
Elemental Catalogues The Babel? Gardens (Hall of Mirrors)
& KERBABEL
TALIESIN Elemental Catalogues Le Toolkit (Theories Methods Tools) [§]
TALIESIN KerBabel Learning Resource Centre Brocéliande Forest
TALIESIN Teaching Activities & Programmes Yggdrasil
TALIESIN KQA Hor Torics [§§§]
People
TOUTATIS ePLANETe Communities
Partners

COLLABORATIVE ACTIVITIES

TOUTATIS Showroom
NewsReel
FAIRGROUND Industrial & Territorial Metabolism (MIE) Eco-INNOVATION T