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Abstract: Based on the analysis of the integration and globalization in the context of socio-
economic, environmental crisis and current sustainable development orientations in the world, of
the current status and tendencies of Vietnam’s deep and comprehensive reform in education and
science-technology, the author introduce interdisciplinary graduate programmes concerning
sustainable development and climate change at Vietnam National University, Hanoi, analyzing
opportunities, advantages and challenges in organization of these training programmes. The author
also recommends some solutions for improving training and research quality in interdisciplinary
graduate programs at Vietnam National University, Hanoi by more closely linking with social
developmental practice, strengthening research activities, training via research and for research,
development of strong scientific working groups, centers of excellence, and strengthening
international integration.
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1. Introduction

Over the last 20 years of sustainable
development, the development model of the
world economy remains “brown”, heavily
dependent on natural resources, fossil fuels,
causing environmental pollution, resource
degradation and ecological imbalances.
Recently, on a global scale, the new global
crisis has continuously occurred, among which
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climate change (CC) is said to be the biggest
challenge of the humanity in the 21st century.

In this context, in the developed countries,
the industrial economy is shifting to a post-
industrial economy and gradually moving to a
knowledge economy. The format of the world
economy also tends to shift from “brown”
economy to a ‘“green” one. Green Economy
Development (GED)/ Green Growth (GG) is
becoming the advanced model for more
countries moving towards to climate change
response, sustainable development and social
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justice (RIO+20 outcome Documents, 2012).
Green growth "is to promote growth and
economic development while ensuring that
natural assets continue to provide the resources
and essential environment services for life ",
and is also considered to be a pathway to
sustainable development.

Consequently, in several countries, frontier
and periphery sciences appear to meet
requirements of the developmental practice.

Accordingly, Vietnam National University,
Hanoi (VNU) has recently  offered
interdisciplinary graduate programs such as
Climate Change, Sustainability Science etc.
This paper aims to discuss opportunities,
advantages and challenges in conducting these
training programs at VNU.

2. Global context

Sustainable development

After the UN Earth Summit on
Environment and Development organized in
June 1992 in Rio de Janeiro — Rio-92 and UN
World Summit on Sustainable Development -
Johannesburg-02  (Rio+10), Agenda 21,
sustainable development has become the world
community’s development strategy.

For more than 20 years of sustainable
development, the development model of the
world economy still remains "brown", heavily
dependent on natural resources, fossil fuels,
causing environmental pollution, resource
degradation and ecological imbalances.
Recently, on a global scale, the new global
crisis has continuously occurred, among which
climate change (CC) is said to be the biggest
challenge of humanity in the 21st century.

In this context, in the developed countries,
the industrial economy is shifting to a post-
industrial economy and gradually moving to a
knowledge economy with 4 high-technological
evolutions (GRIN: G - Genomics, R —
Robotics, I — Informatics; N - Nano
technology); and Knowledge Society. The
format of the world economy also tends to shift

from "brown" economy to a "green" one. Green
Economy Development (GED)/ Green Growth
(GG) has become the advanced model for
more countries moving towards to climate
change response, sustainable development and
social justice.

Accordingly, in producing highly qualified
human resource, several frontiers, periphery
sciences appear to meet requirements of
developmental practice.

Approach for interdisciplinary research and
training  programs is  interdisciplinary/
transdisciplinary one (Fig. 1)

Sustainable development is the harmonious
development of three fields: Economy - Society
- Environment on the cultural background (UN,
1992, UNESCO) (Fig. 1A). Climate change
knowledge structure consists of 7 phases,
relating to each other (IPCC, 2007; Sumi,
2011)(Fig. 1C). Green growth is a pathway to
sustainable development in the context of
global climate change (Figure 1C).
Sustainability Science - a new science indicates
the path to sustainable development (Fig. 1D).
All 4 contents are interdisciplinary issues.

Systemic approach and interdisciplinary/
ecosystem - based approach is key for studies on
integrated management of natural resources,
sustainable development and climate change at
present.

In sustainable development, ecosystem-
based approach is widely adopted on a global
scale for most ecosystems and natural areas,
socio-economic, for integrated environmental
management and for sustainable development.
In broad terms, sustainable development aims
to maintain or improve the health of the
ecosystems and livelihoods/ prosperity of
people including many factors (education, the
basic needs such as clean water, food real,
housing are improved). The ecosystem is the
basic support system for life. Therefore, the
basic principle is" functional and integrity
conservation of the ecosystem will either need
to be a basic means of sustainable development.
"Development of natural capital is an important
content of green growth.



T.Q. Hoc / VNU Journal of Science, Vol. 31, No. 4 (2015) 43-51 45

Values, beliefs, behavior .
Balanced interests and
priorities required for
sustainable development.

Environment
Conservation,
preservation,
protection

T

Economic |

‘Work, money, \
education

o cmes
1 1
| |
1 1
1 1
! Ecosystem ;
1 (natural capital) (produced capital) 1
: goal: ensure goal: improve :
1 ecosystem resource 1
: resilience efficiency :
1 1
1 1
1 1
1 1
1 1
1 1
1 1
! GREEN '
| ECONOMY H
Human well-being
(social and human capital)
goal: enhance social equity
and fair burden-sharing

Stabilization of GHG cncentrations

s ey I
'GHG emission | concentration :
¢ from human i change in

P actvities ./ atmosphere and

social systems 7. Social
nd lfe slyles .  System

I 6 Mitigation % 4 gt
Bromation of Ecosystem

¢ Policies and ¥ 5. Adaptation uman

technalogies I ~ o
R s l {impacts of climate |

- on

¢ “emissions - i
£ Promation of | § “resources, food ©
policies and | § production, etc.

Sustainable development
Enu’ronmenlm . = e W sy |
|social & human Transdisciplinary 5 | Sustainable |
isswes || expertise ~ soclety
Knowledge- | S
- ¥ 2

structuring: research science

Deepening Gieu Segmentation

scientific of scientific

knowledge knowledge

Academic disciplines

Figure 1. Schemes on interdisciplinary structure of sustainable development (A); knowledge of climate
change (B); Green economy (C) and Sustainability science (D)

In recent years, the ecosystem-based
approach has been studied and applied more in
mitigation and adaptation to climate change in
order to apply these solutions to cope with
sustainability appropriate for each region, each
country. For climate change mitigation, natural
habitats, particularly forest ecosystems are
carbon sinks. Therefore, planting and forest
protection are solutions feasible to mitigate
climate change. The conservation and
restoration of degraded terrestrial ecosystems,
marine and wetlands are needed to achieve the
common goals of the Biodiversity Convention
and the Framework Convention on Climate
Change of the United Nations, because the
ecosystem plays a very important role in the
global carbon cycle and in adapting to climate

change. Besides, the ecosystem also provides
essential services for human beings.

Ecosystem-based Adaptation (EBA) is to
use natural systems and ecosystem services as
an important component in the overall strategy
for the integrated management of natural
resources, help people adapt to the adverse
effects of climate change. The aim of the EBA
is to strengthen resilience of communities and
ecosystems through concrete activities such as
the management and conservation of natural
resources, the integrated management of
watersheds ...to maintain and restore the
integrity of ecosystems and the benefits of
ecosystems.

In green growth, natural capital
(ecosystems) plays an important role in the
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capital (economic capital, social ...), and is the
resources for social development.

Impacts of climate change are the impacts
on the composition of the ecosystem and on the
entire ecosystem in general; and coping with
climate change in principle is also the solution
to restore, maintain the equilibrium of the
ecosystem. Accordingly, systems,
interdisciplinary/ ecosystem based approach are
selected as a key approach in responding to
climate change under the principle of
responding to climate change which maintains
and enhances resilience, adaptability and
reduces climate vulnerability/ risks in order to
limit the damage caused by climate change for
ecosystems - social (IPCC, 2007; ITUCN, 2008;
World Bank, 2007, 2010, Truong Quang Hoc,
2010; Sumi et al., 2011).

In higher education

In this context, producing highly qualified
human resources for globalization and
sustainable development should be the strategy
of the 2Ist Century’s higher education
development, and has become the strategy for
development and competition of countries.

Accordingly, general education guidelines
are learning to know, learning to do, learning to
be and learning to live together, instead of
previously traditional “job-ready” graduates.
The highly qualified human resources of the 21
century are of three manpowers: i) Creative

thinking  manpower; ii)  Entrepreneurial
manpower and  iii)  long-life/self-study
manpower. It is, therefore, education

institutions are not only obliged to imbue the
younger generations with knowledge, but also
to educate and develop their ability to adapt to
the rapid changes and current unpredictable
situations in the global scale.

Consequently, the guideline of the modern
higher education reform is the combination of
learning process with solving practical
problems  via  science-technology = R&D
activities. In other words, we can say that
scientific research is considered an important

function of higher education: Learning should
be via research and for research.

Many new different university models such
as research university, flag universities appear.
Many frontier and periphery fields and training
programs come into being (Douglass, 2009,
2013) (International Information on higher
education, 2012-2014).

In the Vietnamese context

Vietnam has over 100 years’ higher
education development from the beginning of
20 century. The significant development is after
the first Indochina war (1954). Presently, the
total number of higher institutions is 433
including 214 colleges, 219 universities (3
regional  universities and 2  national
universities). Despite a lot of development,
higher education quality and organization are
still backward for different reasons. Presently,
the Vietnamese government is carrying out a
comprehensive and deep education reform.

As a result of this reform, Vietnam National
University, Hanoi (VNU) was established
in1993 and then Vietnam National University,
Ho Chi Minh City was established in1995
aiming at strengthening education development
as the two leading universities in the country
(Truong Quang Hoc, 2004, 2005).

Vietnam National University, Hanoi is
known for its tradition and prestige in high
quality education and training. Every year,
VNU produces more than 5,000 bachelors,
2,400 masters and 200 doctors graduating from
108 undergraduate programs, 121 Master’s
programs and 112 doctoral programs in natural
sciences, technology, economics, social
sciences and humanities, education and foreign
studies, etc. In its process of development,
VNU has step by step confirmed its status in
training highly qualified human resources of
international standards so as to meet the
demands of the country’s socio-economic
development and foster more and more talents
for the nation (VNU, 2014).

Apart from traditional majors, VNU is the
first university in Vietnam to build up new
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training programs of interdisciplinary nature
like Environmental Sciences, Math-Information
Technology, Natural Resources Management,
Chemico-Pharmacy, Materials and Nano
Devices and etc.

Regarding to sustainable development and
climate change, VNU has recently offered new
interdisciplinary graduate programs such as
Environment and Sustainable Development
(from 2004 in the Center for Natural Resources
and Environmental Studies), Vietnamese Study
(a discipline of Area Studies (from 2002 in the
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Development Sciences), Climate Change (from
2011), Sustainability Science (from 2014) in
Graduate School, etc.

These programs curriculum have been
developed based on referring other countries
curriculum (mainly developed countries as
USA and Japan universities) and concrete
situations (socio-economic, human resources,
equipment) of Vietnam, and of the University
(Table 1). Faculty are from different
appropriate unites of the university. Field works
have been conducted in different locations

Institute  of  Vietnamese  Studies and according to integrated plans.
Table 1. Curricula of the graduate programme on Climate change
Subject . . Credit Credit hours Prerequisite
No. Subject title .
code number . Self-  credit code
Theory  Practical
study
I General knowledge block 7
PHI -4 .
1 5001 Triét hoc(Philosophy) 3 45 0 0
ENG Ngoai ngit co ban
2 (Foreign Language for General 4 30 30 0
5001
Purposes)
I Basis and major knowledge 39
group
1.1 Compulsory subjects 19
Co s& khoa hoc cua bién doi khi
HMO hau
3 6200 (Fundamentals of Climate 4 40 20 0
Change)
GLO Phat trién bén viing
4 6201 (Sustainable Development)’ i 3 25 15 >
Giam nhe va thich img voi Bién doi
CRE khi hiu: Ly luan va thyc tien
> 6426 (Climate Change Mitigation and 3 25 15 > HMO 6200
Adaptation: Theory and Practice)
HMO  Danh gid bién d6i khi hau
6 6201 (Assessment of Climate Change) 3 30 15 0 HMO 6200
Tac dong cua bieén doi khi hau tdi
BIO tu nhién, xa hoi vah¢ sinh thai
7 6200 (Climate Change Impacts on 3 25 15 > HMO 6200
Society, Nature ~cmd Ecosystem)
Diénh gid tinh dé bi ton thuong do
GLO bién doi khi hau
8 6200 (Vulnerability Assessment of 3 25 15 > HMO 6200

Climate Change)
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Credit hours

No. Subject Subject title Credit Prer§qulslte
code number . Self-  credit code
Theory  Practical
study
1.2 Selective subjecs 20/55
crg  Truyén thong vé bién doi khi hau
9 (Communication  of  Climate 3 15 15 15 HMO 6200
6428
Change) o
Thich ung véi bien doi khi héu
SOC dya trén cong dong (Community-
10 6227 based Adaptation to Climate 3 15 15 15 HMO 6200
Change) )
Du tinh khi hdu: Tinh bat dinh va
HMO hoach dinh chinh sach
1 6207 (Climate Projection: Uncertainty 2 25 > 0 HMO 6200
and Decision Making)
Bién dong khi hau va cic hién
12 HMO tuong cuc doan 2 25 5 0 HMO 6200
6204 (Climate Variability and HMO 6201
Extremes)
Phuong phap luén va phuong
phap trong nghi€n clu moi
CRE truong va phat trién bén ving
13 6006 (Methodology and Methods in 3 15 15 15 HMO 6200
Environmental  Studies  and
Sustainable Development)
SGS Thong ké ung dung
14 6002 (Applied Statistics) 2 25 > 0 HMO 6200
SGS Thyc dia lién nganh
15 6003 (Interdisciplinary field work) 4 10 e 25 HMO 6200
Khi tugng nhiét déi va gié mua
HMO  chau A
16 6202 (Tropical Meteorology and Asian 2 2 > 0 HMO 6200
Monsoon)
Thién tai va cac hién tugng thoi
HMO tiét khi hau cuc doan
17 6203 (Natural Disaster and Extreme 2 2 > 0 HMO 6201
Weather and Climate Events)
HMO bong luc hoc khi hau nhiét
18 déi(Dynamics of Tropical 2 25 5 0 HMO 6202
6205 .
Climatology)
19 HMO M6 hinh héa khi hau khu vuc ) 25 5 0 HMO 6204

6206 (Regional Climate Modqling)
SOC Con nguoi, xa hoi va bién d6i khi
20 hau  (People,  Society and 2 25 5 0 HMO 6200
6226 .
Climate Change)
COE Kinh té hoc cua bién doi khi hau
21 (The Economics of  Climate 3 15 15 15 HMO 6200
6301
Change)
BIO Bé4o ton da dang sinh hoc trong

22 601 bdi canh cua bién ddi khi hau

25 5 0 HMO 6200
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Subject . . Credit Credit hours Prerequisite
No. Subject title .
code number . Self-  credit code
Theory  Practical
study
(Biodiversity Conservation in the
Context of Climate Change)
Diénh gid tdc dong mdi trudng va
EVS dénh gia moi truong chién lugc
23 (Strategic Environmental 2 25 5 0 HMO 6200
6200 3
Assessment andEnvironmental
Impact Assessement)
GLO Danh gid rti ro tai bién khi hju
24 (Climate Hazards 2 25 5 0 HMO 6200
6202 .
RiskAssessment)
Cong cu va qud trinh quan 1y tai
EVS nguyén va moi trudng
25 (Tools and Processes for 2 25 5 0 HMO 6200
6201 .
Environmental and Resource
Management)
CRE Chinh sdch vé bicn doi khi hau
26 6427 phuc vu cho phét trién (Climate 3 15 15 15 HMO 6200
Change Policy for Development)
Phan tich khong gian rng dung
GEO vao thich tng bién doi khi hau
2 6200 (Spatial Analysis Applied to 3 15 15 15 HMO 6200
Climate Change Adaptation)
Quy hoach lanh thé dé thich ing
GEO v6i bien d6i khi hau
28 6201 (Territorial Planning for Climate 2 25 > 0 HMO 6200
Change Adaptation) )
Tai nguyén nang luong thé gidi
EVS va cong ngh¢ nang luong tai
29 6202 tao(World Energy Resource & 3 15 15 15 HMO 6200
Renewable Technologies)
SGS Tieu luan CRE 6426
30 6001 (Team Project) 2 > 10 15 BIO 6200
SGS .
v 7001 MSc thesis 18
Total 64

The author has participated in training
activities of four interdisciplinary graduate
programs (giving lectures, practice, field works,
seminars).

From teaching practices, remarks could be
discussed as follows:

Advantages:

Availability of abundant conditions (human
resource and infrastructure/equipment) in VNU
- a comprehensive university offering different

programs of single disciplinary,
multidisciplinary of  low interdisciplinary
sciences;

Training highly qualified human resources
to supply timely for implementing current
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statestrategies(on  Sustainable Development,
Climate Change, Green Growth...);

Taking advantages on international
cooperation in the present context of integration
and globalization.

Weakpoints and challenges

General backward context of Vietnam’s
education, especially higher education

Most  of  lecturers of the new
interdisciplinary programs normally are of
single disciplinary;

Besides, conditions, especially budgets for
research activities organization

Are limited (to organize scientific working
groups where students mainly carry out
research activities, especially for writing
graduate theses;

Problems in training organization. Lecturers
from different unites of the VNU, meanwhile,
cooperation among the graduate school within
the programs is so weak. These influence badly
on the application of interdisciplinary approach
in training and research process, and quality of
the training programs;

Students are originally from different
sectors/disciplines. ~ Therefore, they have
different backgrounds to perceive knowledge of
new interdisciplinary sciences;

There is not any official international
cooperation in training and research of the
graduate programs.

Recommendations

VNU should have appropriate priorities to
develop interdisciplinary programs in training
lecturers, supplying infrastructure/equipment,
development of curricula, syllabi, active
teaching-learning methods.

Programs should be more closely linked
with the country’s real development according
to the following orientation: Think globally and
act locally. The basic and most important
problems  would  be: 1) sustainable
developmentand ways of  sustainable
development — green growth (green energy,
green way of life, natural capital...); (ii)

resilience to climate change, poverty reduction,
and at the same time, there should be closer
linkage with other related sciences like Earth
Science, some social sciences. These contents
should be updated and integrated into different
programs and subjects in an appropriate way;

Strengthening  both  lecturers’ and
students’research  activities. Research in
universities should be two-fold: producing
scientific and technological products as well as
training products (Truong Quang Hoc, 2008);

Quickly setting strong research groups,
centers of excellence (they are the machines to
produce scientific and technological products
and the places where highly qualified human
resources especially those with Master’s and
PhD degrees are produced) (Truong Quang Hoc
2008, 2014; Nguyen Van Hieu, 2012; Pham Thi
Ly, 2014);

Allocating more time for practice and field
works; and allocating more time for seminars,
field projects especially groups’;

Applying suitable teaching/
methods for each subject.

learning
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