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2016-2017 ASEAN-U.S. Science and Technology Fellowship 

 EMPOWERING EARLY CAREER SCIENTISTS IN ASEAN  
The U.S. Government, in partnership with the Association of Southeast 
Asian Nations (ASEAN), launched the inaugural ASEAN-U.S. Science 
and Technology (S&T) Fellowship in April 2014. Since then, the S&T 
Fellowship has placed 21 emerging science leaders into government 
ministries to strengthen evidence-based policymaking. Now entering its 
third year, in 2016-2017, the S&T Fellowship will support 15 early-career 
scientist to engage in policies that drive national priorities and impact the 
lives of citizens in ASEAN. Modeled after the American Association for 
the Advancement of Science Fellowship, which has placed over 2,600 
fellows in U.S. Government agencies for over 40 years, the S&T 
Fellowship continues to develop a cadre of ASEAN scientists who can 
effectively engage with policymakers and influence the policy-making 
process at national and regional levels. 
 
The U.S. Agency for International Development and the U.S. 
Department of State, through the ASEAN-U.S. Partnership for Good 
Governance, Equitable and Sustainable Development and Security 
(PROGRESS) project, embeds early-career scientists within government 
offices in their home country for one year to work on a variety of tasks to 
advance ministerial, national, and regional priorities. During the 2015-
2016 S&T Fellowship, for example, the Myanmar Fellow contributed to 
preparing the National Biodiversity Strategy and Action Plan and has 
developed a new biodiversity curriculum for government universities. 
Indonesia Fellows working in sustainable energy are tackling the palm 
oil production issue by linking academics and industrial practitioners to 
improve sustainable productivity. A Malaysian Fellow has drafted a 
policy brief and plan of action for solar thermal policy in Malaysia. 
 
The S&T Fellowship also provides training opportunities for participating 
scientists to develop strong leadership skills and raises awareness of 
ASEAN goals and objectives. Previous, current and future S&T Fellows 
will form a network to continue to promote the program and the 
importance of increased dialogue between scientists and policymakers.   
 
APPLICATION AND SELECTION PROCESS 
S&T Fellows must be citizens of an ASEAN member state, hold an 
advanced degree, and have at least three years of work experience to 
be considered. In addition, S&T Fellows are selected based upon their 
technical background, professional accomplishments, leadership 
potential, inter-personal and outreach skills and commitment to 
fellowship goals. For more information, contact: 
ASEANsciencefellows@dai.com.

U.S.-ASEAN Science and Technology 
Fellows from Malaysia hold discussions 
at the 2015-2016 S&T Fellows orientation 
in Jakarta.  

Photo credit: ASEAN-U.S. Partnership for Good 
Governance, Equitable and Sustainable 
Development and Security 

 

CONTACTS 
 
 
USAID Regional Development 
Mission for Asia 
E-mail: info-rdma@usaid.gov  
Diman Simanjuntak  
Email: dksimanjuntak@usaid.gov   
http://www.usaid.gov/asia-regional  
http://www.facebook.com/USAIDAsia 
http://www.twitter.com/USAIDAsia 
   
Implementing Partner 
Keith Doxtater 
Email: keith_doxtater@dai.com   
ASEAN Secretariat  
Jl. Sisingamangaraja 70A  
Jakarta, Indonesia 
 
United States Mission to ASEAN  
Email: usasean@state.gov  
http://asean.usmission.gov  
www.facebook.com/USMission2ASEAN  
https://twitter.com/usmission2asean  
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Seingheng HUL - Cambodia 
Science, Technology and Innovation Policy | Ministry of Planning 

Dr. Hul is the Director of the Research and Innovation Center at the Institute of Technology of Cambodia. 
Through the S&T Fellowship, he hopes to gain exposure to policy making areas involved in water quality treatment 
and management.  

 

Frida SIDIK - Indonesia 
Climate Change and Climate Variability | Ministry of Environment and Forestry 

Dr. Sidik is a researcher with the Institute for Marine Research and Observation at the Ministry of Marine Affairs 
and Fisheries. As an S&T Fellow, she hopes to support policy development and decision making regarding climate 
change and coastal ecosystem conservation and management.  

 

Edi KURNIAWAN - Indonesia 
Science, Technology and Innovation Policy | Ministry of Research, Technology and Higher Education 

Dr. Kurniawan is a researcher at the Indonesian Institute for Sciences. As an S&T Fellow, Dr. Kurniawan looks 
forward to expanding his professional network and exploring multidisciplinary research and collaboration with 
Fellows from other ASEAN Member States. 

 
 
 

Houmpheng THEUAMBOUNMY – Lao PDR 
Sustainable Energy | Ministry of Energy and Mines 

Mr. Theuambounmy is Director of Division for the Renewable Energy and New Materials Institute of the Lao 
Ministry of Science and Technology. As an S&T Fellow, Mr. Theuambounmy hopes to study regulations and policies 
on renewable energy promotion in ASEAN Member States. 

Sounthisack PHOMMACHANH – Lao PDR 
Sustainable Energy | Ministry of Science and Technology 

Dr. Phommachanh is a lecturer at the National University of Laos. Through the S&T Fellowship, he hopes to gain 
more exposure to and support further research and policy making in renewable energy, such as hydropower. 

 

Vilay VANNALADSAYSY – Lao PDR 
Science, Technology and Innovation Policy | Ministry of Science and Technology 

Dr. Vannaladsaysy is a lecturer at the National University of Laos. As an S&T Fellow, he hopes to expand his 
professional skillset, strengthen cooperation between academia and policy makers, and forge connections with 
other universities in the region.  

 
Sawal Hamid Md ALI – Malaysia 
Science, Technology and Innovation Policy | Academy of Sciences Malaysia 

Dr. Ali is a senior lecturer at the Universiti Kebangsaan Malaysia (UKM). Through the S&T Fellowship, Dr. Sawal 
looks forward to preparing and drafting policies and frameworks to foster greater collaboration between science 
and industry in Malaysia, as well as among ASEAN strategic partners. 

 
Zainura Zainun NOOR – Malaysia 
Science, Technology and Innovation Policy | Academy of Sciences Malaysia 

Dr. Noor is an Associate Professor in the Faculty of Chemical and Energy Engineering at the Universiti Teknologi 
Malaysia. As an S&T Fellow, she hopes to expand her understanding of policy making and support transnational 
collaboration on science, technology and innovation policy and initiatives.  

MIT	Visiting	Scholar

Newton	Fund	Recipient

UN	Consultant

About	Me…



Nowadays,	water-related	conflicts	are	on	the	
rise	in	many	parts	of	the	world.	Peace	can’t	
be	achieved	without	solving	the	conflicts.	So	
first,	we	MUST understand	what	causes	
these	conflicts.

Global	Water	Crisis



Water:	A	Finite,	Shared	
Resource



The	World’s	Transboundary	River	Basin

• Have	increased	from	214	in	1978	to	286	currently.
• Span	151	countries,	>	2.8	billion	people	(~	42	%	of	the	world’s	population);
• Cover	62	million	km2 (42	%	of	the	total	land	area	of	the	Earth);
• Produce	around	22	000	km3 of	river	discharge	each	year	(~	54	%	of	the	

global	river	discharge).



Global	Water	Crisis



Living	matter	&	soil	moistureGround	&	Surface	water	

All	water	resources
1,400	million	km3

Water	Vapor
0.013	million	km3

Saline	Water
1,365	million	km3

Fresh	Water
35	million	km3

2.5%

Liquid
11	million	km3

0.7%
Solid

24	million	km3

Lakes:	0.09	million	km³
Rivers:		0.002	million	km³

Groundwater	:	10.5	million	km³

Soil	moisture:	0.016million	km³
Living	matter:	0.001	million	km³

Source:	Shiklomanov	and	Rodda	(2003)	ISBN:	0	521	82085	5

Global	Water	Crisis





2020	WEF	Top	5	Global	Risks



As population grows, pressure in our limited
available water supply is mounting. This is
exacerbated by pollution and climate change. In
many places.

Freshwater consumption is forecast to increase
globally by 25% by 2030.

Thus, by 2025, 1.8 billion people will be living in
countries or regions with absolute water scarcity,
and 2/3 of the world's population could be living
under water stressed conditions.

Global	Water	Crisis





Cape	Town	South	Africa	– Almost DAY	ZERO!
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• Growth	in	population

• Environmental	degradation
• Modification	in	land	use	pattern
• Global	climatic	change
• Pollution	of	water	resources

• Water	governance	issues
• Lack	of	data	– what	we	don’t	know	
can	hurt	us

Multiple	Causes	of	Water	Scarcity



World	Population	Statistics
UN	Population	Division• The estimate of Earth’s maximum

supportable population is 13.4 billion
(currently around 9 billions).

• Looking at the population statistics, where
are we headed?

Water	Scarcity	and	Food	Availability	
Will	Limit	Our	Growth!

• Classical Malthusian Discourse vs. Virtual
Water Discourse

• Demographic Race between Countries

Causes	of	Water	Scarcity:	Population	Growth



Causes	of	Water	Scarcity:	
Environmental	Degradation

• Modification	in	Land	Use	Pattern
• Land	use	pattern	may	reduce	the	amount	of	surface	water
• People	are	forced	to	use	marginal	lands
• Forests	are	cleared	so	that	land	can	be	used	as	agricultural	
purposes

• Reduction	in	dams’	storage	capacity
• Poverty	feeds	back	to	environmental	problems

• Global	Climatic	Change
• Permanent	increase	of	CO2

• Increase	of	CO2	in	the	atmosphere	lead	to	significant	
changes	in	climate	e.g.	prolong	drought,	intense	rain,	
typhoon,	etc.	
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Causes	of	Water	Scarcity:	Water	Resources	
Pollution



We	don’t	know	enough	– what	we	don’t	know	can	hurt	us

• Quantity,	quality	and	distribution	of	the	resource
• How	agriculture,	cities	and	industries	use	it
• How	it	is	managed
• How	much	is	invested

Causes	of	Water	Scarcity:	Lack	of	Data



Water	Stress	Situation

Inefficient	of	Water	Allocation,	Utilization	and	Distribution	

Economic	Deficit

Causes	of	Water	Scarcity:	Lack	of	Data



Source:	https://www.wri.org/insights/worlds-18-most-water-stressed-rivers



What	are	Conflicts?

Conflict	=	an	incompatible	interaction	between	two	or	more	actors

Violence Managing	differences	in	a	
non-violent	manner	
(e.g.	through	dialogue,	
institutional	and	legal	

mechanisms)

Conflicts	
can	lead	to:

Types	of	Water	Conflict



•Water	related	conflicts	have	no	single	cause	alone.

• Different	types	of	water	conflicts:

• Conflicts	over	the	control	of	water	resources	as	a	“cause”

• Water	as	a	military	or	political	“tool”

• Water	as	a	military	“target”

Types	of	Water	Conflict
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• Control of Water Resources: where water supplies or access to
water is at the root of tensions.

• Military Tool: where water resources, or water systems
themselves, are used by a nation or state as a weapon during a
military action.

• Political Tool: where water resources, or water systems
themselves, are used by a nation, state, or non-state actor as a
tool to reach a political goal.

Types	of	Water	Conflict
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• Terrorism: where water resources, or water systems, are
either targets or tools of violence or coercion by non-state
actors.

• Military Target: where water resource systems as a
vulnerability of the adversary system are targets of military
actions by nations or states.

• Development Disputes: where water resources or water
systems are a major source of contention and dispute in the
context of economic and social development.

Types	of	Water	Conflict
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Physical versus economic water scarcity:

• Physical scarcity: limit of the annually renewable water for different
uses (human and ecosystem uses) has been surpassed and
backstopping options such as groundwater mining from non-
renewable resources are not available or already exhausted.

• Economic water scarcity: sufficient amounts of water are available,
but economic, human and institutional capacities for allocating it are
severely limited.

Physical	and	Economic	Scarcity



Physical	and	Economic	Scarcity

Source:	https://www.un.org/waterforlifedecade/scarcity.shtml



Economic water scarcity is caused by:
• Lack of water infrastructure in
general or to the poor management
of water resources where
infrastructure is in place

• Unregulated water use for
agriculture or industry, often at the
expense of the general population.

• Major inefficiencies in water use,
usually due to the economic
undervaluing of water as a finite
natural resource, can contribute to
water scarcity

Physical	and	Economic	Scarcity



Factors	that	Impacting	Water	

• Environmental	security	policies
• Food	policies
• Energy	policies
• Demographics
• Climate	change	adaptation
• Land	use	policies
• International	trade,	subsidies	and	incentives
• Among	others



Different	Uses	of	Water

• Agriculture	(approx.	70%	of	global	withdrawal)

• Industry	(20%)

• Domestic	uses	(approx.	10%)

à Quality	and	quantity	aspects:	while	the	quality	of	water	is	
vital	for	drinking	water,	the	quantity	aspect	is	predominant	in	
the	agricultural	sector.	



Water	Conflicts	on	Different	Levels
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Water	related	conflicts	can	occur	on	different	levels:

• Local

• National

• Regional	

• Global



Local Level
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• Tensions over the use of a water well

• Or between pastoralists and modern irrigated agriculture

• Where traditional conflict management systems have been
eroded and new ones not firmly established, local water
related conflicts can turn violent.

Water	Conflicts	on	Different	Levels



National	Level

• Question of land use and water rights, as well as infrastructure
development, may lead to conflicts

• Both local and national water related conflicts are more likely in
economically water scarce countries, as it is more a challenge of
infrastructure and management, rather than about water quantity per
se.

• E.g. Darfur conflict: increasingly limited water and land resources,
possibly also due to climate change, were factors that escalated
tensions.

LUZI	(2008);	MASON	et	al.	(2009)	

Water	Conflicts	on	Different	Levels



Regional	Level

• Conflicts often arise over shared river basins or trans-
boundary groundwater

• More diplomatic and economic tensions than violent

• E.g. Nile Basin, Mekong, Jordan, Euphrates-Tigris, Syr Darya
and Amu Darya

East	Africa and the Nile basin.	Source:	
http://en.wikipedia.org/wiki/Water_politics_in_the_Nile_Basin [Accessed:	05.02.2013]

Water	Conflicts	on	Different	Levels



Global	Level
Water	in	the	form	of	food	(“virtual	water”)	links	the	world	availability	of	water	with	the	global	
food	trade.

Virtual	water	imports	into	Europe.	Source:	Mekonnen,	M.M.	and	Hoekstra,	A.Y.	(2011)	National	water	footprint	accounts:	the	green,	blue	and	grey	water	
footprint	of	production	and	consumption, Value	of	Water	Research	Report	Series	No.50, UNESCO-IHE,	Delft,	Netherlands.



Groundwater	and	Climate	Change	Pressures

• The largely unseen nature of groundwater often make conflicts over
access and control of these resources more diffuse as compared to the
case of surface water.

• In the case of groundwater irrigation for agriculture, the resources
provide important means to buffer against climate variability and are
thus key income-smoothing assets.

• If it is not managed adequately, this may result in social and political
unrest or even conflict.

Groundwater	and	Climate	Change		- Two	Special	Challenges	for	Peaceful	
Dispute	Resolutions



E.g. Depleting River Flows in Middle East
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• All the countries in the Middle East already face serious
water shortage and additional climate-induced resource
scarcity could escalate conflicts and political turmoil.

• The river flows in Turkey, Syria, Iraq, Lebanon and Jordan
have depleted by 50 to 90% from 1960 to 2010.

• See some examples in the video (next slide)

Groundwater	and	Climate	Change	Pressures



Are	Future	Water	Wars	Inevitable?



Water	Scarcity	Exercise	
(10	mins)

• Scan the QR Code. It should bring you to a
Padlet page.

• Follow the instruction given on the Padlet
page:-
o Pick (pin in the map), a water stress area in any
part of the world and suggest (note down) a
few best solutions that you can think of to
mitigate the issue of water scarcity in that
particular area.



Way	Forward:	Water	Cooperation



Water	War	Hypothesis
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Water	Conflict	or	Cooperation?

• “I believe water will be the defining crisis of our century, the main vehicle
through which climate change will be felt—from droughts, storms, and floods
to degrading water quality. We’ ll see major conflicts over water; water
refugees.” - Alexandra Cousteau, Social Environmental Advocate WATERPOLITICS (2013)

• It seems intuitive: ‘the less water there is, the more likely it is that people will
fight over it’.

But is this true?

Well, actually, NO… or



Water Cooperation
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6. Water Conflict or Cooperation?

• Researchers have found that arid climates are no more conflict-
prone than humid ones. 

• It also transpires that conflicts over water erupt in equal measure 
in rich and poor countries, democracies and autocracies.

UNESCO (2013)
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• At the international level water appears to provide reasons for trans-
boundary cooperation rather than war.

• While there has been conflict related to water in a handful of international
basins...

• ... in the rest of the world’s approximately 300 shared basins the record has
been largely positive.

• Places that generally cooperated with each other, usually also cooperated
over water.

• In places where there were conflicts, such as the Middle East, there were
often other causes for disagreement. In other words, the water situation
didn't’t help but it was not the main cause of war.

Water	Cooperation

Water	Conflict	or	Cooperation?
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• This	is	perhaps	exemplified	by	the	hundreds	of	treaties	in	place	guiding	
equitable	water	use	between	nations	sharing	water	resources.	

• The	institutions	created	by	these	agreements	can,	in	fact,	be	one	of	the	
most	important	factors	in	ensuring	cooperation	rather	than	conflict.	

Water	more	often	unites	than	divides	people	and	societies.	
UN	(2013)

Water	Cooperation

Water	Conflict	or	Cooperation?
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Defining	a	common	interest:

§ Improving water efficiency,
§ New technology

§ Implementing integrated water resources management,
§ Strengthening institutions
§ Capacity-building

§ Sharing the benefits
§ Virtual Water

Water	Conflict	or	Cooperation?



The	Dynamics	of	Cooperation

Coordination:	Sharing	of	information,	communication,	assessments

Cooperation:	Joint	projects,	active	planning,	adaptation	of	national	plans	to	factor	in	
regional	costs	and	benefits

Collaboration:	Formalized	agreements,	Integrated	Basin	Management,	joint	institutions

Water	Conflict	or	Cooperation?



OUR	EFFORT	TOWARDS	SOLVING	THE	ISSUE



GCRF	Water	Security	and	Sustainable	
Development	Hub	(2019	- 2024)

MALAYSIA 
COLLABORATORYCOLOMBIA 

COLLABORATORY
INDIA 

COLLABORATORY

ETHOPIA 
COLLABORATORY

(UNITED KINGDOM)
Vision:
To enable sustainable water security through transformative
system approach that better understands water systems,
values all water aspects and strengthens water governance to
enable integrated water management.

Aim:
To build and enhance understanding across water security
systems, in order to address five (5) systemic barriers to water
security:-
1)	Insufficient	data
2)	Unfit	service	delivery	models
3)	Fragmented	governance
4)	Unsuitable	solutions	to	localized	problems;	and,
5)	Limited	community	involvement.

Funders:



About	the	Water	Security	Hub

• Funder:	UKRI	Global	Challenges	Research	Fund	(GCRF)
• Cost:	£20m

• Start:	13	February	2019
• End:	12	February	2024
• Current	research	team:	119	(expected	full	capacity	~130)
• No.	Research	Institutions:	11
• No.	Research	Partners:	45
• Countries:	Colombia,	Ethiopia,	India,	Malaysia,	UK
• NU	involvement:	Engineering,	GPS,	APL,	Education,	Medicine



International	Hub	Collaboration

• Colombia
• Ethiopia
• India
• Malaysia
• U.K.



“The	world	is	not	on	track	
to	achieve	SDG6”

UN	Water	(28	June	2018)	
Report	on	Water	and	Sanitation

70%	global	abstraction	
for	agriculture

61%	people	lack	safe	
sanitation

10%	global	abstraction
for	energy

1.4bn	jobs	directly	
water-dependent

Clean	water	is	vital	to	
81%	businesses

892	million	people	
defecate	in	the	open

$7.5tn	water	
infrastructure	by	
2030

Women	often	
responsible	for	water	
collection

153	nations	share	
transboundary	
resources

80%	wastewater	
returned	to	
environment	
untreated

45	billion	litres	
leaks	every	day

62%	natural	hazard	
deaths	from	water

Fragmented,	non-
inclusive	governance

28%	world’s	
population	lack	
safe	drinking	water

30%	primary	schools	
lack	safe	water	supply	
or	sanitation



Common	Threats	to	Water	Security

Broken	infrastructure

DroughtFloodingPoor	sanitation

Inequities	&	Inequalities Pollution Loss	of	wildlife

Water	black	market



Social Engineering

Institutions

Natural

Understand	Water	System – Study	of	quantity,	quality,	
distribution,	use,	treatment,	extreme	events,	climate	change,	
and	all	their	interconnections.

Value	Water – Account	for	the	social,	environmental,	cultural,	
and	economic	values	of	water.	

Policy	and	Governance – what	structures	work	where	and	how	
can	they	help	provide	inclusive	and	sustainable	catchments.

The	Hub’s	Approach



The	Hub’s	Research	Programme

Work	stream	1:	Collaboratories
A	global	network	of	local	water	collaboratories

Work	stream	2:	Tools
Enabling	and	integrating	tools	for	well-managed	water	systems

Work	stream	3:	Risks
Catalysing	investment	and	improvement	in	water	quality	and	hydrological	
resilience

Work	stream	4:	Values
Realise	the	full	social,	economic	and	environmental	value	of	
water	services

Work	stream	5:	Governance
Policy	and	governance	to	enable	long	term	water	security	across	all	scales

Work	stream	6:	MEL
Monitoring,	Evaluation	and	Learning



The	Hub’s	Guiding	Principles

With	the	Hub,	we	intend	to:

• Maximise	the	real-world	impact	of	research
• Build	capacity	of	institutions	and	researchers
• Promote	transdisciplinary	collaboration
• Embed	equality,	diversity	and	inclusion
• Act	with	transparency	and	accountability	to	all	partners



www.watersecurityhub.org



INACTION	IS	NOT	AN	OPTION!

§ Water has remained too low on the list of political priorities for too long.

§ Neglecting the need for investments has caused development to lag, people to suffer
and the environment to deteriorate.

§ The resources needed to address the problems of water management are minuscule
compared with the financial resources that have been pledged and secured to deal
with carbon emissions or the recent financial crisis.

§ As climate change evolves, governments will have to learn to operate under
conditions of greater risk and uncertainty.

§ Sharing information is key for better sharing of resources/benefits.

§ More investment in data is essential, as well as in scenario tools that inform decision-
making.

Take	Home	Points



Thank	You!	
Any	Question?

Contact	us	at:

zainurazn@utm.my
https://www.utm.my/ipasa/

Centre	for	Environmental	Sustainability	and	
Water	Security	(IPASA)


