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Sustainability – Wickedly Connected For Good?
Yoong Huey Yee

Late last year, we decided to focus on climate 
change and sustainability in this issue of THINK. 

On an autumn evening in 2019, we were in 
a pizzeria in Palo Alto trying to convince He 
Xiaogang to contribute an article on water, food 
and energy security. A few days later, we drove 
five hours from Boston to Princeton University 
to interview Professor Anu Ramaswami on 
Sustainable Urban Systems in her office. In 
December, our editors Ben Ning and Soh 
Xiaoqing were guided through a wetland reserve 
and a bird park in Guangzhou to learn how the 
Chinese are preserving their wildlife and natural 
habitats. In January, Stellios Plainiotis told us over 
a dinner in Kuala Lumpur that the global housing 
crisis is being exacerbated by climate change and 
something needs to be done about it.

As we were travelling and meeting people freely 
and enthusiastically to work on our projects and 
to solicit contributions to our magazine, little did 
we know that a deadly pandemic of a global scale, 
which would keep us grounded and isolated for a 
long time, was looming over us.

Fast-forward to the second quarter of 2020 
and with the benefit of some COVID-19 
hindsight, we realised most of the sustainability 
issues we were trying to address have become 
even more relevant and more pressing because 
of the pandemic. 

Rachel Kan believes activists, businesses, 
policymakers and consumers should 
work transparently together to formulate 
implementable solutions. And we now know how 
trust plays a central role in ‘flattening the curve’. 
With travel restrictions paralysing the global 
supply chain, we start to seriously consider how 

we should reduce, reuse, repair and recycle, 
and be part of the circular economy advocated 
by Chris Oesterich. Two good places to start 
are clothing and food. Titonius Karto shows 
us how consumers can help to transform the 
highly polluting garment industry. Meanwhile, 
as we rely on takeaway and food delivery to 
social distance ourselves, Khee Shihui shares a 
personal story on how a tenacious habit can do 
much good by conveying a powerful message 
about sustainability. 

The COVID-19 crisis is also revealing that 
our weakest link is often related to social 
inequality. Both Professor Ramaswami and 
Stellios Plainiotis highlight the need to provide 
better living conditions for the underserved 
communities in our urban centres, among 
them the migrant workers who keep our cities 
clean and functional. Until the well-being of 
most members in an interconnected society is 
accounted for in our performance measurement, 
argues Yoong Huey Yee, we are not acting 
responsibly in mitigating the ‘wicked’ problem 
of climate change. Fortunately, we have social 
entrepreneurs like Vincent Loka and Michelle 
Falcone who provide affordable safe water to 
vulnerable communities to keep them protected 
from diseases and water poverty.

As we wrapped up our interview with her, 
Professor Ramaswami assured us that there is 
a pathway to a low carbon future. We certainly 
hope so. We also hope that the lessons learned 
from COVID-19, despite all the agonies and 
inconveniences it is bringing, serve as a wake-up 
call, as well as guideposts on the pathway to a 
sustainable future. 

Stay safe. Stay healthy.
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RACHEL KAN

Coming Together: 
The War on 
Climate Change

RACHEL KAN  has been engaged in sustainability and 
environmental improvement work through multiple ventures, 
most notably Papyritec and Eleventh Hour Global. Her work 
involves marketing and implementing new commercial-ready 
green technologies and orchestrating business-to-business 
partnerships to replace traditionally unsustainable practices 

Humans are undoubtedly great problem solvers. As a 
species, we controlled fire, tamed seas, wrangled beasts, 

and organised land for crops and shelter. To quicken travel, we 
invented steam engines. To conquer the skies, we built planes. 
Engineering and unceasing creativity gave us skyscrapers, 
computers and all sorts of great things designed to improve our 
lives. There is no question about it. Humans are capable of facing 
challenges with resilience and tenacity. Yet, the climate problem 
looms overhead with no clear solution in sight.

The issue can be explained in three folds – philosophy, politics and 
economics. The common misconception is that each discipline 
ought to play its own part and put its best foot forward in dealing 
with climate change. This is a gross over-simplification of a very 
complex problem. I implore you instead to think of them as strands 
of a braid, overlapping and mutually supporting each other.

On TV we see activists pounding on the doors of politicians 
expecting them to “do something”. They march the streets with 
noble intentions hoping that their voices will spur action, and 
that action on the part of politicians would be enough. Behind 
closed doors, politicians scramble to consult with experts, tearing 
at their hair trying to find a way to placate a very angry public. 

PERSPECTIVE

with sustainable ones. Her advocacy work has brought her to the 
high offices of countries from Southeast Asia to the Democratic 
Republic of Korea. Her main interest now is in building platforms 
that facilitate international cooperation aimed at fulfilling United 
Nations Sustainable Development Goals (UN SDGs).

The plastic straw controversy
The tug of war between activists, 
businesses and consumers 
mediated by policymakers.
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bond between mass consumption and mass 
production. The underlying ideology was simple: 
demand fuels supply, and supply fuels demand.

Fast-forward to the year 1994, the creation of 
the World Wide Web (WWW) has opened up 
global communications and international trade. 
The world is beginning to shrink. At the same 
time, capitalism has become an unstoppable 
engine in North America. The growing world 
population, the desire for education and 
healthcare, as well as the promise of rising 
standards of living have spurred unprecedented 
production and consumption of the world’s 
resources. Danger now lies ahead. How do we 
feed so many people with limited resources? 
The traditional practice of releasing gaseous 
byproducts of production into the atmosphere 
is also turning out to be a really bad idea. Which 
problem then should we tackle first?

Businessmen are in turn pressured to find 
alternative solutions to big problems, often 
steering blind with no past experience to learn 
from, and little knowledge on sustainability to 
make goals for the future. Executives scour the 
market for ideas and solutions without knowing 
exactly what they ought to be looking for and 
what is realistically available today. The situation 
looks bleak.

We ought to then take a step back from the 
flurry of urgent demands to figure out how and 
why we got here. For this, we journey back in 
time. Let us rewind the clock to the recovery 
following the Great War. By the 1920s, four 
dynasties had fallen and the rise of modern 
civilisation was well on its way. Technologies 
of war such as the radio and armoured 
vehicles found new purpose as products 
of entertainment and modes of transport 
respectively. Both became hugely popular in a 
short time. The economics of mass production 
had also been successfully employed in the 
Great War, which further strengthened the 

In one generation, we have created a resource 
crunch and an existential threat. What you 
believe the solution entails depends then on your 
position. Are you an activist? A businessman? 
Or a politician? Each prioritises an ideology 
that contradicts completely with the priorities 
of the other. Activists champion sustainability 
regardless of cost; businesses rely on low costs 
and profitability for their survival; politicians 
have to achieve progress on many fronts to 
protect the livelihood and welfare of their 
people with limited resources, all while taking 
pulse on the sentiment of the public. Much to 
the misfortune of Mother Earth, the arguments 
of each position are equally strong when taken 
into context. I highly doubt that a climate activist 
would be unsympathetic of a dying village that 
needs water irrigated from a nearby river for 
their crops, or a politician be sympathetic to a 
climate activist’s demand for the protection of 
a single tree when the tree can be felled for the 
development of better transport for the masses. 
I do not believe many of these climate activists 
would rejoice at a ban on the production of smart 
phones or campaign for businesses to dump their 
most profitable product simply because it uses 
plastics. In a world as interconnected as today, a 
kill switch simply does not exist.

As a green technology entrepreneur, I quickly 
realised that solving these problems has little to 
do with business management or policymaking. 
There have been theories about circular 
economics and behavioural economics that 
show promise in stumbling the raging bull that is 
unsustainable consumerism, but very little has 
been done to improve existing infrastructure 
both in reality and in the digital world. And so to 
the dismay of circular economics advocates like 
myself, our advocacy work often begins around 
a table of hopeful delegates and intellectuals 
before melting away into helplessness and 
gritted teeth. In order for us to have a shot at 
implementing circular economics within a deeply 
entrenched linear economic system where 
products are created to be dumped, there is 
much work to be done and by multiple parties 
in tandem. It begins with acknowledging the 
validity of each position, understanding their 
priorities, and designing a new economic system 
that plays to their best intuitions.

The solution to curb mindless and irresponsible 
consumerism does not come from educating 
consumers into becoming less senseless. How 
can such an endeavour be successful in a world 
where this senselessness drives profits? Is this 
not the reason advertisements promise us that 
the perfumes we buy will send men homing 
in on us ladies like bees to a flower, when we 
logically know it cannot be true? Proponents of 
these campaigns are either forgivably ignorant 
or cunning profiteers. Here, I suggest a different 
solution – responsible supply.

Turin, Italy
Co-authored by Swedish climate activist Greta Thunberg, 
the book Our House is On Fire: Our battle against climate 
change was published in Italy in April 2019.

Shanghai, China
After the bike-sharing bust in China, millions of dockless shared 
bikes have been abandoned. The authorities removed them to 
vast storage areas, giving birth to the "bicycle graveyards".

In one generation, 
we have created a 

resource crunch and 
an existential threat. 
What you believe the 

solution entails depends 
then on your position. 

Are you an activist? 
A businessman? 
Or a politician? 
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Responsible supply begins with choices. To 
illustrate this, let’s examine the plastic straw 
controversy. Consumers get flak for using plastic 
straws and many of them turn to metal straws 
to assuage their guilt. But we must understand 
this: people use straws because the straws are 
available to them, and not because they are 
cruel, turtle-killing monsters. It is the businesses 
that choose to supply straws because there is 
a perceived demand for ways to drink liquids 
from a cup without pressing your lips against 
the sides of the cup. This perceived demand led 
them to plastic straws. Does this mean that the 

businesses are evil or the “true” turtle killers? 
Far from it! Plastic straws were merely the only 
available choice. Fast-forward to 2019, many 
companies all around the world have figured out 
ways to make plastic- like straws out of other 
materials like sugarcane fibre or even cornstarch 
after many years of research. These products 
make good alternatives but are eclipsed by the 
emergence of a quick fix – metal straws. The 
reason for their quick rise to popularity has little 
to do with its sustainability. In fact, the carbon 
emission from the production of one metal straw 
is equivalent to that from 150 plastic straws. It 
had everything to do with marketing. Producing 
a metal straw is easy when a business has long 
been in metal production, but coming up with a 
whole new material is difficult. When production 
is easy, resources are pumped into the marketing 

Many ingenious green 
technologies remain 
lodged in the awkward 
position between having 
to beat mature players in 
the industry and having 
few if any resources 
with which to do so. 
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To protect the marine environment, a startup from Vermont, USA 
has invented a coral imitating ball created from recycled plastic, to 
catch microfibres shedding off our clothes in the washing machine.

Photo: The Cora Ball

campaigns that drive us senseless once again. 
On the other hand, companies that do the good 
work of researching and auditing have very little 
left to turn this tide.

This is the reality: the tug of war between 
activists, businesses and consumers that never 
seems to go in the direction it ought to, but in 
the direction most fuelled. There is however a 
silver lining. Many businesses that realise their 
products do more harm than good often try to 
remedy the situation by sourcing for alternatives. 
What they really need is an easier way to do 
so. Many ingenious green technologies remain 
lodged in the awkward position between having 
to beat mature players in the industry and 

having few if any resources with which to do so. 
Many green entrepreneurs enter the scene with 
dreams of inventing the ‘game changer’ only 
to realise later that they need critical mass to 
change the game. This critical mass is difficult 
and sometimes impossible to achieve.

The outcry against policymakers is also often 
well-intentioned but misplaced. There is an 
underlying belief that policymakers have the 
power to effect change as and when they desire. 
This is often far from the truth. Policymakers 
face restraints on the size and reliance of their 
country on certain industries, the technologies 
available for implementation, and the balancing 
of actual effects versus perceived effects. Actual 
effects refer to the eventual quantifiable impact 
a policy will have, and perceived effects refer 
to the impact the public imagines the policy to 
have. Sometimes, the public’s perception can 
be so strong that a government is pressured 
to implement policies that do very little good. 
Sometimes, policies are made that seem strange 
to the public but eventually turn out to be very 
sustainable decisions. This is the tug of war 
between activists and politicians that often goes 
in the direction of popular demand. And to solve 
this, the first step is to make information on 
available green technologies more transparent. 

This will go a long way in helping activists 
apply the right kind of pressure on their 
representatives, and for their representatives to 
present a clearer view of what can be done, has 
been done, and will be done.

We must go from a three-way tug of war to 
a time out: for all parties to realise just how 
needless and tiresome this struggle is, and start 
working together, instead, towards an economic 
system all parties can engage with, and with 
which, over time, we can begin to start thinking 
about saving the world. ∞

London, UK
AIR-INKTM is the world's first 
ink made out of air pollution 
particulate invented by Graviky 
Labs, who have collaborated with 
Tiger Beer to initiate a high-
visibility global campaign in cities 
like Singapore, Hong Kong, New 
York City and London. Artists are 
invited to produce murals with its 
ink as part of the campaign.

Photo: AIR-INK @air.ink
(Artist: Kris Ho @kristopherh)

And to solve this 
[the tug of war between 

activists, businesses 
and consumers], the 
first step is to make 

information on available 
green technologies 
more transparent.
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PERSPECTIVE

CHRIS OESTEREICH  designs circular economy programmes that 
help firms create financial and environmental benefits through 
his company, Linear to Circular. He is currently launching Full 
Circle Filament, a social enterprise that will work directly with 
informal waste collectors to make 3D printing filament. Chris is 

a co-founder of the Circular Design Lab, a volunteer-led, open 
innovation platform that uses systemic design to foster solutions 
to humanity’s big challenges. He also teaches courses on social 
entrepreneurship, sustainability and advocacy at Thammasat 
University’s School of Global Studies.

L ately, there has been a growing segment 
of dire climate change-related headlines in 

the news. Stories like “Fire, Floods, and Power 
Outages: Our Climate Future Has Arrived” 
and “The Planet is Burning” seem to come 
at us daily. This shift in reporting has been a 
significant departure from the coverage of just 
a few years ago when warnings were stern, 
but they tended to portray the problems as 
something yet to arrive.

Part of the change seems to have been driven by 
movements. Groups like the Extinction Rebellion 

WHAT ABOUT PARIS?
Back in November 2016, world leaders ratified 
the Paris Agreement. It represented our 
collective plan of action to combat climate 
change. Countries made individual commitments 
towards reducing the greenhouse gases they 
generate in aiming to mitigate global warming 
collectively. The stated aim of the agreement 
is to limit the global temperature rise in this 
century to “well below 2°C above pre-industrial 
levels.” That said, the commitments would only 
limit warming to 3°C, so our promises are coming 
up far short of our aims.

The negotiators of the Paris Agreement foresaw 
this gap, so they included a mechanism to 
account for it. Countries would assess progress 
and adjust their commitments as necessary at the 
annual Conference of Parties (COP) meetings. 
It is a good plan in theory, but it seems a fraught 

CHRIS OESTEREICH 

THE CIRCULAR 
ECONOMY

IS NOT OPTIONAL 

exercise for those who have to decipher it. The 
disappointing outcome at the recent COP25 
meeting in Madrid appears to bear this out.

So, what can we do if we are not parties to 
such negotiations? Are we relegated to being 
bystanders? Not at all. We have opportunities 
via our choices as individuals, as well as with our 
communities and organisations. Such decisions 
are where the circular economy comes into play.

CLOSING THE LOOP
A recent study from the Ellen MacArthur 
Foundation, Completing the Picture: How the 
Circular Economy Tackles Climate Change, 
found that the transition to renewable energy 
and energy efficiency efforts could mitigate 
55% of our greenhouse gas emissions. The 
rest would need to come from a mix of circular 
economy initiatives and technological advances. 

and the youth strikes started by Greta Thunberg 
have done a great deal to raise awareness and 
build support for change. Meanwhile, reality has 
also intruded. Melting ice caps, rising seas and 
bleaching corals are just a few examples of the 
steady drumbeat.

Political and business leaders have started to 
sit up and take notice. But given the scale of our 
challenges, it is too early to say whether they are 
taking the task as seriously as they need to. So 
far, there have been some encouraging moves, 
but we are just getting started.

Solo, Indonesia
Wealthier nations have long shipped their plastic waste to the 
developing world to be processed, but recently, some nations in 
Southeast Asia have begun sending the exports back to where 
they came from.
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volumes. You can gain this information through 
a variety of methods, but it is often just a matter 
of separating and quantifying whatever is in 
the bin. Once you have that data, you can look 
to optimise the use of your waste. The waste 
hierarchy can help guide your steps from there. 
First, can you reduce or avoid the creation of any 
of your waste? Next, can you recycle or compost 
it? If not, can you at least recover energy from it?

Aiming for zero waste is a noble goal, but if you 
want to join the circular economy, you will have 
to look upstream. Doing so requires you to look 
at your products, services and systems to gain a 
holistic understanding of the inputs and outputs 
that are part of your business. As you do, you will 
begin to gain an understanding of the breakout 

The research showed how the implementation 
of circular economy strategies in the areas 
of cement, aluminum, steel, plastics and food 
could eliminate nearly half of the remaining 
emissions by 2050. The report noted that doing 
so would have the same impact as cutting 
global emissions from transport down to zero.

Making this happen will require a collective 
effort that is heretofore unseen. This is where 
you, or really, all of us, come in. Because we 
tend to treat sustainability as a stand-alone 
department in organisations akin to a marketing 
or accounting group. That approach is no longer 
tenable. We now must make it something 
that is integrated throughout our businesses, 
governments and communities. Some may have 
more authority around decision-making, but 
all need to understand and be responsible for 
execution. This approach is now table stakes.

FROM LINEAR TO CIRCULAR
Nature works in cycles. The water cycle 
provides a clear example. Water evaporates 
into the atmosphere from oceans, lakes, 
and rivers, and then condenses to form 
clouds. The water then returns to the earth 
via precipitation to be stored in surface and 
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The Circular Economy System Diagram
Source: Ellen MacArthur Foundation

of renewable versus non-renewable resources 
you use. Doing so will enable you to start looking 
for substitutes, as well as to rethink the way that 
you deliver the things your customers need.

Once enough of us see the necessity of the 
circular economy and commit to making it happen, 
we can work together to find solutions. For now, 
those who are already there can help others 
understand the need as we work on solutions in 
the places where we can create change.

Here is the good news: there is an ever-growing 
community that is committed to building a 
better world. If you are not already part of it, 
please accept my invitation. We need all the help 
we can get. ∞ 

CIRCULAR ECONOMY

Energy from renewable sources
RETHINK: REDUCE – REPAIR – RECYCLE 

TECHNICAL 
NUTRIENTS

BIOLOGICAL
NUTRIENTS

LINEAR ECONOMY

Energy from finite sources

Linear economy follows a take-make-waste system, whereas circular economy adopts a reduce-repair-recycle model
Source: Sustainability Guide

TAKE  ▶  MAKE  ▶  DUMP

TECHNICAL & BIOLOGICAL 
NUTRIENTS MIXED UP

WASTE

groundwater bodies. No resources are lost. 
The cycle is ongoing and repeats endlessly. 

Humanity does not work in cycles. Or at 
least we have not for a long time. Instead, we 
have been heading in the direction of take-
make-waste systems since the dawn of the 
industrial revolution. In this model, we take 
resources from our environment, transform 
them into our products and services, and 
then dispose of them when they are no 
longer providing us with benefits. In other 
words, we humans create waste, something 
that does not otherwise exist in nature. It 
is time to head in a different direction.

Having covered the “why,” we now need to 
address the “how”. Specifically, how can 
we make the circular economy a reality? 
There is no single, straightforward answer 
to that question. We probably have not 
even discovered many of the solutions we 
will need. That is fine. We just have to roll 
up our sleeves and start figuring it out. 

WHERE CAN YOU START?
Waste is often the best place to start. For that, 
you need to understand the kinds of waste 
you are producing, as well as the estimates of 



HE XIAOGANG

Climate Change: 
A Looming Threat 
to Southeast Asia’s 
Water-Food-Energy 
Future

Southeast Asia is a global 
hotspot for climate change and 

is facing unprecedented challenges 
towards a secure and sustainable 
water, food and energy future. 
More than 660 million people 
currently live in this area. The 
population is projected to increase 
to 760 million in 2050, with 65% of 
the total population concentrated 
in urban areas and along low-
lying coasts. This makes Southeast 
Asia particularly vulnerable to 
global warming-associated natural 
disasters, including rising sea 
levels, intensified typhoons and 
tsunamis, destructive floods, 
parching droughts, and oppressive 
heat waves.

Consequently, four countries in this area – 
Myanmar, the Philippines, Vietnam and Thailand 
– are on the list of the world’s top ten most 
climate-affected countries for the period 
between 1997 and 2016, according to the Global 
Climate Risk Index (Eckstein et al., 2018). These 
countries are also frequently appearing in global 
headlines. For example, a severe drought hit 
Thailand in 2010 and caused USD450 million 
in crop damages. On the heels of this drought, 
Thailand experienced unprecedented floods 
in 2011, resulting in USD43 billion of economic 
losses and USD16 billion of insurance losses. 
More recently in 2016, Thailand experienced 
record-breaking dry and hot conditions, with a 
compounding impact on agricultural production 
(e.g. crop failure), human health (e.g. heat 
stroke), and energy consumption (e.g. increased 
electricity use).

Scientific literature has demonstrated that 
events with such severity would not have 
occurred without the impact of climate change 
(Christidis et al., 2018), and the risk of similar 
compounding dry-hot weather has increased 
over this historical period (Hao et al., 2018). 
This has manifested in Indonesia, where there 
is increasing evidence that the 2015 summer 
droughts and heat waves have become more 
frequent because of a warming climate (King et 
al., 2018). These climate extremes in Indonesia 
not only caused crop failures and reductions 
in hydropower production at a local scale, but 
also affected its neighbouring countries through 
wildfires that even caused smog and haze to 
reach Singapore. 

HE XIAOGANG is currently a Postdoctoral Fellow of the "Water in 
the West” programme at Stanford University, and he will join the 
Department of Civil and Environmental Engineering at the National 
University of Singapore in July 2020. Xiaogang is a Princeton-
trained Ph.D. Hydrologist with experience in economics, machine 
learning and environmental policy. His research interests focus on 
the fundamental understanding of how climate change, variability 
and human interventions affect drought and flood risk across scales, 
and how to implement an integrative framework to reduce their 
societal impact. He received his M.A. in Civil and Environmental 
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Nonthaburi, Thailand
In 2011, Thailand experienced the 
worst flood in half a century. In order 
to reduce the risk of future flooding, 
the Thai government has created 
a water management programme, 
including building dams in four 
basins in the northern region, and 
constructing floodways and flood 
diversion channels.

Engineering from Princeton University; M.E. in Civil Engineering from 
the University of Tokyo; B.Eng in Hydraulic Engineering and B.Sc 
(School of Economics and Management) from Tsinghua University.

Xiaogang has received a number of accolades, including the Science, 
Technology and Environmental Policy (STEP) fellowship from the 
Woodrow Wilson School, Princeton Energy and Climate Scholars 
(PECS) from the Princeton Environmental Institute, and the Young 
Scientists Summer Program (YSSP) fellowship from the International 
Institute for Applied Systems Analysis (IIASA).



By the 2050s, even 
while on a sustainable 
development path, one out 
of five people in Southeast 
Asia will still be water 
insecure.

WATER SECURITY

Water security is a multifaceted concept and 
involves both quantity and quality of water 
available. This article focuses on water quantity, 
and briefly talks about how climate change can 
affect both the supply side – water availability 
– and the demand side – water usage – of the 
water security equation. Given the tropical 
climate of Southeast Asia, water supply is 
largely associated with monsoon rainfall, the 
variability and distribution of which are already 
affected by the intensified hydrological cycle 
because of the warming climate. This has been 
observed over the low latitude countries, where 
extreme rainfall has become more frequent and 
intense in rainy seasons, leading to floods, and 
reduced rainfall causing prolonged droughts in 
dry seasons. Such extreme events and the rapid 
swings between them pose a substantial risk 
for water management practices, especially for 
reservoir operations as there exists a trade-off 
between short-term flood-control and long-term 
water storage imperatives to meet water supply 
requirements. In addition to monsoon rainfall, 
Himalayan glaciers and mountain snowpacks 
supply water to millions of people in Southeast 
Asia through three major rivers, the Irrawaddy, 
Mekong, and the Salween, the flow patterns of 
which will be significantly altered because of 
the high sensitivity of glaciers and snowmelt to 

rising temperatures. Feeding these mechanisms 
into physically-based models and looking into 
the future, all countries in Southeast Asia will 
experience reductions in per capita water 
availability because of climate change and rapid 
population growth (Satoh et al., 2017). 

On the demand side, there is a trend of growing 
total water demand over the entire Southeast 
Asia, driven by increased water use in industrial, 
municipal, and agricultural sectors. At the 
country level, this trend is most prevalent in 
Indonesia. This is because growing income 
rates along with rapid urbanisation and overall 
heightened energy use cause a large increase in 
per capita water use. Water scarcity estimates 
can be made by comparing the differences 
between water demand or withdrawal, and 
water supply. Between 2006 and 2015, 65 million 
people (11% of total population) in Southeast 
Asia were exposed to severe water stress. This 
number is expected to increase to 127 million 
by the 2050s (Satoh et al., 2017). At that time, 
even while on a sustainable development path, 
one out of five people in Southeast Asia will still 
be water insecure. Avoiding such a situation 
will require reconciliation of water demand and 
supply, and better management of the trade-offs 
between different sectors. 

The reliability and 
availability of renewables 
could be affected by long-
term climate change.

ENERGY SECURITY

Based on the latest Energy Outlook from 
the International Energy Agency (IEA), 45 
million people in Southeast Asia were living in 
darkness in 2019 (Birol et al., 2019). Ensuring 
electricity access is a key aspect of energy 
security but will be challenging given the rapid 
growth in energy demand (66% increase by 
2040), and the commitment to reduce fossil 
fuel energy production to meet the emission 
goals of the Paris Agreement. To address these 
challenges, Southeast Asia is planning to add 
more renewables to its energy production 
portfolios. However, the reliability and availability 
of renewables could be affected by long-term 
climate change. Currently, Southeast Asia’s total 
energy production is 24% renewables, where 
18% comes from hydropower and is mostly led by 
Vietnam, Malaysia, and Indonesia (IEA, 2019). The 

In general, climate change has direct and indirect 
impacts on intertwined water-food-energy 
security through changes in the hydrological 
cycle, and it is manifested by extreme events 
such as droughts, floods, heat waves, wildfires, 
and many others. The impact of climate change 
not only depends on the hazard characteristics 
(e.g. severity, frequency), but also on the 
vulnerability (the propensity to suffer adverse 
effects) and exposure (the footprint being 
adversely affected) of the region. Southeast Asia 
is a hot spot exposed to such extremes because 
of the strong variability of the monsoon climate 
and the high population density with relatively 
low adaptation capacities. Although water-food-
energy insecurity tends to have the largest social 
and economic impacts on a local scale, such 
impacts can extend to other regions because of 
the geographical proximity and the increased 
interconnectedness due to globalisation (for 
example, through international agricultural 
trade). Below is a brief summary of the main 
impacts of climate change on Southeast Asia’s 
water-food-energy sectors. 

Village of Kradenan, 
Central Java, Indonesia
Residents take murky water from a well 
made in the middle of a dried-up reservoir 
for daily use.

Tacloban City, Philippines
Typhoon Haiyan destroyed 
countless homes, flooded 
cities and towns and left more 
than 4,000 people dead and 
1,100 missing after hitting the 
country in November 2013.
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In addition to droughts, energy security is 
jeopardised by other types of climate extremes 
such as floods, heavy storms, strong winds 
and wildfires, which disrupt transmission lines 
and cause power outages. These short-term 
seasonal shocks increase the volatility of 
electricity prices and disproportionately affect 
communities with different coping capacities, 
especially vulnerable communities such as the 
elderly, hospital patients, and lower-income 
households. These communities’ electricity 
demand for cooling purposes and medical care 
may be the most urgent but they have fewer 
resources to bear the burden of increased 
energy costs. 

FOOD SECURITY 

Food insecurity is prevalent in Southeast Asia. 
In 2018, the number of people experiencing 
moderate or severe food insecurity in this 
region was about 134 million (FAO, 2019). 
Among those people, approximately 61 million 
are undernourished and are mainly low-income 
households in Indonesia, Myanmar, and the 
Philippines. Because of the tropical climate of 
the region, most staple crop production (e.g. 
55% of total rice production) is rain-fed and 
therefore particularly vulnerable to climate 
change-induced precipitation changes (e.g. 
trends and variability). In general, climate change 
has both short- and long-term effects on food 
security. In the short-term, food production 
is mainly affected by the climate shocks of 
extreme events (e.g. droughts, floods, and 
heat waves), which can cause crop failures, 
lead to production interruptions and reduce 
food availability. This was reflected during the 
1998-2002 drought in Cambodia, where rice 
production decreased by 20% (ADB, 2014). 

In addition to food availability, other aspects of 
food security, such as food access and stability, 
are also directly or indirectly affected by climate 
extremes through channels of food trade, 
markets and policies (He et al., 2019). These 
effects are no longer limited to local places 
where extreme events occur, but can ripple 

into regionally (e.g. within Southeast Asia) and 
globally interconnected food markets, further 
threatening the food security of countries like 
Singapore, which relies strongly on international 
food trade. 

There is increasing evidence that the yield of 
staple crops (e.g. rice, maize, and cassava) 
in Southeast Asia will decline in the long run 
(OECD, 2017). Compounded with these short-
run climate shocks, this will potentially reduce 
farm household income, increase the cost 
of agricultural products, and drive increased 
allocation of land towards irrigation-intensive 
agriculture in order to buffer the decline of 
crop production from rain-fed agriculture. 
Consequently, the heightened irrigation water 
demand will increase the conflicts of water 
used for other sectors (e.g. energy). From 
a health perspective, the warming climate 
could reduce farmworkers’ productivity due 
to occupational heat stress. Intermixed with 
increased healthcare expenditures, this could 
reduce the available income that can be spent on 
food purchase, which indirectly influences food 
security (OECD, 2017). 

Environmental 
sustainability, 
transboundary risk 
and climate uncertainty 
should jointly be 
considered when planning 
for future mitigation and 
adaptation strategies...

problem is that hydropower generation is vulnerable to droughts 
because of evaporative loss in reservoirs and reduced effective 
generating capacity due to water shortages. This can be seen 
in the historical 1997-1998 drought, which reduced hydropower 
generation in Vietnam by approximately 20% (Shadman et al., 
2016). Potential drought-caused reduction of hydropower will be 
more significant in Malaysia, Indonesia, and the Philippines because 
these countries have large numbers of planned micro-hydropower 
plants, which are more sensitive to increased temperatures 
compared to large hydropower plants. 

Despite the fast growth in renewables, fossil fuel power plants 
still dominate the energy production landscape in Southeast 
Asia. Heightened temperatures due to global warming can 
reduce the performance of thermoelectric power plants, 
thereby affecting production efficiency. Also, the projection of 
more frequent droughts will put additional pressure on cooling 
water demand because of reduced water availability. This is likely 
to exacerbate the conflicts between energy generation and food 
production, for instance, whether water should be allocated for 
hydropower production or for downstream irrigation purposes to 
ensure food security. 

Nusa Penida, Bali, Indonesia
Indonesian farmers grow seaweed 
using a traditional method. It takes 15 
to 30 days for seaweed to grow during 
low tide. It has recently been found that 
seaweed farming could be a powerful 
new tool to sequester carbon and 
offset greenhouse gas emissions.
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FORMIDABLE CHALLENGES 
BUT ENORMOUS OPPORTUNITIES

Besides climate change, there are other factors not covered in 
this article that could influence the water-food-energy security 
in Southeast Asia. These include dramatic changes in land use 
such as deforestation, and intensive human water management 
projects such as dam building in the Mekong river. It is also worth 
mentioning that environmental sustainability, transboundary 
risk and climate uncertainty should jointly be considered when 
planning for future mitigation and adaptation strategies, so that 
regional water-food-energy security goals can be achieved in a 
robust and adaptive way. Given the increased interconnectedness 
of the water, food, and energy sectors, integrated approaches 
across multiple disciplines (e.g. hydrology, climate, economics, 
and the social sciences) need to be utilised to minimise trade-
offs and maximise potential synergies. But challenges still exist in 
terms of how to develop a flexible, coherent and policy-relevant 
platform that could harness the latest advances in each field, 
which are oftentimes scale-dependent and require different types 
of datasets (He et al., 2019). 

Fortunately, emerging opportunities exist to aid us towards a 
better understanding and predictability of the climate-water-
food-energy relationship, including progress in hyper-resolution 
Earth system modelling (e.g. Schneider et al., 2017; Wood et al., 
2011), proliferation of geospatial big data from various sources 
(e.g. Sheffield et al., 2018), and advances in artificial intelligence, 
especially deep learning algorithms (e.g. Reichstein et al., 2019), 
among many others. By leveraging these opportunities with 
interdisciplinary and collaborative efforts, we can transcend 
existing norms and frameworks and gain new insights to address 
existing and emerging challenges related to water-food-energy 
security. These interdisciplinary approaches can also be used 
to promote environmental education in the classroom, where 
knowledge about the climate, water, food and energy can be 
imparted to our youth to transform their thinking for a more 
resilient and sustainable future. ∞
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Deforestation in a tropical 
rainforest due to illegal logging to 

create palm oil plantations.
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Khlong Yai Reservoir, 
Rayong Province ,Thailand
By conducting risk assessments, 
policymakers can determine the potential 
severity of drought and flood threats in 
individual sub-basins in the region and 
devise local measures accordingly.
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The COVID-19 pandemic has forced billions 
of people to adjust to a new reality, and 

provoked previously unthinkable questions: 
How can those without a home shelter-in-place? 
How can people in overcrowded apartments 
self-quarantine? How will draconian measures 
impact public mental health or rent or mortgage 
payments? Finding a decent place to call 
home is not just a concern for millennials in 
the developed world. It has become a global 
problem, affecting everyone and becoming a 
major obstacle to growth. Cities around the 
world, from New York to Berlin and New Delhi, 
are struggling to meet the growing housing 
demand. 

Acute shortages are persisting despite billions 
of dollars invested and hundreds of thousands 
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of units built. This prolonged shortage has been 
known as the ‘global housing crisis’ and has led 
to the so-called urbanisation without growth, a 
problem that has reoccurred in recent history. 

WHAT IS THE GLOBAL HOUSING CRISIS?

Ten years on, the reverberations from the global 
financial crisis are still shaking up the world 
order. The COVID-19 pandemic has exposed 
the need to address another ongoing crisis: the 
global housing crisis. This crisis is not only being 
precipitated by misguided and investment-driven 
development but also by political instability, 
natural disasters and climate change. 

In the US there is a shortage of 7.2 million 
affordable homes according to the National 
Low Income Housing Coalition (2020). In 
Germany, a recent study of 77 large cities 
revealed a shortage of 1.9 million affordable 
apartments (World Economic Forum, 2019). In 
Australia, academics at the Australian National 
University estimated that the market between 
2001 and 2017 had an oversupply of 164,000 
homes, with the surplus most pronounced in 
the phenomenally expensive cities of Brisbane, 
Melbourne and Sydney (Phillips and Joseph, 
2017). In Malaysia, only a fifth of the houses 
available on the market are priced under 
the affordability threshold of USD60,000 
(Bernama, 2019). As employees cannot afford 
accommodation with reasonable access to the 
local employment market, urban centres become 
less attractive and have lower growth prospects. 
Low affordability has become one of the biggest 
risks to property value in cities.

Quarry Bay, Hong Kong
The ‘Monster Building’ is 
a  conglomeration of five 
incredibly dense and stacked 
residential complexes built in 
the 1960s.
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The impacts of a 
pandemic like COVID-19 
on the urban poor living in 
slums will be considerably 
higher... as maintaining 
social distancing and 
enforcement of self-
isolation are extremely 
difficult in overcrowded 
areas.



WHAT DRIVES THE CRISIS?

This supply-demand imbalance is greatly 
attributed to the large gap between the high 
housing cost and the low purchasing power 
of the urban population. The rapid increase of 
housing expenses relative to wages and income 
in cities across the world has turned urban 
housing unaffordable at a global scale, leading 
to rising levels of homelessness and residential 
instability for low-income owners and renters. 
Climate change, rapid economic growth, the 
financialisation of the housing sector, migration, 
and other challenges facing the planet are also 
closely linked to the housing crisis. 
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Global housing markets have been steadily climbing up
Source: International Monetary Fund (IMF), Bank for International Settlement, European Central Bank 
(ECB), Federal Reserve Bank of Dallas, Savills, and national sources
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FIGURE 2: GLOBAL REAL HOUSE PRICE INDEX

House prices have grown faster than incomes in over half the countries
Source: IMF, Organisation for Economic Co-operation and Development (OECD) 
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FIGURE 3: HOUSE PRICE-TO-INCOME RATIO AROUND THE WORLD, 2010=100

There are other dimensions of the shortage that make it tougher 
for public health authorities to manage a pandemic like COVID-19. 
As millions of affected people have been instructed to stay indoors, 
the housing crisis presents serious complications especially if a 
household member is showing symptoms of COVID-19. Millions are 
asked to self-isolate in a ‘sick room’ with a separate bathroom. This 
may not be an option. While pandemics present the most pressing 
public health risk, researchers are also concerned about the long-
term physical and health effects of overcrowding if schools and 
workplaces remain closed for extended periods.

However, the worst housing crisis is not in cities of developed 
countries, but in the rapidly urbanising cities of the developing 
world: slums, illegal dwellings and indecent shelters are 
proliferating as city planners and managers are overwhelmed by 
the urbanisation trend. According to UN-Habitat, one-eighth of 
today’s world population, approximately one billion people, live 
in substandard conditions lacking amenities such as electricity, 
running water or basic sanitation. The impact of a pandemic like 
COVID-19 on the urban poor living in slums will be considerably 
higher compared to other areas as maintaining social distancing 
and enforcement of self-isolation are extremely difficult in 
overcrowded areas.

1. Rapid Urbanisation
Ongoing rapid urbanisation places huge 
pressure on infrastructure, housing, job 
creation and the environment. Currently, 55% 
of the world population lives in cities, yet 
disproportionally generating over 80% of global 
gross domestic product (GDP). According 
to a United Nations (UN) report, the urban 
population will exceed 68% by 2050 (UN DESA, 
2018). And as cities become more economically 
powerful, the demand for urban properties is 
increasing residential property prices. 

East London, UK
A poster protesting against rent 

and housing cost increases

Source: UN World Urbanization Prospects 2018
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Millennium Bridge, London, UK
A homeless man with his dog among the tide 
of people. The top 10% of households in the 
UK owned 45% of total national wealth in 2018, 
while the bottom 10% owned just 2%.

2. The Rise of Urban Cost of Living
For households the cost of housing reflects the 
purchase price, as well as the availability and cost 
of finance, and other expenses such as repairs, 
maintenance and rates. Housing markets are 
working in dysfunctional and geographically 
imbalanced ways, causing the displacement of 
low- or middle-income households from higher-
value areas, and creating obstacles in housing 
construction that limit supply. Global Real Home 
Prices on average have grown 15% over five years 
(Figure 2), while average income rose by only 8% 
in the same time period. 

3. Financialisation and
Securitisation of Housing
Mounting prices are being fuelled by increasing 
demand from investors buying second homes, 
foreign property investments made easy by 
online agencies, and the globalised financial 
system. In numerous hard-hit cities, developers 

have built hundreds of thousands of units but 
most of them target upmarket buyers and 
renters, not the middle-income and working-
class people who are being priced out of the 
market. Thus, residential development as an 
investment vehicle has led to an oversupply of 
luxury property while there is an undersupply of 
units affordable to low-income households.

In contrast, the global financial crisis has left 
many governments unable to subsidise new 
supply, while budgets are being strained by the 
ageing population with growing pension and 
healthcare needs. The local private sector has 
also been hard hit.

The UN Human Rights Council (2017) accused 
multinational private equity firms of fuelling 
the global housing crisis: according to the 
report, corporate landlords bought hundreds 
of thousands of ordinary family houses that 
were left empty after their owners defaulted 
on mortgage payments during the financial 

crisis in 2008. The need for these landlords to 
maximise profits to repay investors typically led 
to a ‘constant escalation’ of housing costs for 
tenants, primarily through rent increases.

4. Ineffective Government Policies
Restrictive planning and zoning rules over the 
past decades have led to a prolonged lack of 
housing supply in places where people want 
to live. Also, a study conducted by the World 
Resources Institute (WRI) found that public 
housing policies with emphasis on home 
ownership and problematic land-use strategies 
have worsened the housing crisis (King et al., 
2017). Besides, planning policies implemented 
from the 1950s to the 1980s had led to the 
construction of numerous social housing in high-
rise buildings. That often had the perverse effect 
of concentrating poverty at the margins of cities, 
and the creation of rich and poor ghettos.

5. The Rise of Short-term Renting
The rise of short-stay rental services like Airbnb 
has impacted housing markets and affordable 
housing supply in various ways. According to a 
research paper by the Economic Policy Institute, 
the rise of short-stay units has reduced the 
supply of residential units (Bivens, 2019). This 
causes long-term rental to increase. And since 
housing demand is relatively “inelastic” – in that 
people’s demand for somewhere to live does not 
decline when house prices increase – even small 
changes in housing supply, like those caused by 
converting residential properties to tourism-
oriented short-stay units, can cause significant 
rental increases. Also, short-stay services have 
introduced a new potential revenue flow into 
housing markets which is geographically uneven, 
creating a new form of rent gap between 
neighbourhoods which are culturally desirable 
and internationally recognisable, and those which 
are not.

6. Inadequate Housing Supply
The success of affordable housing programmes 
depends not only on the mere provision of 
housing units, but also on other factors related 
to meeting the needs of prospective residents. 
Many affordable housing projects fail to attract 
tenants despite the existence of a big demand 
for affordable housing. Such failures may, in 
turn, be attributed to the failures in fulfilling 
individuals’ housing needs such as substandard 
construction quality and long commutes to jobs 
and amenities.

7. Conflict and Poverty
The humanitarian crisis triggered by war 
and poverty contributes significantly to the 
housing crisis. In 2019, the number of the crisis-
displaced population reached a record 70.8 
million worldwide, according to the UN High 
Commissioner for Refugees (UNHCR) (2018). 
These mass migrations of people into already 
crowded cities aggravate existing housing 
demand along with pressure on existing urban 
infrastructure.
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Kos, Greece
More than 4,100 migrants and asylum 
seekers reside on Kos according to UNHCR. 
Many sleep rough by the port.



Smart growth and other sustainable planning principles 
can target many of the housing crisis causes   

8. Environmental Degradation
It is becoming obvious that climate change 
is contributing to various so-called slow 
onset events such as desertification, rising 
sea levels, ocean acidification, air pollution, 
rain pattern shifts and losses in biodiversity 
(UNFCCC, 2012). Climate change has also 
increased the frequency and strength of 
extreme weather events such as hurricanes 
and floods, causing housing destruction and 
affecting vulnerable communities. Low-income 
communities are disproportionately affected 
and have the fewest resources to recover from 
disasters (Podesta, 2019). The deterioration 
of the environment will exacerbate many 
humanitarian crises and may lead to more 
people being on the move, adding much 
pressure to the supply of affordable housing. 

COMBATING THE CRISIS

The need to address the housing crisis, public 
health and climate change is clear in recent 
reports of the international scientific community. 
Sustainable affordable housing can effectively 
link public health, environmental and housing 
policies. It is possible and there is no reason why 
we must not solve three of our most pressing 
crises at the same time.

Unlock Land Supply
Since land acquisition is typically the largest 
housing development expense, providing 
land at suitable locations is an effective way 
to reduce construction costs. Even in the 
densest megacities, many parcels of land 
remain degraded from previous use, vacant or 
underutilised. Such parcels – some of which 
belong to the government – should be released 
and prioritised for housing development before 
creating new land at the fringes of urban areas. 

Sustainable Urban Planning
Cities need long-term planning strategies 
that link public infrastructure investment 
to the growth of new homes and provide 
sufficient certainty to both private developers 
and residents. Sustainable urban planning 
principles such as Smart Growth and New 
Urbanism promote dense infill mixed-use 
and mixed-income urban development. They 
can form an important first step toward 
instituting policy changes that would shift the 
way new development responds to a housing 
shortage that is now both acute and chronic. By 
prioritising density around transit through dense 
urban infill planning, as opposed to car-oriented 
suburb development, we can rededicate land in 
existing urban land for new usage. It is the most 
logical solution to increasing housing units near 
jobs. Since infill locations already have much of 
the needed infrastructure, infrastructure costs 
are substantially lower for infill development 
relative to a similar project in an undeveloped 
area. An analysis of potential cost savings from 
infill development estimated that reduced 
infrastructure in infill housing construction 
could help new building occupants save close to 
USD200 billion over 25 years if the projected 25 
million new housing units built during this time 
followed sustainable planning principles.

Sustainable and Cost-Effective 
Construction
Green and resource-efficient construction 
can reduce both the capital and operational 
costs of housing, unlocking the long-term 
affordability (Ji and Plainiotis, 2006). 
Traditionally, the green building movement 
had largely focused on middle- to high-income 
developments: developers would invest in 
upgrading properties to meet green standards 
and expect to differentiate them to command 
market premiums. Buyers would offset their 
investments by lower operational costs over the 
building’s lifetime. Over the past decade, the 
exponential growth of the green building market 
has eliminated the additional expenditure 

Selangor, Malaysia
Roof garden at Selangor State 
Development Corporation 
Headquarters, the LEED Platinum 
and ASEAN Energy Award 2018 
winner.
(Architect: VERITAS, Green 
Building Consultant: NEAPOLI)
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Sustainable affordable 
housing can effectively 
link public health, 
environmental and 
housing policies. 
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through economies of scale. During the US 
Green Building Council (USGBC) GreenBuild 
Asia conference in 2019, engineering group 
NEAPOLI presented examples of affordable 
green housing design that lower construction 
costs while significantly reducing utility bills 
and maintenance costs. It is, therefore, the right 
time for the green building industry to shift the 
focus from premium to affordable properties. In 
summary, green construction can address the 
housing crisis through: 

•  Maximising operational affordability for 
homeowners or tenants by reducing utility 
and maintenance bills;

•  Lowering the construction time and cost of 
housing by implementing integrated design 
process. Green homes are designed with 
better communication among all design 
disciplines (engineers, architects, energy 
consultants, quantity surveyors) and more 
planning, thus minimising costly design 
mistakes;

•  Improving construction quality with better 
commissioning and maintenance;

•  Revitalising local employment and 
economy by prioritising regional materials;

•  Reducing labour and material cost by 
focusing on prefabrication, material 
efficiency and lower embodied carbon;

•  Creating more goodwill within the 
community;

•  Involving government officials and 
neighbours early in the process, which 
lessens their resistance to new methods 
and designs and speeds up the planning 
permission process; and

•  Promoting occupant health and well-
being linked to ventilation and air change 
effectiveness, air filtration and daylighting 
provision.

The Government’s Role
Governments must streamline their regulatory 
policies to enable transparent land acquisition, 
emphasise property rights over title, encourage 
skill-building in the construction industry, and 
develop a rental regulatory framework to protect 
tenants as well as landlords. Private land can 
be better utilised for development through 
incentives such as density bonuses – increasing 
the permitted floor space on a plot of land and, 
therefore, its value. In return, developers must 
provide land for affordable units.

The Private Sector’s Role
Private developers need to invest in sustainable 
design concepts to create energy-efficient 
and affordable housing. They should also 
improve productivity by mainstreaming low-
cost construction methods through the use 
of prefabricated components, alternative 
materials and advanced automated equipment. 
Combating the crisis also requires innovative 
financing models in developing new homes 
or upgrading existing homes. The private 
sector must embrace novel mechanisms to 
finance development and help establish the 
creditworthiness of those looking to improve 
their housing situation. Employers need to 
work with communities to provide affordable 
housing for employees, or help with housing 
costs through loans, subsidies or mortgage 
deals. The non-profit sector also has a key role 
to play in working with housing providers to 
implement alternative tenancy models, while 
supporting advocacy efforts, formulating policy 
and providing technical support, information and 
know-how to developers and homeowners.
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Bronx, New York City, US
A mixed-income residential development, Via Verde 
contains 222 residential units, 71 ‘for sale’ units for 
middle-income households, and a balance of low- and 
moderate-income rentals. 
(Architect: Dattner Architects and Grimshaw Architects)

Ph
ot

o:
 D

av
id

 S
un

db
er

g 
/ 

Es
to

REFERENCES

Bernama (2019, October 24). Malaysian homes 'seriously 
unaffordable', says BNM official. Retrieved from New Straits 
Times: https://www.nst.com.my/business/2019/10/532940/
malaysian-homes-seriously-unaffordable-says-bnm-official

Bivens, J. (2019, January 30). The economic costs and benefits 
of Airbnb. Retrieved from https://www.epi.org/publication/
the-economic-costs-and-benefits-of-airbnb-no-reason-for-
local-policymakers-to-let-airbnb-bypass-tax-or-regulatory-
obligations

Ji, Y., & Plainiotis, S. (2006). Design for Sustainability. Beijing: 
China Architecture & Building Press.

King, R., Orloff, M., Virsilas, T., & Pande, T. (2017). Confronting 
the Urban Housing Crisis in the Global South: Adequate, 
Secure, and Affordable Housing. Washington, DC: World 
Resources Institute.

National Low Income Housing Coalition (2020). The Gap: A 
Shortage of Affordable Homes. Washington, DC: National Low 
Income Housing Coalition.

Phillips, B., & Joseph, C. (2017). Regional Housing Supply and 
Demand in Australia. Centre for Social Research & Methods 
Working Paper, 1/2017.

Podesta, J. (2019). The climate crisis, migration, and refugees. 
Washington, DC: Brookings Institution.

UN DESA (2018, May 16). 2018 Revision of World 
Urbanization Prospects. Retrieved from https://www.un.org/
development/desa/publications/2018-revision-of-world-
urbanization-prospects.html

UN Human Rights Council (2017). Report of the Special 
Rapporteur on adequate housing as a component of the 
right to an adequate standard of living, and on the right to 
non-discrimination in this context. New York: United Nations 
General Assemby.

UNFCCC (2012). Slow onset events. New York: United Nations 
Framework Convention on Climate Change.

UNHCR (2018). Global Trends: Forced Displacement in 2018. 
Geneva: United Nations High Commissioner for Refugees.

World Bank (2018). Groundswell: Preparing for Internal 
Climate Migration. Washington, DC: World Bank Group.

World Economic Forum (2019). Making Affordable Housing a 
Reality in Cities. Cologny: World Economic Forum.

THINK  JUN 2020  29

CONCLUSION
Multiple streams of evidence have confirmed 
the existence of a global crisis in the availability 
of affordable housing, with rents rising faster 
than incomes and with the proportion of 
rent-burdened households also rising. It is 
a multifaceted problem caused by various 
interlinked problems: housing supply deficit, 
demand crisis, construction quality, distribution 
of wealth, credit crisis, rental affordability, war, 
environmental problems and so on. Lawmakers 
need to urgently combat the housing crisis 
as part of a larger effort to prepare societies 
against the worst effects of climate change. 
All they need to do is allow market demand to 
fill cities with sustainable affordable and other 
middle-income housing forms while allowing 
high-income construction in limited numbers 
of places where it is economically viable. The 
COVID-19 outbreak should also be a reminder 
for governments that the housing crisis also has 
real and game-changing public health impacts. ∞



INTERVIEW 
WITH 
PROF. ANU 
RAMASWAMI
An insight into a sustainable model 
in urban planning

Professor Anu Ramaswami is an interdisciplinary environmental 
engineer who pioneers the study of Sustainable Urban 

Systems (SUS). She has recently been named Princeton 
University’s Sanjay Swani ’87 Professor of India Studies, and 
Professor of Civil and Environmental Engineering, the Princeton 
Institute for International and Regional Studies, and the Princeton 
Environmental Institute; as well as the inaugural director of the 
M.S. Chadha Center for Global India. Prior to this, Professor 
Ramaswami was a Bioproducts and Biosystems Engineer at the 
University of Minnesota’s Humphrey School of Public Affairs. 

Professor Ramaswami’s research spans environmental modelling, 
environmental technologies, industrial ecology, sustainable 
infrastructure design, urban systems analysis, and integration 
of science and technology with policy and planning for real-
world implementation in communities. She is currently the lead 
Principal Investigator of several major projects funded by the 
National Science Foundation (NSF) grants. This includes the 
multi-million dollar Sustainable Healthy Cities Network and a new 
project on sustainable urban food systems in the US and India.

What initially triggered your decision to 
focus your research on sustainable urban 
systems (SUS)?
I am a civil and environmental engineer by training. 
Years ago, I was involved with Engineers Without 
Borders. We did a few projects on water supply, 
power supply and sanitation in rural areas in India 
and Sri Lanka. It dawned upon me then that the 
things we were doing there, we need them in the 
US cities as well. 

In 2004 or 2005, I applied for a grant. At that 
time, I could see that urbanisation was just 
tipping over 50%, so I started thinking ahead and 
became one of the forerunners to look at urban 
infrastructures. I brought them together in my 
studies because I found that many people were 
studying them in silos. Eventually, I got the grant 
from the US Department of Education when I was 
at the University of Colorado, Denver to study 
Sustainable Urban Infrastructure. The City of 
Denver was drafting their Climate Action Plan 

then, and I thought it was a really good match to 
connect the science with the policies. So, that’s 
how this journey on SUS started. 

Can you tell us more about SUS?
A lot of urban planning activities only look within 
the boundary. Hence we use the word “systems” 
to distinguish our concept from that – we look at 
how cities get things from outside the boundary, 
and what the teleconnections between activities 
within the city and their dependencies outside of 
the city are like.

For example, when we were doing carbon 
accounting for Denver, we found that their 
electricity actually comes from outside, which the 
city accounted for. But they were not accounting 
for many other things, for example, the energy 
consumed by the refineries that produce the 
gasoline they burn in transportation. Under the 
SUS concept, we started to bring multiple sectors 
together and work with the City of Denver, and 
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articulated these transboundary relationships 
between the city and the outside. 

So, the idea of SUS was birthed through the 
recognition that all these infrastructures come 
together in cities, at a time when urbanisation is 
fast becoming a major trend. It is also recognising 
that cities are open systems that are connected to 
the outside. That is the system we want to look at. 

You have recently been named the inaugural 
director of the M.S. Chadha Center for 
Global India. Can you tell us more about the 
centre and its work?
The focus of the centre is to study the interactions 
between India and the rest of the world. This 
has potential to be very 
transformative, in the areas 
of human health, planetary 
health, social well-being, 
and even art and music. 
One of our focus areas is 
going to be sustainable 
Indian urbanisation. For 
example, we look at how 
Indian urbanisation can 
affect global greenhouse 
gases. India is expecting 400 
million new urbanites. Most 
of that urbanisation will not 
happen in the megacities but 
in smaller cities. So we are talking about 400 new 
cities coming up. That is a huge opportunity to 
put the principles we already know into practice, 
and see what is going to work. So we have to 
understand how to preserve the good things in 
cities while we develop, and how to streamline all 
of them. We need to think through development 
in ways that such learning can happen. 

Let’s talk about urbanisation. Even if we 
develop in a more systematic way from now, 
we probably won’t see the impact of the 
new solution until much later. Meanwhile, 
urbanisation continues to happen as we 
learn from experience. Are there any 
irreversible consequences that we will have 
to face as a result of that?

I don’t think urbanisation is a bad thing. What 
happens is that we are accelerating innovation. 
People have an opportunity to get wealthier faster, 
and potentially improve their quality of life, access 
to healthcare, education and entrepreneurship 
opportunities. So I think the key lies in designing 
cities to reduce inequality so that people who are 
migrating have equal access to infrastructures. 

The challenge in many cities is also that migration 
is happening faster than the planners are able to 
keep up with. So, firstly, the ability to think ahead 
so that you can plan better is important – some 
cities have done that. Secondly, urban areas have 
opportunities for resource efficiency, but cities 
have to work to achieve that. Our work shows that 
for the same amount of wealth, if you compare 

living in urban and rural areas, 
living in urban areas can be 
more efficient due to the 
high density. In our report, 
we mentioned “articulated 
density”, which says we don’t 
want mega blocks that are 
very tall either, because that 
stops people from walking or 
biking. Liveable and inclusive 
cities do not have to be super 
dense. Buildings can just be 
about four to eight storeys. 

Is it true that most cities 
are not well planned ahead, and they just 
grow organically?
It is true. But I think it is also true that we are 
now catching up to that. We don’t have to plan 
the whole economy, but it’s important that we 
think through the eight key physical provisioning 
systems that are essential for homes and 
businesses to function in any city, i.e. water, 
energy, buildings, mobility, waste management, 
green spaces, food and communications. 

One good example is the city of Ahmedabad 
in India. Compared with other cities that have 
grown fast, Ahmedabad was able to plan ahead 
and design their infrastructures in ways that are 
inclusive. For example, setting aside housing for 

lower income groups to try to prevent slums that 
are ubiquitous in many developing cities.

The truth is, we could save a considerable amount 
of resources if we really planned ahead well. And I 
can describe examples from all over Asia in which 
designs and technologies are instrumental. Asia 
already has a sharing culture – we are already 
sharing cars. So, to me, the biggest challenge for 
Asia’s urbanisation is to not lose the good lifestyle 
habits that we already have, and then build on 
structural designs that are more efficient.

I believe these are important messages for 
city planners and engineers. How do you 
get these messages out from Princeton to 
cities elsewhere, and translate them into 
policies and regulations?
Other than being a professor at Princeton, I 
also direct the Center for Global India. I am also 

the lead Principal Investigator of a NSF grant 
called Sustainable Healthy Cities, involving a 
Sustainable Healthy Cities Network. We have both 
practitioners and researchers in this network. 
So, we are actually co-producing research with 
our collaborators, who are city engineers, city 
planners, city managers and so on. 

Besides, I am also serving on the International 
Resource Panel. There are multiple channels 
through which I can get these messages across to 
policymakers, and build capacity internationally 
through collaborations. For example, the ASEAN 
report1 was one way of showing different 
countries how they could urbanise in the ASEAN 
nations. 

“SO I THINK THE KEY 
LIES IN DESIGNING 
CITIES TO REDUCE 

INEQUALITY SO THAT 
PEOPLE WHO ARE 
MIGRATING HAVE 

EQUAL ACCESS TO 
INFRASTRUCTURES.”
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Noida, India
A planned city under the management of the New Okhla 
Industrial Development Authority (NOIDA). Noida was set up 
as part of an urbanisation thrust during the mid-1970s. 

1 The ASEAN report refers to the “Sustainable Infrastructure 
Transitions in the ASEAN Region: A Resource Perspective” co-
authored by Dr. Ramaswami for the United Nations Environment 
Programme in 2018. 



Nowadays, our researchers work with the cities. 
The cities convene communities. Together we 
develop research metrics for progress, designs 
that are helpful, and prioritise actions altogether. 
Some examples are Denver’s Climate Action Plan 
that I mentioned earlier, and the more recent 
Food Action Plan with the city of Minneapolis. 
Such efforts were institutionalised and became 
action agendas for the respective cities. As the 
participating university, we also play our role in 
evaluation. For Denver, once in every two years 
for ten years, we assessed how far the action plan 
went. That’s where these connections are very 
exciting. Our research was used since day one, 
because the questions that drive the research 
were produced in collaboration with the city. 

What about the private sector? Are there 
many opportunities available in the private 
sector to bring about changes that matter?

Definitely. There are actually many business 
opportunities in this field. In fact, my first five 
students established their own company which 
was so successful that it was acquired by a 
large engineering consulting firm. The company 
adopted a consultancy model, but of course, you 
can actually start a similar enterprise as a social 
entrepreneurship, too. I think the linkage between 
sustainability science and social entrepreneurship 
can be very strong. 

In some of your reports, you mentioned 
that you believe cities in the developing 
countries have a window of opportunity to 
leapfrog and become more sustainable than 
their counterparts in the developed nations. 
Have you seen any example of this actually 
having happened or happening? 
Cell phones in India. Most of the Indian population 
now have cell phones, including farmers. 
They basically just skipped over landlines and 

leapfrogged into the cell phone era. Hence, in 
the same way, the real potential would be to 
jump ahead of centralised infrastructure like in 
the Western and Singaporean models. We could 
leapfrog to smaller, more decentralised systems 
with major new technologies and smarter 
solutions such as sensors. 

The question is: how do we do that? These are 
all new, even in the US. So we have to begin to 
think now. In ASEAN countries, we will have 
more than 200 new cities coming up. India itself 
is expecting up to 400 
new cities, depending on 
the size. By starting to 
think now, you could plan 
infrastructure and conduct 
some pilot experiments in a 
few communities to see how 
you could leapfrog further. 
This will be one of the Global 
India Center’s key research 
themes, which I call “smart 
urbanisation”. We’re going 
to partner with a few cities 
where the research will be 
very people- and practice-
oriented. 

In some big cities the poor 
make up the majority 
of the population. The 
sustainability message 
is unlikely to appeal to 
those who are having 
problems making ends 
meet. How do you deal 
with this?
I don’t think we should ask people below the 
poverty line to consume less because their 
health and well-being need a minimum level of 
consumption. I think the challenge is that there is 
high inequality in cities. One of our papers shows 
that the richest 20% of the population contribute 
about 50% of the consumption of the entire 
population. So I think the lifestyle questions 
should be targeted towards the high-consuming 
population instead.

Nonetheless, the message to them need not be 
a negative one. It should be about the rethinking 
of what a good life is. For instance, many assume 
that houses in the suburbs give you more space. 
However, our research found that the per capita 
floor area in the US cities and suburbs is actually 
almost the same on average. The millennials are 
recognising it and saying “I can have quite a nice 
life in the city and reduce my transportation 
needs.” They live in cities, they are more social 
and they do not own cars. 

So, rather than saying they 
should consume less, I would 
flip the question and ask, 
“Can the richest 20% of 
the population give us an 
example of a good life without 
jeopardizing the stability and 
resilience of the Earth?” I see 
this as an opportunity for a 
new type of well-being that 
does not have to be resource 
intensive, and the top 20% or 
30% of the population can be 
the forerunners who redefine 
that.

Is moving the poor above 
the poverty line part of 
the equation?
Yes, definitely. We are not 
just talking about income 
poverty, but also people’s 
access to basic needs such as 
electricity, water, food, etc. 
The threshold for basic needs 

is relatively low, so if we were to get them above 
that threshold, the extra resource consumption 
is very small compared to what the whole city 
is consuming. And so, the real message is, with 
just a 10% improvement in efficiency among 
the wealthier people and businesses, there will 
be plenty of resources for the people who are 
underserved. It’s not a resource constraint. It's 
really about thinking through the distribution, and 
what our understanding of a good life is. 
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Bandung, Indonesia
The city carries out a sustainable urban mobility policy that 
has successfully reduced carbon emission from transport and 
improved air quality.

“AND SO, THE REAL 
MESSAGE IS, IF YOU 

CAN DO IT JUST 
MARGINALLY – 

EVEN A 10% 
IMPROVEMENT IN 

EFFICIENCY AMONG 
THE WEALTHIER 

PEOPLE AND 
BUSINESSES WILL 

RESULT IN PLENTY OF 
RESOURCES FOR THE 

PEOPLE WHO ARE 
UNDERSERVED.” 



What are some of the roles of cities in 
promoting this change in lifestyle?
People are now walking more. Even for me 
personally, I prefer to live nearby and walk, rather 
than live far away from work and drive, because 
it’s good for health and for avoiding congestion. 
So cities should, for instance, provide walkable 
sidewalks on the streets. Parks have to be nice 
and make people feel safe. This lifestyle decision 
has to be enabled by good urban designs and 
planning. So I think that’s why our network is called 
the Sustainable Healthy Cities Network, because 
if you combine health with sustainability you get 
some really good wins that 
can yield a better life. 

Many people want a 
liveable city, but positive 
motivations are often 
nullified easily by 
corruption and various 
vested interests in the 
system. How can we 
account for this in a 
sustainability model?
This is an interesting 
question. I think there 
is a limit to how much a 
government can say “have 
this” or “have that”, because 
consumers will demand the 
things they want. For instance, we now see a 
market and demand for electric vehicles that 
are renewably powered. While renewables are 
becoming so much cheaper than coal, some 
countries, like what we wrote in the ASEAN 
report, also have a coal industry in their economy. 
That’s going to be challenging, but that’s where 
the choice has to be made. 

In the end, companies are also going to make 
those decisions based on profit. If I were an 
investor, I would not invest in more coal power 
plants because it requires large investment, 
unlike a distributed solar facility in which I can 
invest small amounts. So things are shifting faster 

than we thought. Who would have thought solar 
energy would become so cheap, or that cities 
would ban plastic bags? These movements are 
happening and they will continue to happen. But 
both sides have a role to play. It’s not only about 
the producers; the consumers would have to also 
demand those better products and services. 

What about driverless cars? When that 
becomes feasible, it is estimated that the 
number of cars in the world will be reduced 
by half. What, in your opinion, is going to 
happen to the automobile industry and the 
people working in the industry? 

I think the question is: do we 
need a robot driving the car, 
or can we have human beings 
do the job? For a country like 
India with high population 
and unemployment, I think 
autonomous cars are not 
needed yet. India could, 
instead, focus on building 
better car-sharing services, 
particularly in ways that 
support public transit and not 
private car ownership. Think 
about this: on the one hand, 
car sharing might actually 
increase traffic – people who 
would otherwise be walking 
or biking would have more 

incentive now to use a vehicle. On top of that, 
people would now be choosing between using 
shared cars and riding the bus. Can we make 
the bus as attractive as the shared car? I think 
the nexus between shared vehicles and public 
transit is very key in Asia. We need to really think 
through what public transit would look like when 
it can potentially compete with shared vehicles, 
even in the US. Car sharing can be implemented 
to reduce automobiles only when we have a 
good understanding of its dynamics with other 
commute options. 
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Indore, India
The 2019 ranking by Swachh Bharat Abhiyan (“Clean India 
Mission”) announced Indore as the cleanest city in India for the 
third consecutive year.

We have been talking about big countries 
like India and the US. Does a small country 
like Singapore have a role to play in global 
sustainability?
There are two ways. Firstly, the ASEAN bloc of 
nations is the biggest urbanising population after 
India and China, and their middle class is growing. 
Singapore could target to develop an ASEAN-
focused sustainability centre, helping to serve 
other countries like Vietnam that are on the cusp 
of urbanisation. 

Secondly, Singapore could be an exemplar city 
in some contexts. It’s small but also has been 
experimenting with a lot of technologies and 
policies, some of which may translate to cities 
with similar typologies in other Asian countries. 
At the same time, Singapore could also learn from 
practices in other cities and recognise that its 
models may not translate everywhere.  

From all that we discussed today, it 
definitely sounds like there is a lot of work 
to be done before we can achieve the desired 
state of sustainability. Are you optimistic 
that we are going to eventually get there?
This is a 20- to 30-year agenda. I don’t know if I’m 
optimistic. I’m just saying there are pathways for 
a low carbon future, and cities are the core of this 
pathway. We have an opportunity because at least 
400 cities have not yet been built.  In other words, 
66% of the cities that will exist by 2050 do not yet 
exist. It also means we have a responsibility in the 
next 10 years to really get efficient urbanisation at 
scale: not just one city, but to really do it at scale. 
And so it is about lifestyle. I think the real trick is 
to maintain a low consuming yet elevated lifestyle 
that people aspire to. It’s not going to be easy but 
there’s a pathway. ∞

“I THINK THE REAL 
TRICK IS TO MAINTAIN 
A LOW CONSUMING 

YET ELEVATED 
LIFESTYLE THAT 

PEOPLE ASPIRE TO. 
IT’S NOT GOING 

TO BE EASY 
BUT THERE’S A 

PATHWAY.” 



VINCENT LOKA / WITH MICHELLE FALCONE 

The Road to 
Sustainable 
Water Access

VINCENT LOKA  is the Co-founder of 
Wateroam, a Singapore-based water 
innovative social enterprise.

MICHELLE FALCONE  is the Senior 
Marcom Executive of Wateroam. 

Chhnok Tru Village, 
Cambodia
Around four million people in 
Cambodia lack access to safe 
water, while two million lack 
access to proper sanitation. 

Water is the essence of life – without it, we cannot function to our 
fullest design. It makes up 60% of the adult body, and the average 

person can only survive three days without it. However, despite water’s 
unparalleled significance, over two billion people on the planet do not 
have access to it1. 

Urban and rural communities across the regions of Africa, Asia and 
South America face a variety of water and sanitation insecurities 
that impede their lives daily. Rapid urbanisation in cities has led to 
developments of slum neighbourhoods that cannot facilitate the 
infrastructure required for piped water or improved sanitation. In the 
countryside, villages are often located great distances from treated 
water, which creates a setting where they may be charged extortionate 
prices by private water distributors. If a family cannot afford treated 
water, they may have no choice but to use nearby ponds, rivers and lakes 
to meet their water needs. Most rivers in Africa, Asia and Latin America 
are more polluted today than they were in the 1990s2, as many of these 
fresh water sources also serve as bathing spots, toilets or community 
sewage deposits. Sanitation facilities are unsafely managed for over four 
billion people worldwide, causing 25% of our global population to drink 
from a faecally contaminated water source. 

Diseases such as cholera, giardia, and chronic 
diarrhoea are easily prevented with access to 
safe drinking water, yet hundreds of thousands 
of children die every year because of them. 
Developing nations take the brunt of these 
consequences, as those living in high-income 
countries account for a small percentage of 
cases of water-borne illnesses, which almost 
never result in death. Recurrent water-borne 
diseases cripple a community’s ability to develop, 
as parents cannot earn a livelihood and children 
cannot attend school when they fall ill. To put it 
simply, without access to clean drinking water, 
many are forced into or remain in poverty.

This growing issue is further exacerbated as 
climate change alters the landscape of the 
planet, and wide-scale catastrophes become 
more frequent occurrences. Natural disasters 
affect 130 million people in developing countries 
each year, and villages that previously had access 
to safe, clean water are having that access 
taken away. Communities gravely affected 
by population displacement or infrastructure 
damage struggle to recover from the huge 
societal costs in time, finances and health, 
continuing the cycle of poverty without 
opportunity for improvement.

FEATURE 
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1  https://www.who.int/news-room/detail/12-07-2017-2-1-billion-people-lack-safe-drinking-water-
at-home-more-than-twice-as-many-lack-safe-sanitation

2 https://unstats.un.org/sdgs/report/2019/The-Sustainable-Development-Goals-Report-2019.pdf



But the world does not have to carry on like this. 
And water poverty can be eradicated.

Education is a crucial factor in battling the 
water crisis, but not all families have the 
capabilities to execute their knowledge properly. 
It may seem difficult to understand, but the 
water-insecure face choices that many of us 
have never had to make: a decision between 
home or heat, safety or sickness. Households 
might have the physical equipment to boil 
water but require their firewood for food or 
warmth; or, they simply cannot risk setting their 
flammable tarpaulin living quarters alight. To 
create a setting where these difficult decisions 
don’t have to be made, where humans are given 
the basic rights to survival, the proper tools 
must be available to enable individuals to thrive. 
And in 2014, my co-founders and I took it upon 
ourselves to build them. 

Education is a crucial 
factor in battling the water 
crisis, but not all families 
have the capabilities to 
execute their knowledge 
properly. 

To construct these solutions, my friends and I 
started Wateroam after we designed a water 
filtration system for a competition through our 
university. We deployed this first prototype in 
two countries and received positive feedback 
from the villagers who used it. As young and 
ambitious men, this motivated us to find a more 
sustainable method of replicating the solution 
so it could be deployed on a wider scale. Serving 
populations outside of Singapore, we faced 
geographical, cultural and habitual challenges 
that we could not overcome on our own.  We 
discovered early on that to develop an efficient 
and sustainable infrastructure designed to 
meet their water needs, we had to connect with 
our end-users. After all, what was the point of 
building something nobody was going to use?

In 2015, our early partnership with World Vision 
allowed us to frequently visit Orang Asli villages 
in East Malaysia. The interaction enabled 
us to learn about their traditions and daily 
routines, while obtaining feedback about how 
our prototype could better fit into their lives. 
Gradually, we were able to understand what 
their needs were and how we could improve.

Wateroam is a Singapore-based water innovative 
social enterprise that works to improve the life, 
living and livelihood of every individual globally 
through clean water access. 
Co-founded in 2014 by David Pong, Vincent Loka and Lim Chong Tee 
who met as undergraduates at the National University of Singapore, 
Wateroam carries out its mission by building a water filtration 
system, called Fieldtrate Lite, to help rural communities with no 
access to clean water. Over the years, through stringent tests and 
research, Wateroam has also produced new iterations of award-
winning, patented water filtration systems – the ROAMfilter™ Plus 
and ROAMfilter™ Ultra. Both are designed for maximum filtration 
speed and quality, catered specifically for the needs of rural and 
disaster-hit areas. 

To date, Wateroam has partnered with multiple organizations 
across countries to provide clean water to local communities and 
for disaster relief. This includes World Vision in Malaysia, New Life 
Foundation in Cambodia, Red Cross in Myanmar and several more. As 
of 2019, Wateroam has reached 83,000 people across 33 countries. 
Wateroam strongly believes that by empowering individuals to 
lead healthy lives, they can achieve their dreams and ambitions 
without the distractions of physical ailments. As such, Wateroam is 
committed to constantly working to eradicate global water poverty. 

Wateroam strongly believes that 
by empowering individuals to lead 
healthy lives, they can achieve their 
dreams and ambitions without the 
distractions of physical ailments. 
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Irrawaddy River, Bagan, Myanmar
The levels of poisonous chemicals such as cyanide and arsenic 
in river water are increasing. As millions of people depend on 
the river water for household use, its contamination can cause 
serious health problems. 



It took us 15 prototype iterations and more than 
two years of technical and user testing before we 
were able to create our current community level 
solution. We had made initial assumptions about 
the types of products that would work best 
for rural conditions, but those ended up being 
either too complex, too slow, or not sufficiently 
portable. Understanding the requirements of 
these villagers guided us towards a solution that 
was simple, affordable, portable and manual. 

We could not have created the Wateroam that 
exists today without their valuable input, and the 
insight we gained during this period has since 
enabled us to respond to communities within 
different settings and contexts. This has proven 
to be crucial with the increasing frequency of 
natural disasters, and we take pride in our rapid 
deployment abilities that can provide clean 
water instantly to those who require it most. 

In 2018, multiple catastrophes struck the 
Southeast Asian region in a matter of months. 
The devastation caused by Lombok’s two 
high magnitude earthquakes and subsequent 
tsunami warning left more than 400,000 people 
displaced. Infrastructure such as roads and 
piped water supplies were severely damaged, 
leaving communities cut off from access to aid. 
This resulted in victims being deprived of basic 
supplies, such as food, water and sanitation 
facilities at a time when they needed it most.

In response, a member of Wateroam went to 
Lombok to work with our partners to create 
both temporary and longer-term solutions for 
the water supply. As populations were scattered 
across the island, our ROAMfilter Plus travelled 
widely to filter water in multiple locations each 
day. Over 2,000 vulnerable individuals were 
provided access to clean water, which meant 
that even though they had lost their homes and, 
for some, their loved ones, at least they did not 
need to worry about losing their health as well. 

As my colleague shared his experience with me, 
I was reminded of the power and responsibility 
we have as a global community to make a 
difference. He said what struck him most was the 
resilience of the people, and that the villages he 
visited were filled with individuals who wanted 
to pick up their lives and help their communities 
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Understanding the 
requirements of these 
villagers guided us 
towards a solution that 
was simple, affordable, 
portable and manual.

“I am now able to have 
revenue for my family 
and access to clean 
water without any 
concern. It also enables 
my community to 
access clean water at an 
affordable price so we all 
can save our money for a 
better standard of living, 
instead of wasting it on 
medicines for when we 
get diarrhoea.” 
Villager, Sok Kun

to rebuild. They simply did not have all the 
tools to do so. This inspirational disposition 
is recognisable in many populations we have 
worked with, including those who had lost their 
homes to the floods in both Myanmar and Laos 
that same year.

These unpredictable events remind us that 
we must endeavour to create reliable systems 
that can improve the condition of populations 
immediately while also strengthening 
communities, so that they can be more resilient 
when faced with unexpected challenges in the 
future. While there has been progress towards 
sustainable development, the world is not on 
track to achieve the sixth Sustainable Develop 
ment Goal (SDG) to ensure availability of water 
and sanitation for all by 2030.  

With the understanding that access to potable 
water is integral to more than just health, we 
began conceptualising ways in which our simple 
filter could make a greater impact. Treated 
water enables families to improve their lives, and 

Mataram, Lombok, Indonesia
On 29 July 2018, the first of a series of destructive 
earthquakes struck the province of Lombok, where 
thousands have been left homeless and in desperate 
need of clean water, food, medicine and shelter.



we recognised that there was room to deploy 
our filters in a more impactful way. In 2019, 
Wateroam partnered with a local foundation in 
Cambodia to roll out a micro-entrepreneurship 
model that places community development at its 
core. The project was designed to be replicable 
in a way that can create revenue opportunities 
where jobs may be limited, while also providing 
clean and affordable water to an entire 
community. 

Our pilot project launched in Trapang Vihear 
where we installed a filtration solution 
and the equipment to initiate the micro-
entrepreneurship scheme. 40 children and their 
families were provided instant access to clean 
water, but our goal was to generate a more 
empowered community. Our partner, the New 
Life Foundation, went on to train locals in the 
production, packaging, distribution and sale of 
this clean water. Through this effort, 50 more 
households have since been able to purchase 
clean drinking water for their homes, and the 
intention is that the distribution will expand to 
include sales to non-governmental organisations. 
By creating an infrastructure that can be 

embedded in society, the entire community is 
uplifted. The micro-entrepreneurs and their 
children are no longer missing work and school 
because of having to collect water from distant 
sources, or because they’ve fallen ill from water-
borne diseases; and they are no longer spending 
their money on expensive water or medication 
to treat diarrhoea. Instead, they are healthy and 
thriving, reinvesting their income and time in 
themselves and their community. 

This project is an exciting and innovative way 
to bring about positive change on a community 
level, changing old patterns of water distribution 
that have hindered development, and 
undoubtedly the world requires more projects 
like these to build longevity and opportunities for 
growth. This programme has allowed us to make 
a difference in a way we never anticipated, and 
I feel thankful that Wateroam has been able to 
help communities feel empowered. 

As the climate continues to unfairly hinder 
the development of already underserved 
communities, we, whether as social enterprises, 
charities, governments or individuals, must 
continue to engage with our communities to 
ensure we address their needs and provide them 
with the necessary tools to improve their lives. 
We must continue to be innovative to create 
clean water solutions that are dynamic, adaptable 
and sustainable in both rural and urban settings; 
the importance of accessible and affordable 
water cannot be underestimated. Until everyone 
has regular access to clean water, our world 
cannot flourish in the way Nature intended. ∞
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Improvements in the quality of 
drinking water mean significant 
improvements in health and 
quality of life.

Until everyone has 
regular access to clean 
water, our world cannot 
flourish in the way 
Nature intended.

KHEE SHIHUI

THERE IS NO 
PLAN(ET) B

KHEE SHIHUI is @tabaogirl on Instagram. She uses social media to 
encourage herself and people around her to live more carefully and 
lightly on this one world that we have.

PERSPECTIVE

Talking about climate change can be abstract and hard to relate 
to. News about how we are deforesting at unsustainable rates, 

different plants and animal species becoming extinct or low-lying 
island countries disappearing under rising sea levels is shocking, 
depressing and perhaps not news we want to confront. However, 
climate scientists report that our world has only 12 years left to 
press for sweeping and revolutionary changes to global economies 
that will limit global warming and keep negative environmental 
impact at moderate levels. 

How do we even begin to solve a global crisis so complex and 
overwhelming? 

If more people understood the connection between climate change 
and our behaviour as consumers, they might discover why they love 
this one world that we have and how they could take responsibility 
to protect it. My theory of change is that when more eco-conscious 
consumers and citizens vote using dollars and actions, we are 
signalling to corporations and governments that change in business 
and legislative practices need to happen urgently.

Food is our national obsession in Singapore. As with all things 
important in Singapore, I decided to start with food. 
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By practising bring-your-own (BYO), I believed I 
might inspire people to be curious about what we 
could do for the environment. In the beginning, 
I did not have a plan or an Instagram account. I 
simply brought a metal straw and some utensils 
around. A few weeks later, I brought a lunchbox 
and take-away cup, and then a tote bag. These 
were things I actually needed. I refrained from 
buying new items and just used what was already 
available at home. I started posting photos on 
Facebook to document my baby steps, and to 
share my story with colleagues and friends who 
started noticing the changes. 

One day, a friend suggested I try Instagram to 
share the eco-awareness and sustainable living 
messages with people outside of my immediate 
circle. Seven years after the launch of Instagram, 
I created an account named @tabaogirl1 and 
began to engage with people beyond my own 
social networks. Meals became exciting because 
of new conversations with friends, hawkers, or 
even strangers in the queue. 

I learnt that hawkers find it hard to hire stall 
assistants to wash dishes, hence the use of 
disposables even for customers who eat in. 
Famous hawker centres like Old Airport Road 
market generate dirty dishes faster than they 

My journey began on 29 May 2017, when I 
woke up, reached for my mobile phone, 

switched off the alarm and started to scroll 
through my social media feed. An ordinary day, 
starting with a routine many of us are familiar 
with.

“ ‘The Great Barrier Reef is damaged, beyond 
repair and can no longer be saved,’ say scientists.” 
Below the news headline was a photo of bleached 
corals. Where was the bright orange anemone 
hosting shy clownfish? Where was Nemo? I 
learnt that the Great Barrier Reef is “relatively 
young at 500,000 years, and this modern form 
is 8,000 years old, having developed after the 
last ice age.” My first thought was, “How did 
human beings destroy in mere decades what had 
flourished for millennia?”

I felt an immense wave of anger surging up, 
first at countries that generated the largest 

greenhouse emissions, next at the speed of 
urbanisation and industrialisation. This was 
followed by anger at corporations that practised 
deforestation, destructive commercial fishing or 
unabated mining and drilling, and subsequently 
at car-makers, giant fast fashion retailers, global 
food companies with unsustainable commercial 
farming practices, as well as at society for not 
caring about what was happening to our one and 
only home planet.

Finally, I was upset with myself, for living a city 
life with all its comforts and conveniences, 
without thinking about what was necessary 
to sustain it. Then again, where we stay, how 
we eat, what we wear, the things we purchase, 
how we commute and the energy we use are 
fixed options presented to consumers after 
governments and global organisations have made 
the important decisions. There was nothing an 
individual could do, and this was just too much.

"I WAS UPSET WITH MYSELF, FOR LIVING A 
CITY LIFE WITH ALL ITS COMFORTS AND 
CONVENIENCES, WITHOUT THINKING ABOUT 
WHAT WAS NECESSARY TO SUSTAIN IT."

can be cleaned. Stall owners in the CBD shared 
about escalating rental costs and shrinking 
outlet sizes, so preparing food in their outlets 
is unfeasible. Instead, they rely on central 
kitchens to deliver food that is always wrapped 
in styrofoam or plastic. Wait staff related stories 
of how frazzled office workers would scold them 
for long waits, so meal portions are pre-packed in 
disposables to speed up transactions. Bubble tea 
outlet staff told how some customers got upset 
if they felt they received a smaller portion than 
normal, so standard-sized disposables now take 
that stress away.  

As an ordinary consumer, each conversation 
reveals how urban development changed the way 
we interact with one another, with businesses and 
with nature. The demand for speed and efficiency 
has grown the food delivery sector into a huge 
market with 1.1 million users worth USD164 million 
in 2018. If food hygiene and fast service are 
important, how can we redesign operations so 
that environmentally-friendly practices still make 
business sense? If labour policies affect workers 
in F&B or municipal cleaning roles, what needs to 
happen in Singapore so that we can move forward 
together in ways that are fair and socially just for 
everyone? How do we balance all these seemingly 
competing factors? 

Singapore
Demand for takeaway meals 
and food delivery, soars amid 
stricter COVID-19 safe distancing 
measures, with an accompanying 
surge in the use of disposable 
food packaging.

1 “Tabao” = to take away (food).



Something had irreversibly changed in me by the 
next morning. I cannot change what happen in 
other countries, neither can I write policies to 
regulate international corporations and their 
business practices. But I can certainly take 100% 
control of my choices and change how I live. 

Fast-forward a few months into my new way of 
life and thinking, an acquaintance said, “Aiyah, 
one person won’t make much difference lah. This 
is troublesome for the people around you!” As 
an engineer by training, I like to make evidence-
based decisions. My habits to reduce waste and 
live sustainably had to be quantified to show the 
impact of committed individual action. With real 
world data, people would be able to see that 
even small actions can accumulate to create 
positive impact. I downloaded a generic tally app 
to keep track of the disposables I avoided by 
bringing my own items around.
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I change if others don’t change?”, “If people throw dirty things into the recycling 
bin, all my efforts are wasted,” or “You don’t eat and don’t buy anything, you don’t 
live at all, then you don’t use anything!”. I learnt to prepare exact payments for 
hawkers, and observe which stalls I would disrupt the least with BYO. I became more 
mindful about my habit of buying food as a way to avoid boredom or tension. With 
unexpected cynicism or rudeness from others, each experience taught me about the 
different reasons people have for resisting change, and enabled me to learn about 
friendlier, kinder ways to reach out.

Unlike the tenacity of my BYO habit, reducing water usage and quitting of fast 
fashion, my ongoing efforts to turn vegetarian, use less electricity (from cutting 
down air-conditioner usage and charging my phone less often etc.) and eat less 
meat are still slow going. Sometimes I wonder if I am being hypocritical. In those 
moments, I recall it took 35 years before my newfound awareness. We are more 
committed if we value progress over never making a mistake, on our journey to be 
more environmentally conscious. These challenges keep me grounded, and help me 
to empathise with those who are still trying to find the motivation to lead a greener 
lifestyle. I have also grown to be patient with those who feel that environmental 
sustainability is not their concern.  

As I document my BYO actions online, old friends have reconnected with me. Some 
strangers I met virtually became new friends, as we encouraged one another to 
persevere in our efforts even while others might not approve. 

"I BECAME MORE MINDFUL ABOUT 
MY HABIT OF BUYING FOOD AS A WAY 
TO AVOID BOREDOM OR TENSION." 

Whenever a stranger was curious about my tabao 
box in an event buffet line, or someone at a cafe 
asked about my reusable cup, I tried to chat with 
them or show my tabao tally. Sometimes they had 
more questions, for example “How do you wash 
your box after each meal, it’s so oily!”, “What 
happens if you are meeting 4 friends?”, or “Aren’t 
you wasting water to wash your items?”. Now I 
have an ever-growing list of FAQs and replies – 
“Usually I can find a sink with a soap dispenser to 
clean my items!”, “I’ve brought ten plates and sets 
of cutleries to a gathering before,” or “Plastic 
or paper disposables also require electricity, 
water and raw materials in the manufacturing 
and delivery process, so washing takes up fewer 
resources overall!”

Other comments were harsher, “You’re slowing 
the queue down, can you hurry up?”, “You never 
forget to bring your items meh?”, “Why should 

438 
PLASTIC 

BAGS

246 
PLASTIC 
STRAWS

420 
DISPOSABLE 

UTENSILS

108 
TAKEAWAY 

BOXES

303 
THROWAWAY 

CUPS

69
DISPOSABLE BOWLS 

& PLATES

AT THE END OF 2018, AFTER KEEPING 
COUNT FOR 365 DAYS, I HAD AVOIDED

The amount of waste I avoided as one individual is insignificant given the global 
dimension of the challenge, but imagine if all of Singapore was dedicated to this! 

As more voices join in to speak up for the environment, it is my hope that 
even as generations before had the power to destroy, our generation and the 
generations after will have the knowledge, commitment and tenacity to protect 
and renew this one and only home that we have! Will you join me? ∞
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TITONIUS KARTO 

Sustainable 
Fashion

TITONIUS KARTO  is the Director of PT Suryamandiri Tekstil 
Buana, a Jakarta-based garment manufacturer. With more than 
50 years of industry experience, the company is committed to 
responsible productions and processes. It works closely with 
companies such as Threadapeutic and Bikin Bikin Crafts Indonesia 
to develop sustainable textile using fabric offcuts. 

FEATURE

Titonius is also the Founder and CEO of Ku Ka (kuka.co.id), an 
online marketplace that helps Indonesian local artisans – often 
little known – to reach new markets. 
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T he world population grew from less than 
two billion in 1900 to 7.8 billion today, and 

the average life expectancy has doubled and is 
now above 70 years. The population explosion 
drives the production of goods to meet the 
demand from every aspect of human life. 

Over the past 20 years, the proportion of the 
world population living in extreme poverty has 
almost halved. Of the seven billion people in the 
world today, more than 90% live in middle- and 
high-income countries. Economic growth so 
far has been fuelled by consumerism, with the 
population’s spending power increasing over time.

The United Nations (UN) has predicted that the 
world population will increase by another four 
billion by 2100. A larger population means higher 
demand, which leads to higher production and 
investment returns. While it may paint a rosy 
picture for people who believe in consumerism, 
we should be worried that the way we consume 
may exhaust our planet’s resources very 
soon, and greenhouse gases emitted from 
manufacturing activities may eventually bring 
apocalypse to our civilisation if we do not act 
collectively to tackle sustainability issues.

Understandably, terms like “low carbon”, 
“sustainable”, “organic” and “Earth-friendly” are 
becoming the buzzwords of recent times. More 
commercial brands have also jumped on the 
sustainability bandwagon, including the garment 
industry that is increasingly aware of its climate 
impact and is determined to be socially and 
ecologically responsible.

Around 10% of global greenhouse gas emission 
is contributed by apparel manufacturing. Due 
to its long supply chain and energy-intensive 
production, the industry consumes more 
energy than the aviation and shipping industries 
combined, according to the UN. If nothing is 
changed, a study released by the Ellen MacArthur 
Foundation predicts that by 2050 more than 25% 
of the entire global carbon budget will go to the 
garment industry.

To put this in perspective, let’s look at the 
environmental impact of many people’s favourite 
clothes – cotton t-shirts and jeans. The World 
Wildlife Fund estimates that on average 2,700 
litres of water are needed to make one cotton 
t-shirt, which is equivalent to a person’s water 
consumption for 900 days. Data from Levi’s 

Did you know? 
Scientists estimate that the total amount of packaging waste 
from the burgeoning food delivery businesses in China’s 
megacities has surged seven-fold from 0.2 million in 2015 to 
1.5 million metric tons in 20172. That includes 1.2 million tons 
of plastic containers, 175,000 tons of disposable chopsticks, 
164,000 tons of plastic bags and 44,000 tons of plastic 
spoons. Put together, this surpasses the amount of residential 
and commercial trash of all kinds disposed of annually by the 
city of Philadelphia in the United States. In 2018, the estimate 
grew to two million tons3.  

In India, 26,000 tonnes of plastic waste are generated daily, 
most of which are contributed to by food consumption4. 
Although no authoritative data is available, online retail and 
food delivery business are acknowledged to be a generous 
contributor to the widening use of plastic. Deepinder Goyal, 
CEO of Zomato — one of the largest food aggregators in the 
world — said in a September 2018 blog that “orders through 
food-delivery aggregators was adding up to 22,000 tonnes 
of plastic waste every month in India5.” 

2  https://www.deepdyve.com/lp/elsevier/packaging-waste-from-
food-delivery-in-china-s-mega-cities-FWSKD1p1mK?

3  https://www.nytimes.com/2019/05/28/technology/china-food-
delivery-trash.html

4  https://timesofindia.indiatimes.com/city/gurgaon/the-cost-of-
convenience-plastic/articleshow/70930076.cms

5  https://qz.com/india/1693117/indias-plastic-waste-crisis-is-too-
big-even-for-modi

AFTER-NOTE
COVID-19 has changed the way many 
of us live, and compelled us to find 
ways to keep ourselves and our loved  
ones healthy.  
During this time, it is heartening 
that the Singapore government has 
encouraged citizens to BYO when we  
support F&B establishments.  
For those of us who can help it, do try 
to BYO if you are coming from and 
immediately returning home after  
buying your meals.  
If you do encounter food outlets that 
feel more comfortable with serving 
you in disposables, do also accept 
graciously, as we are all doing our 
best to take care of one another’s 
well-being during this season of 
shared crisis.
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3.  The energy required to 
fuel product cycles should 
be renewable by nature.

1.   Products are designed to 
have their components 
reusable; disposable parts 
are to be avoided.

2.  Consumables should be 
environmentally friendly, 
whereas durable products should 
be upgradeable and made to last.

SOME PRINCIPLES OF A CIRCULAR ECONOMY ARE: 
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HOW CAN THE 
GARMENT INDUSTRY 

ADOPT THESE PRINCIPLES 
AND TRANSFORM ITSELF INTO 

A CIRCULAR ECONOMY? 
A report by the Ellen MacArthur Foundation 

in 2017 proposed four textile industry-
specific ambitions to achieve circularity:

OIL

FIBRE 
PRODUCTION

CLOTHING
PRODUCTION

CO2

USE AFTER USE

Today’s clothing system puts pressure on resources, pollutes the environment and creates negative societal impacts.
Source: Ellen MacArthur Foundation

Creating a new textiles economy
Source: Ellen MacArthur Foundation

shows that making one pair of jeans produces 
the same amount of greenhouse gases as driving 
a normal car for 111 kilometres.

The numbers are shocking, aren’t they? The 
fundamental issue lies in the almost completely 
linear system – a tremendous amount of non-
renewable resources is used to produce clothes, 
and after being worn for only a short time, 
these clothes are mostly (85% in the United 
States) sent to the landfill or incinerated. Worse 
still, more than 60% of the fabric fibres are 
synthetics, derived from fossil fuels, and can sit 
in landfills for up to 200 years!

The situation has been worsened by the 
emergence of ‘fast fashion’, a business model 
built around producing clothing as cheaply and 
rapidly as possible to encourage consumers 
to buy more, faster. Once upon a time, fashion 
seasons followed the natural change of season 
– spring, summer, fall and winter. Today, the 

fashion industry is creating more than ten 
seasons a year, with some churning out as many 
as 52 ‘micro-seasons’.

With the increase in the intensity and frequency 
of extreme weather events globally, nobody 
should sit still. The garment industry needs to 
be responsible and take action to fight climate 
change as well. To guide the transformation of 
the industry, the concept of the circular economy 
provides some key principles that are worth our 
serious consideration.

The World Economic Forum describes a 
circular economy as “an industrial system that 
is restorative or regenerative by intention and 
design. It replaces the end-of-life concept with 
restoration, shifts towards the use of renewable 
energy, eliminates the use of toxic chemicals, 
which impair reuse and return to the biosphere, 
and aims for the elimination of waste through 
the superior design of materials, products, 
systems and business models”. 



The textile industry’s attempt to adopt a circular 
economy requires global and system-level 
collaboration in addressing complex systemic 
issues. Raw material producers, textile factories, 
garment manufacturers, fashion brands, and 
industry regulation bodies need to play critical 
roles along the production chain to make 
this change happen. While the effort to drive 
the transformation is still in its infancy, some 
incremental improvements are already being 
made to reduce negative environmental impacts 
before the overhaul of the entire system is 
possible. 

As a garment manufacturer, we have taken some 
steps to that end. For instance, we have moved 
beyond the standard measure of corporate 
responsibilities – such as employees’ wages, 
gender equality, fair labour practices and so 
on – to a real business model transformation 
that focuses on sustainable production. This 
includes introducing new approaches to seek out 

Fabric is marked digitally and 
manually at the pre-production 
stage with high precision to 
minimise post-cutting wastage.  

The Regenerative Organic 
Certification standard helps 
garment manufacturers identify 
textile suppliers that take 
responsible steps towards 
conserving the environment.

repetition) to minimise post-cutting wastage.  
Although the amount of fabric used to make 
a piece of garment is often determined by the 
buyer, our pre-production team is often able to 
reduce wastage by 20% to 30% on average.

On top of that, we always send the remaining 
fabric for ‘upcycling’. Upcycling is the process 
of repurposing discarded materials for other 
uses, and it comes in many forms. We have been 
working with brands such as Threadapeutic 
and Bikin Bikin Crafts Indonesia to explore the 
concept of upcycling. The creative process of 
reimagining a different use for each piece of 
waste is key to reducing waste and encouraging 
multiple uses for materials in order to prolong 

their useful lives. This presents an opportunity 
for designers to lead the way in utilising tonnes 
of textile waste to create new products to 
satisfy consumers’ demand. Technology is again 
leveraged in this process to develop a more 
sustainable method of production.  

However, the most important factor in the 
equation is none other than the consumers 
themselves. The word ‘consume’ literally 
means to ‘destroy’, as by fire or disease, to 
squander, and to use up. However, consumerism 
need not be destructive. Instead, it could 
potentially be a powerful force in the circular 
economy. With increasing awareness about the 
fashion industry’s impact on the environment, 
consumers can adjust their lifestyle choices by 
reducing the purchase of ‘fast fashion’ products, 
increasing clothes utilisation, and saying no to 
brands that neglect sustainability. 

The next time you shop for your wardrobe, 
know that your very choice can help the industry 
adapt to this new reality and transit to a circular 
economy – one that minimises waste and gets 
the most out of existing resources. ∞
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alternative fabric sources, and to audit the supply 
chain, fabric consumption and post-production 
waste. These approaches have become the new 
norm after working closely with our clients to 
assure them that these changes actually do not 
increase the cost of production.  

In fact, one of the biggest costs in apparel 
manufacturing is the cost of textiles. On top of 
that, the plantations that grow the crops used 
in the apparel industry, including cotton, linen, 
hemp and indigo, run some of the most polluting 
productions in the world. Fortunately, a research 
by the Rodale Institute has shown that using the 
regenerative method of organic farming could 
help to reverse the effects of climate change.  
As part of our transformation efforts, we have 
been referring to the Regenerative Organic 
Certification standard to help us identify textile 
suppliers that take responsible steps towards 
conserving the environment.

Addressing wastage issues should also be given 
high priority. To do that, we digitally and manually 
mark the fabric at the pre-production stage 
with high precision (based on sizing and pattern 

Upcycling in practice – the lady is carrying 
a handbag made of fabric offcuts.
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For World 
Wetlands Day 
2020

BEN NING & SOH XIAOQING  are project managers at 
The HEAD Foundation. The article was written as a case study 
in Chinese by Ben, and translated into English by Xiaoqing. 

World Wetlands Day falls on 2 February annually. It marks 
the date of the signing of the Convention on Wetlands of 

International Importance Especially as Waterfowl Habitat in 1971 
in the city of Ramsar, Iran, after eight long years of negotiation. 

Also known as the Convention on Wetlands or the Ramsar 
Convention, this intergovernmental treaty provides the 
framework for the conservation and wise use of wetlands and 
their resources. According to the Convention, wetlands are 
defined as “areas of marsh, fen, peatland or water, whether 
natural or artificial, permanent or temporary, with water that is 
static or flowing, fresh, brackish or salt, including areas of marine 
water the depth of which at low tide does not exceed six metres”.

FEATURE

Knysna wetlands,   
South Africa
The wetlands host an 
abundance of plant and animal 
species, including the Dwarf 
Chameleon, the Brenton Blue 
Butterfly and the endangered 
Knysna Seahorse.

Since 1997, the secretariat of the Convention has been selecting 
a theme for every World Wetlands Day to set focus and promote 
public awareness about the value of wetlands. In 2018 and 2019, 
the themes were ‘Wetlands for a Sustainable Urban Future’ and 
‘Wetlands and Climate Change’, respectively. This year’s theme is 
‘Wetlands and Biodiversity’. 

What these themes aim to do is to bring attention to the symbiotic 
relationships between wetlands, humans and the environment. 
Wetlands are essential for the survival of humans. Besides 
providing clean water sources and food for human beings, they 
also play a major role in flood control, groundwater replenishment, 
and can help mitigate climate change. 

Let’s look at some facts on wetlands: 

Wetlands are 
a source of food for 
humans including fish, 
rice, seaweed, etc.

4-6% of the earth’s 
surface is covered 
by wetlands.

More than one billion 
people depend on 
wetlands for their 
livelihood.

More than 40% of 
biological species 
live and reproduce 
in wetlands.

Peatland accounts for only 
approximately 3% of land mass, 
but absorbs and stores 30% of 
carbon, twice the total of all 
the world’s forests combined.

Wetlands act as 
a natural filter to 
remove pollutants 
from water bodies 
and provide clean 
water sources.
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However, human activities continue to threaten these precious 
environments. Today, they are disappearing at the rate of 1% per 
year, even faster than the rate of deforestation. Many wetlands are 
destroyed due to agricultural activities, urban development and 
rising sea levels.

As a country with more than 96% of available freshwater resources 
stored in wetlands, China signed the treaty of  the Ramsar 
Convention in 1992. As of December 2016, statistics showed 
that the total area of wetlands in China was at 536.03 square 
kilometres, accounting for 5.58% of its territorial area. Of these, 
466.75 square kilometres are natural wetlands. More than 600 
National Wetland Nature Reserves and more than 1,000 National 
Wetland Parks have since been established. 49 of these have met 
the Ramsar Convention Criteria to be elevated to the status of 
‘Wetlands of International Importance’. 

Guangzhou, China
The Wetland Park is a complex 
wetland ecosystem comprising the 
Pearl River Delta river wetland, urban 
lake wetland and semi-natural fruit 
forest. 

Xingzhong, an expert on the Technical Guidelines 
of China National Wetland Parks to develop the 
Restoration Master Plan for the Guangzhou 
Haizhu National Wetland Park. Together with 
professionals from the Provincial Academy of 
Environmental Sciences, they jointly prepared 
the Haizhu Wetland Ecological Monitoring Plan 
(2018-2022) – the first ecological monitoring 
plan of its kind in the country. 

After seven years of restoration and 
conservation, the number of species of plants 
in HNWP flourished from 379 in 2012 to 630 in 
2019. As of June 2019, there were 587 species 
of animals being monitored. Among them, the 
number of bird species increased from 72 in 2012 
to 177 in 2019.

development of villages and factories. Over time, 
the orchard shrank and much of the original 
ecosystem was damaged. In 2012, the Chinese 
government decided to convert the orchard 
and its neighbouring Haizhu Lake into a national 
wetland park to conserve its natural ecology and 
restore balance to the environment. A legislation 
was passed to protect the area and prohibit the 
conversion of the land to other commercial uses. 

Other than soliciting support from government 
policies, the bigger challenge was to acquire 
relevant skills and best practices in order to 
restore balance to the ecology. To achieve this, 
the management team sought the opinions of 
experts to upgrade their professional skills in 
conserving and protecting the wetland. For 
instance, they collaborated with Professor Yuan 
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[Haizhu Wetlands] can store two 
million cubic metres of rain water, 
and this holding capacity helps 
control floods across 40 square 
kilometres of Guangzhou city. 

Of the over 1,000 wetland parks in China, Guangzhou’s Haizhu 
National Wetland Park (广州海珠国家湿地公园, HNWP) is the largest 
and one of the most beautiful national wetland parks situated in 
the city centre. It covers an area of 11 square kilometres, which is 
seven times the size of Hyde Park in London and more than three 
times that of Central Park in Manhattan.

When we paid a visit in December 2019, we were glad to have 
Feng Baoying, the vice principal of Haizhu Wetland Nature School 
(the public education arm of the HNWP), accompany us on a tour 
around this luscious greenery in the heart of Guangzhou city.  

Haizhu Wetlands belong to the Pearl River water system, with a 
wetland coverage rate of 86.4% of the total area. It includes the 
Haizhu Lake and 39 rivers, and has a composite wetland ecosystem 
consisting of aits, rivers, gullies, and fruit forests. It can store two 
million cubic metres of rain water, and this holding capacity helps 
control floods across 40 square kilometres of Guangzhou city. It 
also filters out pollutants from the Pearl River, improving the water 
quality by one to two grades. 

HNWP was previously a fruit orchard with a history of more than 
2,000 years. However, as Guangzhou city started to industrialise, 
it found itself in a crisis as its land began to make way for the 



Two thirds of HNWP (7.3 square kilometres) is 
designated as protected areas, with the remaining 
one third (3.7 square kilometres) open to the public to 
allow them to get close to nature. Besides providing 
Guangzhou residents with a place for leisure and sports, 
it has also become an outdoor classroom to educate the 
public on nature and the environment. As part of the 
efforts to educate the public, HNWP has collaborated 
with the Environmental Education Centre of Guangzhou 
University to develop a systematic environmental 
education plan for the wetland park.

“We encourage primary and secondary schools to 
take their nature classes to our wetland park to take 
advantage of the natural environment and biodiversity 
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here. Every week we host around 15 such classes. 
By doing so, we allow students to observe and 
experience nature up close, which is a much 
more effective learning experience compared to 
just reading from textbooks,” Feng explained.

To reach out to the wider public, HNWP is 
collaborating with Tencent to design a ‘Smart 
Wetland Park’ to digitise and incorporate their 
wetlands knowledge into a mobile app. Visitors 
can use this app as an interactive guide to learn 
more about the different plants and animals, and 
also about the ecosystem in the park. 

It was a very fruitful day for us at HNWP. As we 
reflected on its transformation from its early 
days, two thoughts truly struck a chord: 

Firstly, environmental protection and economic 
progress do not need to be two mutually 
exclusive goals. It is important to do both in 
parallel as there exists a symbiotic relationship 
between them. In China, where land is state-
owned, the government has in the last 40 years 
focused solely on the economic benefits of land 

use. They had prioritised land use for shopping 
malls, office buildings and homes instead of 
farmland and parks. This came at the expense 
of the environment as green spaces started to 
disappear, rivers became sewage ditches and the 
air became increasingly polluted. As the Chinese 
people paid more attention to the quality of 
living, policy makers started to recognise the 
importance of building a beautiful and liveable 
city that would attract and retain talent. This 
in turn would bring forth economic investment 
and growth. In the long run, the city will reap the 
benefits both environmentally and economically. 
Therefore, a popular slogan now rings in China: 
“Clean water and green mountains lead to 
mountains of gold and silver”. 

Secondly, wetland park development should be 
done with the goal of restoring and maintaining 
natural biodiversity. This would require inputs 
from the scientific community. China has a 
history of developing modern parks in an 
artificial manner, mostly using man-made 
landscapes, creating cement embankments, 
planting trees in a uniform manner and importing 
lawns to cover the land. As a result, the original 
ecosystem of animals and plants is destroyed, 
and in its place are artificially imported 
vegetation and animal species. While this serves 
the function of landscaping, it loses the original 
and natural ecosystem. In contrast, HNWP was 
developed based on the inputs from experts to 
restore its original ecology. For example, the 
river banks are not reinforced with cement, the 
vegetation is kept to the local varieties, and the 
original rectangular orchard drainage system 
is reshaped to optimise water flow for the 
ecosystem. 

It was sunset by the time we left HNWP. The 
breeze caressed our faces as we looked across to 
the Haizhu Lake where an orange ray of sunlight 
had fallen upon the waters. There were people 
strolling along the river bank. This picturesque 
scene made us wonder: is this not “the unity of 
Heaven and Man”?  In China, the idea of believing 
that humans are above nature is passé. We are 
only a small part of nature and we need to learn 
to respect it more. ∞ 
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Wetland park development 
should be done with the goal 
of restoring and maintaining 
natural biodiversity. 



BEN NING / TRANSLATED BY SOH XIAOQING

Birdwatching – 
Awakening Your Senses 
to Nature

BEN NING & SOH XIAOQING  are project managers at 
The HEAD Foundation. The article was written as a case study 
in Chinese by Ben, and translated into English by Xiaoqing. 

FEATURE

“Good afternoon! North gate of the zoo please!” I said in 
between pants. I had just sprinted out of the airport arrival 

hall and hopped right into a taxi.  

“Do you mean the Guangzhou Zoo?” The taxi driver sounded 
incredulous as he reconfirmed what he had just heard. 

“Yes, that’s right. To the north gate of the Guangzhou Zoo,” I panted.

The driver started the car, but could hardly hold back his curiosity 
and asked, "You just touched down and you are heading directly to 
the zoo to see the animals?”

I laughed, “Haha, yes, I’m going to watch the birds.”

My plane took off late from Singapore due to the year-end 
thunderstorms. It was scheduled to arrive in Guangzhou by 12 noon, 
but only landed at 1.10pm. I had planned to meet Guo Shijun at 
2.30pm at the north gate of the zoo. Due to the delay, I decided to 
head directly to the zoo instead of checking in at the hotel first. 

Once I entered the zoo, I followed the GPS information that Guo 
had sent me to locate him. As I walked along the lake, I could 
already see the words “飞羽” (Feiyu) across a blue booth from afar. 
A group of children and parents were queuing for their turns to 
look through a telescope.

A middle-aged man more than 1.7 metres tall could be seen 
standing beside a large telescope with a pictorial guidebook 
clipped under his arm. His voice came bright and loud through his 
portable microphone. “What is the colour of the bird that you see 
through the telescope? Can you describe it for me? What do you 
think it looks like? Can you look for it in the guidebook and show it 
to me?” Through his guidance, participants easily identified the bird 
they saw through the telescope as the ruddy shelduck. He further 
explained, “There are about 500 species of birds in the Guangdong 
province, of which 250 species can be found in Guangzhou. Most 
of them can be differentiated by observing the colour of their 
feathers. Birds are our friends, so please do not disturb them in 
their natural habitat.”

He is Guo Shijun, the founder of Feiyu Environmental Education 
Co. Ltd. He was first introduced to birdwatching in 2007, which 
eventually led him to establish Feiyu in 2011. Feiyu’s mission is to 
promote nature education through the appreciation, research and 
conservation of wild birds and their habitats. He hopes to convey 
the importance of ecological protection through these activities 
and inspire the man in the street to do more. Today, Feiyu has 
branches in Guangzhou, Beijing and Fuzhou. Since its founding, 
nearly 40,000 people have taken part in its nature observation 
activities. 
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Guo established Feiyu to provide an opportunity 
for all to experience and enjoy birdwatching. 
He believes this will help members of the 
public develop an interest and appreciation of 
nature, creating an emotional connection with 
nature that will lead to more concern for the 
environment. Only then, Guo believes, will people 
start paying attention to the changes taking 
place within our natural environment, and be 
more motivated to protect and conserve it. 

Guo had his first birdwatching experience in 
2007 when he was in charge of promoting the 
Swarovski telescope in China. What started out 
as a means to reach out to avid birdwatchers for 
sales purposes turned into a personal love for 
these beautiful dancers of the skies. In order to 
become more familiar with the distribution of 
bird species in the Southern China region, Guo 

took a special trip to Hong Kong to buy a pictorial 
guidebook entitled “Hong Kong and South 
China Birds”. It now accompanies him on every 
birdwatching trip. Through its collection of more 
than 450 species of birds, he acquired an array 
of information on the birds he observed, such 
as their scientific names, special characteristics, 
reproductive behaviour, habitat environment and 
their distribution around the region. 

Over time, he began to notice that the seasonal 
and annual migration patterns of birds were 
directly related to the climate, environment 
and human activities. Before long, his focus 
started to expand from birds to a macro view 
of the interactions between human and the 
environment. This caused him to transform from 
a birdwatching enthusiast to an advocate for 
environmental protection. 

Guo started Feiyu in 2011 in the hope that 
more people would experience the same 
transformation in their lives. To him, this process 
of cultivating a love for the environment is 
more natural and has a stronger and more 
lasting effect than any propaganda, textbook or 
classroom education. 

Many of the birdwatching activities organised 
by Feiyu are targeted at primary and secondary 
school students. Guo believes environmental 
education should start with children who 
are in their character development stage. By 
exposing them to nature and encouraging care 
and concern for the environment, children will 
begin to foster a love for nature which will 
stay with them into adulthood. This character 
development is the key to a harmonious co-
existence between man and nature. 

Every year, Feiyu has a seven-month seasonal 
activity period, during which three birdwatching 
activities are held each month. Often, parents 
accompany their children on these activities. “Do 
not underestimate the influence that children 
have on adults,” Guo said to me. A father once 
told Guo that after one such event, his daughter 
found the birds so lovely that she told him not to 
eat wild birds bought from the wet market ever 
again. The father felt guilty and decided to take 
his daughter’s advice. 

Guo Shijun has learned much from his many 
years of experience in organising parent-child 
birdwatching activities. For example, he said, 
do not let grandparents accompany children 
on these activities as they tend to coddle the 
children and affect their birdwatching experience. 
He does not allow anyone to use mobile phones 
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during the activity, but instead encourages 
families to focus on birdwatching and bonding 
with each other. Each activity group is capped 
at a maximum of eight children to facilitate 
interaction. 

He also found that families who paid for the 
activity were more focused and engaged than 
those participating for free. This is likely because 
they want to derive more value from the money 
spent. Also, he found that mums have a greater 
influence on social media compared to dads: 
many mums would post photos of activities 
on social media after an event, thus helping to 
reach out to more families and promote Feiyu’s 
birdwatching activities. 

Guo believes that birdwatching is just a starting 
point. What is more important is to inspire people 
in the city to care about nature and realise that 
nature is all around them. His team conducted 
a survey with more than 200 people. One of 
the multiple-choice questions was, “What do 
you consider ‘nature’?” More than half of the 
respondents chose ‘wild forests’. Those who 
picked ‘city parks and green spaces’ were few. 
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Besides organising birdwatching activities, 
Guo offers advice on the upgrading and 
reconstruction of some of the parks and 
green areas in Guangzhou, to help restore 
their biological diversity. Taken together with 
the public activities like bird, insect and plant 
observation, he hopes the public will begin to 
see ‘nature’ differently. ‘Nature’ is not confined 
to ‘wild forests’ but can also exist in our cities. It 
is our duty to protect and love the nature that is 
all around us. 

As the interview drew to a close, Guo looked at 
his daughter and son, and told me, “A large part 
of my motivation comes from them.” He hopes 
his efforts will give children in the cities more 
opportunities to get close to nature, so they will 
develop a more holistic character as they learn 
how interlinked humans are to the environment. 

Birdwatching originated in Britain and Northern 
Europe in the 18th century as an aristocratic 
pastime. In China today, people like Guo Shijun 
are working hard to use birdwatching to awaken 
people’s senses to nature. ∞



Climate change and its negative effects on our 
current way of life are arguably the largest 

topics of discussion in the public consciousness. 
From unprecedented international co-operation 
agreements like the Paris Climate Accord being 
signed by 195 countries in 2016, to teenage 
climate hero Greta Thunberg dominating our 
media consciousness on the issue, one would 
expect such a prominent topic carrying such 
potentially grave consequences to garner wide 
support by way of urgent, meaningful action.

In fact, the world is careening towards 
irreversible climate change with carbon emission 
concentration recording yet another record-
breaking high of 407.8 parts per million, or 
147% of pre-industrial level in 1750 (World Data 
Centre for Greenhouse Gases, 2019). Yet these 
developments and their associated runaway 
effects which could destroy our livelihoods, 
survival and surrounding environment still bring 
about slow action and response.

One of the key complexities hindering 
communication, discussion and action on this 
urgent topic is the interconnectedness of 
elements and stakeholder groups; systems of 
natural environment, economic growth and 
social well-being are intrinsically linked and thus 
difficult to address without a holistic approach. 
Being a ‘wicked’ problem (Incropera, 2015; 
Lehtonen et al., 2018), the issue of climate 
change and the mitigating actions required is 
further compounded by the sheer number of 

participants involved, which often also see the 
stance of each interest group opposing each 
other, paralysing actions to be taken. 

Multiple factors contribute towards this inaction, 
one of which is the fact that current metrics 
measuring ‘performance’ or ‘progress’ do not 
take into account impact other than financial 
performance. For example, countries usually 
measure their ‘performance’ by utilising one-
dimensional indicators such as gross domestic 
product (GDP), which is now increasingly being 
argued as an insufficient or incorrect measure of 
sustainable progress (Stiglitz, 2019). An extract 
from the book Beyond GDP: Measuring What 
Counts for Economic and Social Performance 
(Stiglitz et al., 2019) argues: “…growth that 
increases a GDP number but does not reflect an 
increase in the well-being of most citizens, does 
not reflect the degradation of the environment 
and the depletion of natural resources, makes 
the economy and its citizens more insecure, 

erodes trust in our institutions 
and society, opens up conflicts 
because of disparate treatment of 
those of different ethnic or racial 
groups, is not ‘real’ growth.” 

As a result, new measurements 
have been introduced to ensure 
a more holistic approach in 
measuring progress from various 
dimensions such as natural 
capital and well-being of society. 
The United Nations has begun 
to measure environmental and 

economic impacts in tandem through the 
System of Environmental-Economic Accounting 
(SEEA) – “an international statistical standard 
that uses a systems approach to bring together 
economic and environmental information to 
measure the contribution of the environment 
to the economy and the impact of the economy 
on the environment” (UN SEEA, 2019). These 
two examples show that moving forward, the 
interlinkage of environment, economy and social 
needs to be addressed together for sustainable 
development.

...SYSTEMS OF NATURAL 
ENVIRONMENT, ECONOMIC 
GROWTH AND SOCIAL WELL-BEING 
ARE INTRINSICALLY LINKED AND 
THUS DIFFICULT TO ADDRESS 
WITHOUT A HOLISTIC APPROACH. 
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for slow or no action by corporations to adopt 
sustainability policies, many notable corporations 
are already taking steps to safeguard the very 
sustainability of their organisations. More than 
680 companies in the US are taking a myriad of 
such measures, driven by the need to ensure that 
their businesses remain operable – the crux of 
sustainability (Environment Defense Fund, 2019). 

What is driving this behaviour, given the 
complexity of the situation and the often 
conflicting interest of different stakeholder 
groups? In the age of transparency and 
accountability, corporations and governments 
are required to respond quickly, honestly and 
humbly. This is especially so when backlash 
from customers or citizens can swiftly damage 
corporations or governments. In 1990, Nike 
found itself losing significant sales and 
associations with three US universities with 
ties to the Worker Right Consortium, resulting 
in an estimated USD4 billion loss, due to the 
utilisation of forced and child labour in Asia in 
the manufacturing of its goods. It took Nike a 
decade and numerous improvements before the 
perception was changed.

Fast-forward to 2019 where the usage of social 
media is prolific, consumers are also becoming 
more conscious – 57% of respondents surveyed 
in the Edelman Earned Brand Report said they 
would boycott companies that were not aligned 
to their social beliefs (2017) and demanded that 
corporations be responsible in their practices. 
With Gen-Z expected to have the highest 

...CORPORATIONS ARE INCREASINGLY 
INFLUENCING SUPPLIERS AND PARTNERS 
TO ADOPT SUSTAINABLE PRACTICES... 
THIS RESULTS IN LARGER CHANGES 
TO BE DRIVEN.

On the corporate and business level, 
performance is also often only measured in 
financial terms although there are encouraging 
signs that companies are beginning to adopt 
multi-dimensional measurement through the 
reporting of their performance and activities. 
In 2018, 86% of S&P 500 Index companies 
reported their sustainability policies, initiatives 
and performance – a sharp increase from a 
mere 11% in 2011 (Governance & Accountability 
Institute, 2019). Often the most visible targets, 
corporations and businesses are expected to 
take responsibility and clean up their act (at 
times, literally). Despite the common reasons 
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...IT IS IMPERATIVE THAT FUTURE 
GENERATIONS OF CONSUMERS AND 
CUSTOMERS ARE TAUGHT TO EXERCISE 
THE MOST POWERFUL LEVER THEY 
HAVE – THEIR ABILITY TO SELECT WHICH 
COMPANIES TO PROCURE GOODS AND 
SERVICES FROM. 

poor sustainability policies. It is unsurprising 
that 57% of companies in the Corporate Energy 
& Sustainability Report (2018) have committed 
publicly to sustainability targets, with another 
9% planning to follow suit. In a simple sense, 
sustainability can mean good business. 

This is especially relevant when businesses 
are also increasingly required to disclose risks 
associated with their investments and potential 
risks in relation to climate change in order to 
secure financing. Frameworks like the Task Force 
on Climate-related Financial Disclosure (TCFD) 
are increasingly being adopted by financial 

spending power ever, at an estimated USD29 
to 124 billion (Barkley Inc., 2018), the stakes are 
even higher. This is evident from the findings that 
more than 61% of business leaders are adopting 
sustainability policies driven by the need to 
mitigate reputational risk, followed by consumer 
or customer demand and to minimise operational 
risks or maximise operational benefits (The State 
of Sustainable Business Report, 2018). 

As such, it is no surprise that large companies 
have begun to partner with other organisations 
in addressing issues that could impact their 
reputation and operations. For example, Tyson 
Foods has begun partnering with Proforest to 
assess its deforestation risk, and plans to use 
the findings to develop its Forest Protection 
Policy in 2020. One of the largest fast-moving 
consumer goods companies in the world, 
Unilever also communicates clearly their long-
term sustainability plan to the public – including 
achievement progress for initiatives outlined as 
well as areas of improvement required.

Through consumer demand and increased 
disclosures, corporations are increasingly 
influencing suppliers and partners to adopt 
sustainable practices. Whilst it may be 
challenging, companies have found that 
communicating with their suppliers about the 

benefits of adopting sustainable practices could 
also help lower costs of doing business. This 
results in larger changes to be driven (Carbon 
Trust, 2018). Take Verizon, one of the leading 
telecommunication providers in the USA, as an 
example. When they embarked on reducing their 
carbon emissions, it also meant having to work 
with suppliers who would look at reducing their 
emissions in turn. That has not always worked 
and has seen some working relationships ending. 
Realising that suppliers require assistance and 
support on this transformational journey, British 
Telecom initiated the Better Future Supplier 
Forum where suppliers can exchange and access 
learnings and best practices on their journey to 
becoming more sustainable. This is yet another 
underestimated area where wider adoption 
of sustainable practices can be driven, given 
the interconnectedness of supply chains and 
business operations worldwide.

Investors are also increasingly realising that 
companies with strong sustainability policies 
tend to outperform those without, based 
on conventional financial metrics (Schneider 
Electric’s Corporate Energy & Sustainability 
Progress Report, 2019). Further research from 
the Brookings Institution (2019) also found 
that every USD1 invested in companies with 
strong sustainability policies yielded a return of 
USD28, as opposed to USD14 from those with 

Economy Report, 2018). In the same report, 
it was highlighted that the next two to three 
years will be the critical window to ensure that 
long-term investments made in infrastructure 
and economy yield said climate and economic 
impacts. Clearly, businesses can be powerful 
drivers in helping to address climate change 
if they choose to operate sustainably.

As corporations respond to consumer demands 
to address sustainability issues for the viability 
of their businesses, it is imperative that future 
generations of consumers and customers are 
taught to exercise the most powerful lever they 

institutions worldwide to include considerations 
previously unaccounted for, to assess the viability 
of investments in the long term. Financial 
institutions are also increasing their offer on 
green or climate financing through products like 
green bonds – 2017 saw the world’s first green 
bond of RM1 billion (USD25 million) in Malaysia, 
issued for a 50MW solar project in Kudat, Sabah. 
Since then, numerous green bonds have been 
issued to finance renewable energy or green 
building projects around the world. 

Climate actions planned for the next few 
years are expected to unlock benefits worth 
USD26 trillion up to 2030 and create up to 
65 million new low-carbon jobs (New Climate 
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have – their ability to select which companies 
to procure goods and services from. Their 
decisions should be based on transparent, honest 
insight into companies’ practices, policies and 
performance in relevant areas. With more 
companies required to report on sustainability in 
addition to financial performance, pressure from 
material stakeholder groups for corporations to 
be increasingly responsible in their operations 

to the environment, society, and economy 
would be the strongest catalyst for climate 
action. As corporations and businesses embark 
on becoming more holistic in the quest to be 
sustainable, this group of powerful actors 
can in turn drive changes on the national 
level in ensuring performance is measured 
in multiple dimensions, rather than merely 
in either economic, environmental or social 

terms. The world is now simply 
too interconnected: all three 
broad groups need to be able 
to exist and survive in tandem.

The very nature of sustainability 
being a ‘wicked’ problem could be 
a panacea for consumers to drive 
required action to mitigate climate 
change across actor groups. After 
all, they are all interconnected in 
our increasingly globalised world 
of information and trade. ∞ 
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