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Introduction

At the Annual UNAS Seminar last year, I spoke about the three major international threats to human security faced by the nations of the world. They are (a) the on-going  economic uncertainties that continue to plague the world (b)  nuclear proliferation and (c)  and climate change -  the last, the result of systemic  alterations to the earth’s  natural processes over many years  and the cause of  major natural disasters especially rising sea levels,, floods, land slides, desertification and forest fires. The amount of green-house gases discharged into the atmosphere has caused global warming which in turn is altering climatic patterns detrimental to the survival of many species and the depletion of bio-diversity.
To further underline the security threats facing us  and our fellow human beings, I have chosen this morning to touch on the issues of food, water and energy security – three challenges which if not met carry dire consequences as severe, if not more so, than the three other threats mentioned earlier.
What do we mean by the term “security?” The traditional use of the term  
“security” refers mainly to the “security of a state from attack” or the safety and protection afforded by an institution /entity such as a bank or security service. As an example, the Security Council, a principal organ of the United Nations is charged with the duty of maintaining security and peace globally.
However, in UN circles to-day the term “security” has evolved to include non-traditional threats such as the insufficiency of food to meet demand and need; the scarcity of water for human consumption and other uses of water relating to agriculture and industrial processes; and the exhaustion or absence as the case may be of alternative energy sources so important to powering industries and sustaining life with all its comforts. These non-traditional threats to human security have diverse consequences or implications whether economic or political.
The Challenges of Food Security.

Several decades ago, in the light of careful and deliberate calculation vis-à-vis how best to optimize its limited land size, Singapore took the bold decision to phase out its farms in favor of industrial development so as to achieve growth and create employment opportunities. Prior to 1979, Singapore produced 120 metric tons of pulses, roots and meat. By 1981, the amount had fallen to 10%. In 1998, total agricultural (arable and permanent crop land) land in Singapore represented only 1.6% of the total land area of Singapore.
It is therefore, common knowledge that Singapore has to import almost all its food or agricultural products from neighboring countries and indeed from throughout the world.

As such Singapore is directly vulnerable to the threat of food shortage either as a result of increased global demand (which in turn leads to higher prices) , inclement  weather conditions resulting in floods, prolong droughts  and fires, the creation of artificial shortage by market speculators and last but not least, hoarding by food exporting countries to ensure security of their own consumers.
The world is getting smaller but at the same time the problems larger.  Currently, the total arable land is 13.3% of the land surface of the earth. Of this only 4.7% are supporting permanent crops. The rest are taken up by subsistence agriculture and animal husbandry.
Those who depend on the land for livelihood represent more than 70% of the world’s population though urban growth is going apace. The majority who bear the brunt of food insecurity are the millions of subsistence farmers many of whom are poor and landless.
The Food & Agriculture Organization estimated in 2009 that 1 billion people could suffer extreme poverty and hunger in developing countries due to the rise in food prices alone. In the same year  the global food price index reached a peak of 237 points well above the previous peak of 213.5 points in 2008.  It is also estimated that food production will have to double the present rate by 2050 to feed the world’s population at a cost of $35 billion of investment in agriculture each year.
Conditions have become worse - a situation that is unlikely to improve soon without significant aid to improve agriculture, in particular in the areas of land reform, poverty alleviation, education, scientific-technical support to deal with weather conditions and access to markets.
What then are the critical factors that have led to the present state of affairs?  Higher food prices affect poor countries most because (a) they need to import most of their food especially staples (b) most households spend 60% - 80% of their limited income on food alone (c)  have higher inflation rates and (d) depreciating currency values including limited foreign exchange. The World Food Program (WFP) which provides aid to the poor as well as victims of natural disasters is hard pressed to provide assistance. In 2010 alone it had purchased $1.25 billion dollars worth of food aid.
Equally pertinent is the problem posed by climate change.  Green-house gases since the signing of the Kyoto Protocol in 1997 have now risen by 20%. The slow but steady rise in global temperatures have caused the ice cover in both the poles as well as mountains to melt resulting in floods in some regions but long periods of drought in others. In still other regions large areas of formerly cultivable lands have become deserts due to the absence of rainfall. Such long dry spells have ignited forests and forced evacuation to 
safer places. Where such conditions exist. farming and farm productivity are adversely affected as in the case of  the wheat and corn belt in North America, the destruction of farmlands in the Australian state of Queensland, not to mention the perennial problems of flooding in China, India and parts of South America. Indeed global warming coupled with over-fishing and pollution are threatening food supply from the oceans as vast beds of coral and life sustaining planktons fail to regenerate.
The search for food security is now accelerating and expanding as seen by efforts to initiate food production by land scarce counties in countries where land is available under some form of contract or on a joint venture basis. The Sino-Singapore Food Zone in the province of Jilin is an example of the latter. China on its own have also invested heavily in food production in Brazil  and parts of Africa.  Several countries in the Middle East, in particular Saudi Arabia have also pursued food security by investing in Africa. In a sense this is not substantially different from the more traditional commerce driven plantations introduced by Western enterprises in the past. However, the current initiative to produce food in other countries is more than just a commercial consideration (as food prices continue to rise)  but more as an imperative to safe-guard national survival. Moreover,

with the rising number of affluent people in the emerging economies such as China, India, Brazil etc. there is a corresponding rise in demand for meat products. This means that less land would be made available for food crops, not to mention the heightened production of green-houses gases resulting from rearing cattle and sheep. To add to this, is the growing production of bio-fuels as an alternative energy source. This directly shifts the use of limited arable land from the production of food to meeting energy needs.

What then is the answer? Will another Green-Revolution be of help?  How about making greater use of GM (Genetically Modified) technology to achieve food security?  
The agricultural miracle brought about by the Green-Revolution in the 1970s contributed to the significant reduction of poverty and food shortage. However, at the same time it led to a grain surplus and consequently price fall – a development that affected the livelihood of farmers in different ways.  Currently, the attention is on GM food. The two giants in the GM business are Monsanto and Du Pont two US based conglomerates.  Both companies have been accused of adopting the methods used by pharmaceutical companies in their pricing system for use of their GM products – thus making them out of reach by the millions of poor farmers.  Also there remains large segments of the world’s population (in Europe for example) uncertain even suspicious of the long term health implications of GM food. In between, there seems to be a justification to re-examine the entire system of food production by taking into consideration the commercial aspects geared to profit or economic returns and the need to attain global food security.
Given the challenges of securing food security, Singapore will have to continue to support a system that meets both requirements. Food should therefore be made readily
 available at a reasonable price and at the same time sufficient to meet the needs of a growing world population which incidentally will reach a figure of 9 billion by 2050

To summarize, food security has three components viz.

(1) Production – to ensure adequate food is produced on a sustainable basis

(2) Distribution -  to ensure full access to food and 

(3) Consumption – to ensure that food is safe to consume

The Challenges of Water Security.
As early as 600 B.C. water has been regarded as the origin of all nature (Thales.)

Water not only sustains life but unlike oil, it has no substitute. As such it poses a much larger challenge to our ability to ensure adequate supply either by careful consumption, conservation or effective re-cycling. Water like the air we breathe is free and yet, if we are negligent and unguarded will pose grave threats to survival as the current global situation suggests.
The importance of ensuring water security is underlined by the following basic facts:
· 97.5 % of the water on earth consists of salt water

·  2.5%  consists of fresh water of WHICH
·  68.9% are made up of glaciers and permanent snow cover

· 29.9% consists of fresh ground water

· 0.3% consists of water in fresh water lakes and rivers

· 0.9% are found in soil moisture, swamps and permafrosts
Until recent times Singapore had been dependent largely on water piped in from the  Malaysian state of Johor under two water agreements, Of the two, the longer term water agreement will expire 2061. The expressed aims of  the water and sanitation authority of Singapore viz., the Public Utilities Board are to make water readily accessible, affordable, efficiently delivered and of high quality.  To ensure water security Singapore has invested billions by putting in place an integrated water management strategy which includes: the construction of water barrages (Marina, Punggol and Serangoon, the latter two will form the Punggol and Serangoon Reservoir respectively); improvement of storage capacities of existing reservoirs; widened catchment areas to minimize water runoff; re-cycling of used water under its NEWWATER scheme; and desalination. To encourage water conservation and to reduce wastage, PUB and the Ministry of the Environment and Water offers financial incentives to consumers whilst conducting public awareness campaigns to mitigate water shortage.
Currently, Singapore’s water resources are made up of rainfall water (20%); imported water (< 40%); re-cycled water/New Water (30%) and desalinated water (10%.)  The long term aim is to attain full water supply without reliance on foreign sources. This means more and more investments will have to be put in install and improve water purifying plants not to mention careful urban planning and land usage so as the optimize water catchment. For example, the recent NewWater plant at Changi costs almost $3 billion and the installation of the second and larger desalination  plant in Tuas in July this year is another.
As it is clear, water is not only a necessity to sustain life but equally it has also become a commodity, at once salable (e.g. bottled water ) and transferrable (piped in from source to destination) if the price is right.  Water security should therefore be viewed globally because its quantity is finite whereas, the increasing dependence on water has in a sense become infinite due to ever rising demands. Moreover, water is not evenly distributed throughout the world or found in places where the need is greatest. Also, rivers which provide most of the usable water to meet human needs more often than not cut across international or state boundaries thus creating a potential for dispute or even worse armed conflict among users or between upstream and downstream states and regions, as in the case of the Indus, the Ganges, the Nile, the Jordan, and the Mekong. A more recent development involves Laos unitary decision to build a dam at Xayaburi without official agreement from the Mekong River Commission represented by Cambodia, Vietnam, Thailand and Loas. In this China’s intention to exploit waters in the upper reaches of the Mekong has also stirred up controversy.  Last, but not least, the problem posed by climate change where rainfall patterns and their timing are being altered  causing droughts or floods in important agricultural regions  The result is food shortage and rising prices.  
The demand for water continues to mount prompted by population growth (9 billion by 2050) the growth of new towns and urban expansion (approx. 35% now live in urban centers); irrigation needs by 65% of the world’s population who are farmers ; changers of dietary preferences among the expanding  middle classes resulting in more water being allocated to animal husbandry; the increasing number of industries that use water as a solvent, as a component of the product produced and as a cooling agent. And in the midst of these demands, water sources are being polluted and contaminated and in some cases irrevocably lost. Rising temperatures and global warming has increased evaporation thus reducing water availability.

Countries short of water have resorted to a variety of ways to attain water security. One way is to build large dams to reduce water runoff e. g. the Yangze Dam in China, the existing and planned new dams in the Mekong and the Farakka Dam in India. Another is to divert and reroute the flow of river water to areas arid regions suitable for farming. Still, the construction of dams is also prompted by rising energy needs as counties move to grow their industries and light up more homes. But at the same time the construction of vast dames bring with it various costs – human and ecological. Hundreds of thousands of inhabitants are forced to relocate and start new lives away from the site of the dam as in the case when the Yang-tze Dam in China and the Bakun Dam in East Malaysia were built.  Equally, there is a great ecological cost as not only are the courses of rivers altered  
permanently  but with it damage to bio-diversity and the survival of aquatic life.. There is then an intertwined contest in water politics viz., should it made more readily available to indigenous farming communities or should it be harnessed to supply hydro-electric power.  In this, the natural environment and farmers are quite often at the losing end.
What then is the long term outlook for water?  How can water security be advanced?

A critical aim of the UN Millennium Declaration  is committed to halving the world’s population who is currently without access to clean water and  proper sanitation by 2015. (the number in question is one third of the world’s total population of 6 billion.)As can be seen, to realize the target entails not only efficient and cost-effective water management strategies in every state and region but equally the political will and financial wherewithal to meet the costs involved in building water  recycling plants, construct reservoirs, improve water catchment  etc. Certainly,  much of the problem of water insecurity is anthropogenic in origin  A major part of the solution therefore lies with humans themselves in the way they treat water as a resource. In the light of climate change which currently poses uncertain but serious threats to future water security the need for innovative ideas to address the issue on a national, regional and global basis is both urgent and critical.  To attain water security would also depend on scientific advancements made in water technology, hydrology and other related fields.
To summarize, the issue of water security involves (a) knowledge  of  water resources and their likely sustainability (b) public education including appropriate legislation to ensure sustainability (c) invests in scientific-technological research to increase or ensure water security and (d) encourage and promote greater co-operation and collaboration in the use of shared water resources through water agreements whether at state or interstate level.
The Challenges of Energy Security.

Energy security has come to be a major issue as in the case of food and water at both the national and international levels mainly because everybody needs it and it is not readily available everywhere. Since the advent of industrialization, western counties have come to depend on coal and oil to power industries, provide transportation and  heat homes. To-day that demand for energy has made a quantum leap as emerging economies throughout the world are also into industrialization, manufacturing, transportation and urban development. The demand for energy or power seems insatiable. Yet, the main sources of energy supply viz. fossil fuel (oil), coal and natural gas are few and not inexhaustible. Nuclear energy as a source of power remains small and in the light of the recent nuclear accident at Fukushima ( not to mention the 3-Mile Island 1979 and Chernobyl, 1986 nuclear disasters in the US and USSR respectively) has led to a rethink of its safety among countries contemplating to build nuclear plants.
Singapore’s energy or power supply comes mainly from oil (fossil fuel) and natural gas

According to the Economic Strategies Committee 80% of Singapore’s electricity is generated by gas-fired power plants. A breakdown of energy usage shows the following  percentages by sectors: Transport (43%); Industries (39%); Residential (8%); Commercial & Public Services (5%); and others including agriculture (5%).  Needless to say, almost all the energy consumed in Singapore is dependent on imports of oil and gas from around the world.. The only other energy source currently used viz. solar energy is at this stage too limited to be of any significance. Coal which provides for 27% of the world’s energy needs is not a strong alternative as it pollutes the atmosphere. A future possibility in providing energy security for Singapore is the production of bio-fuel. This too depends on working out collaboration with countries that have the capacity and willingness to supply the materials for its production viz. biomass or plants and discarded natural produce.. A pertinent consideration is the prospect of resorting to nuclear energy – a subject which will be looked into in a moment..
Singapore’s  almost sole dependence on oil and gas testifies to its vulnerability.  The need to seek other or additional sources of energy to diversify its energy dependence on oil and gas in order to achieve energy security is both pressing and necessary for the following reasons.

1. Oil and gas are non-renewable sources of energy and yet at the same time global demand is rising.

2. Oil to which all countries depend on as a basic energy source does not involve merely straight forward buy and sell business transactions between supplier and buyer but its price and availability fluctuate, quite often dictated by calculated political and security concerns of the major users. Political even military pressure can be brought to bear to force oil producing countries to either increase or decrease oil prices. The sudden release of oil stockpile for example by the United States can cause oil prices to fall. Thus oil prices are subjected to perceived shortage, war as well as the market calculations of the oil cartel, OPEC.
3. The rise or fall in the prices of oil and gas affects the conduct of business, the running of industries, not to mention the cost of living in the form for example of transport costs.

4. Currently, energy substitutes for oil and gas (renewable energy) contributes only about 20% of global needs. Of this 13% are derived from biomass or plant material. The production of ethanol from sugar-cane or soya is not the best way to produce energy as they take away valuable agricultural land from food production. Similarly, to harness wind energy would require vast stretches of suitable land.
5. Finally, oil and gas in comparative terms are cheaper to tap compared to renewable sources of energy such as wind, geothermal, solar as well as nuclear power. With the exception of nuclear power, all the sources of renewable energy cited are dependent on geography and nature’s largesse.
There are therefore both logical and pressing reasons at to why nuclear energy remains a credible option for many countries to achieve energy security despite the apparent dangers. Nuclear energy is efficient and kind to the atmosphere. Though the initial cost of constructing  a nuclear plant is high yet in can remain in service for many years. Given the fact that the main sources of energy supply are non-renewable not to mention the urgent need to reduce green-house gases as required by the UN Framework Convention on Climate Change (UNFCCC),  nuclear power will remain an attractive option.
Various countries in ASEAN have expressed strong interest in nuclear power. The Philippines, Indonesia, Malaysia, Thailand and Vietnam have all expressed keenness in nuclear power. In this Singapore has not discarded it as an option in the long term aware as it is of the dangers posed to a densely populated island.  Still, the question of energy security remains.
Are there dangers to look out for should ASEAN countries go ahead to implement their respective nuclear plans?  In this the lessons from the three major nuclear disasters at 3-Mile Island, Chernobyl and Fukushima should  be given due attention.  All three incidents show that nuclear safety is not guaranteed. Given that much of island Southeast Asia is exposed constantly to natural disasters such as earthquakes, volcanic eruptions tsunamis, floods and landslides, it would require careful study and planning to ensure that sites chosen for the construction of nuclear power stations are done with due consideration of their possible threats to health and human safety.. In this countries deciding on taking to the nuclear route have the responsibility to ensure that populations in their neighborhood and beyond are not put in danger.  The yearly haze enveloping Singapore and Malaysia resulting from forests fires emanating from Indonesia serves as a good reminder.
Perhaps, in their search for energy security ASEAN countries should set-up a regional body to look into the issue of nuclear power, in particular on the matter of safeguards that should be in place with the advice and assistance of the International Atomic Energy Agency (IAEA). Already, there are two international treaties governing nuclear proliferation in the ASEAN region viz., Zone of Peace Freedom and Neutrality (ZOFFAN, 1971) and Southeast Asian Nuclear Weapons Free Zone (SEANWFZ, 1995.)

Currently, about 6% of the world’s energy requirements are supplied by nuclear power.

Conclusion

The two twin challenges of Sustainability and Security whether it is food, water or energy will continue to loom large in human affairs both nationally and internationally. Finding answers will demand greater scientific and technological ingenuity than at the moment available in particular  in making breakthroughs. Equally, as in the case of food, water and energy, there must not be attempts to contrive scarcity or create artificial shortage for monetary, strategic or military reasons.  Singapore is making good progress in achieving water security. As mentioned, the completion of the second but higher capacity desalination plant at Tuas recently will contribute to meeting 30% of Singapore’s water needs, another important step to full water security. The oil refineries at Pulau Bukom (ExxonMobil, Royal Dutch/Shell and Singapore Refining Corporation) provide some measure of energy security but will still have to cope with the global supply of crude oil in good and bad times.  In short, Singapore will have to depend on a mix of approaches and strategies to attain food, energy and water security as it is made evident in this paper. 
