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“ARMIES, EXPERIMENTATION & STRATEGY – SINGAPORE MODEL”
Chief of the South African Army; General S.Z. Shoke, members of the SA National Defence Force, ladies and gentlemen.  Good Morning.  It is a great opportunity for me to be here in this exotic African Continent and a greater honor to speak at this SA Army Seminar 21.  
My brief this morning is on the experimentation journey undertaken by the SAF.  
Let me begin by quoting the Defence Minister, Mr Teo Chee Hean from a speech that he gave in Parliament sometime in Jun 2004 when he spoke about the SAF undergoing transformation.  He said that “MINDEF is moving beyond the steady built up of the SAF as a potent fighting force operating modern, sophisticated and technologically advanced systems to that of a 3rd Generation SAF.  He envisaged that the 3G SAF will be a military force that makes greater use of superior technology in areas such as comprehensive surveillance, battlefield awareness, precision strike and network centric warfare”. 
Like many established and professional armed forces, the SAF has embarked on a journey of transformation in order to remain as a highly effective force whilst staying relevant in changing times.  Despite our short history of 42 years, the SAF remains motivated to constantly re-invent itself for the future.  
Even though we are now gearing towards a 3rd Generation SAF, we have not forgotten our early formative years of development particularly during the 1st and 2nd Generation SAF. I would not be going into details on the earlier generations, but essentially the 1st Generation SAF from 1965 to the mid-70s was very much about survival in the midst of domestic instability and regional uncertainty.  Our painful separation from Malaysia after a brief merger of 2 years catapulted Singapore into nationhood. In those foundational years, we learned to recognize that manpower resource would be the most binding resource constraint on our growth and sought to address this bottleneck through conscription and talent scouting.  The 2nd Generation SAF was able to ride on the back of better economic times especially in the 80s.  We had focused on building a credible SAF with steady build-up of its war-machines across the 3 services.  Time and space were given to the respective services to develop their distinctive capabilities and professionalism.  For greater cross-Service integration, Joint Staff was created and subsequently formalized as the Joint Operations and Planning Directorate or JOPD.  Joint Staff performs an efficient integrating function that is critical to MINDEF as an organization. Today, it has expanded to cover intelligence, manpower, training and logistics.  

Let me share a little on how we are gearing to shape ourselves into what is now known as the Third Generation SAF (the 3G SAF): 
Changing Strategic Environment – We are mindfully aware of the world in live in today – a world that is characterized by much uncertainties.  Indeed, the SAF is increasingly facing a more complex and dynamic environment that encompasses the challenges of war, terrorism, peacekeeping and even humanitarian crises as have been seen in the Tsunami disaster hitting the South East Asia region including our involvement over at New Orleans. A broad spectrum of capabilities is thus needed for the SAF to respond flexibly and appropriately.  
Not Being Limited By Resources – Size does matter and in this respect, Singapore is obviously not endowed with much in terms of resources, the only resource being our human resource.  In fact, you will have a hard time trying to find us on the world map.  But we have learned not to wallow in our own limitations.  Instead, we constantly remind ourselves to stay relevant and telling our people to invest and be efficient users of the scarce resources we have on this little island. The SAF is no exception.  Small as we are, the SAF must be able to punch above its weight despite its size whilst constantly searching for new concepts and capabilities that deliver more punch for less.
Leveraging on Advanced Technology – Exponential growth in the Information Age has resulted in information technologies doubling its power every other year.  Emerging technologies such as spectrum of unmanned systems and precision strikes have opened up new possibilities for warfighting.  The promise of COTS solutions has also become a reality for military computing.  Breadth of choice, state of the art technology, lower purchase cost, and lower lifetime cost of ownership are just a few of the benefits dictating the way military are leveraging on COTS.  Over the years, the SAF has invested much by building on Singapore’s extensive and flourishing science and technology base for the conduct of advanced research and development.  We believe that we can take full advantage of the benefits conferred by new technologies like unmanned systems, precision strike weapons and sophisticated networks.  Hence we have invested much in DSTA, DSO and the defence industries that form the important defence technology eco-system within MINDEF.  

So how are we defining the 3G SAF?  

Broad Spectrum Capabilities - Well, we envisage the 3G to be capable of handling a broad spectrum of operations ranging from peace to troubled peace in dealing with terrorism, peace-keeping, peace-support and humanitarian ops leading in Military Operations Other Than War including our ability to flexibly switch the entire SAF war-machine for war-time missions.  This capabilities must be matched by the capacity to adapt and respond flexibly and effectively in any given situation and environment.  
Develop Professionally & Fight Integrated – We believe in the 3 Services developing their unique professional capabilities within their respective arms.  Yet when orchestrated together much like the fist with all the fingers of a palm brought together, the SAF will fight integrated for joint operations against a common front.  Our forces are trained with the doctrines and values to operate on land, air and sea and doing so as a system that is inter-connected and fighting co-operatively. 

People Centric – People are at the heart of the SAF’s military capability and people will continue to be the most important element of our success in capitalizing on change.  We are emphasizing on creating an environment that fosters innovation, alternative views, responsiveness, adaptability and agility.  Hence our core values, history, mission and the professionalism with which we are brought together are what make the SAF the institution of what we are today.  Quality people define the SAF from the foot soldier to the flight-line, ship-deck and workstations as all military ops are essentially a human enterprise – be they National Servicemen or full-time professionals.  The 3G SAF will see greater investment into our people such that they will remain forward-thinking and technologically savvy. Being able to possess the fighting spirit to overcome challenging situations and prevail over the enemy.
Top-Down Strategy – To prepare for transformation, MINDEF established a relatively new outfit called the Future Systems Directorate otherwise known as FSD together with its experimentation arm known as the SAF Centre for Military Experimentation (SCME).
Well, this small outfit was created to lend new perspectives to problems and issues.  Not just looking for new problems but sometimes looking at the old problem in a new way.  
It was our way of seeking to foster diversity – diversity in terms of views, perspective and even approaches to capabilities development within the SAF.   
Led by BG Tan Yih San as the Future Systems Architect, the organisation reports directly both to the Chief of Defense Force and the Permanent Secretary of Defense.  It also enjoys direct consultation with the Chief Defense Scientist; Prof Lui Pui Chuen. Together with our partners, we generate ideas and bring together concepts of the future, chart the way forward and advocate the alternatives.  Within FSD, we see military experimentation as one of the keys to defense planning strategy. Our aim is to push experimentation with innovative operational concepts that employ emerging military systems and radically new force structures to leapfrog on military capabilities.  
We love to see ourselves as being in the business of what we termed as “creationeering.”  Developing strong concepts and then designing and creating products to match the development of future warfighting concepts for the SAF.
In terms of budget, we are allocated up to 1% of the defence budget ie up to S$100 million for the conduct of experimentations.  This is on top and above of the normal SAF R&D budget which is about 4% of the total defence budget.
So what are our roles in this transformation process?  There are 3 main ones namely, Concept Development, Experimentations & Red Teaming.
First Concept Development. 
We are constantly seeking answers on how to transform and to grow exponentially. But we spend much time thinking about the question – the right questions before we begin framing the solutions.

One important aspect of framing the questions is the need for strong ops-tech integration.  To come up with strong operational concepts, we need inputs from scientists and engineers to tell us about technology – its maturity, cost, effects and implications if we were to introduce it for concept exploration and development. We need to tap into rapidly advancing technologies to develop new military systems that can be applied within the framework of new operational concepts executed by new kinds of military organizations.  
The 2nd role of FSD is to drive experimentation process in the SAF.  As you are fully aware, military experimentations in the form of war games, simulations, field demonstrations and especially field exercises has proven to be a key and essential element of innovation and transformation. Properly undertaken, military experimentations provide a source of great competitive advantage.  Experimentations done in its proper context has its benefits.
They are:
. Reduce uncertainties

. determining the proper mix of emerging and legacy systems
. buying of options for the future.
. maintaining balance between innovation and risk.

. avoiding early buy-in leading to false starts
. low cost alternative & unhinging mindsets

Here in FSD, we spend much of our time framing issues and problems in context to derive at developing warfighting concepts. We then go through a cycle of discovery of our theory through experimentation to arrive at certain hypothesis.  The context is important even as we refined the hypothesis before we are comfortable enough to proceed to the demonstration phase and leading eventually to development of new military capabilities. I must stress that it is not just about introducing technologies, but rather leveraging on them to bring about new concepts in order to create disruptive changes that could give the SAF a competitive advantage.  

Two Potential Pitfalls

There are however 2 potential pitfalls when we experiment with technologies for future warfighting concept.  Firstly we need to be mindful that technologies cannot lose sight of the human dimension even as we focus on building a network-enabled capability within the military organization.  They are the agent of change even as we bring new warfighting concepts to the table.  If we don’t focus on the human dimension, they will not adapt and will work around new ideas and concepts much to our frustration.

The second pitfall is the assumption that with network centricity, we are going to get 100% transparent picture of the battlefield. Is it really possible to have 100% visibility on every person, weapon, terrain feature and environmental factor within every square mile?  It is seductive to say yes but certainly no one can promise an “unblinking eye” across the whole battlespace.  Vulnerability to network is a common concern for all of us. It is therefore more realistic to prepare and educate our commanders to cope with and even thrive in ambiguity.    

Let me spend the next few minutes sharing with you on our experimentation framework that we adopt through our experimentation journey. We are taking a system focus on transformation when we condensed seven high-payoff experimentation thrusts into four key capability areas that straddle an expanding spectrum of operations. These 4 capability areas are; 

IKC2 (better known as Integrated Knowledge Based C2)
Precision Strike

Unmanned System 

and Logistics

We believe that if we can characterize their role, we can create a decision edge for winning.  As such, we are using experiment to understand their limitations and vulnerabilities and we are sanguine that we can derive cost-benefit propositions for each of them.  This could include trade-off studies and even force-structuring experimentation for determining the shape of the 3G SAF.

So briefly, IKC2 is about leveraging on knowledge as a force multiplier and enabling system-of-systems integration at all the 3 levels of war ie, tactical, operational and campaign levels.  Our interest is not restricted to the physical layer such as sensing and connectivity but including the cognitive layer of sensemaking for the commander, C2 processes and structure.  

Strike as envisaged is about developing conceptual and technical possibilities for realizing the sensor-C2-shooters grid across the air, land & sea domains.  In this area, we cannot be tribal in our approach.  We will need to look at the force mix, sensor-shooter architecture and C2 processes and we want to push the envelop to determine what are the cost-benefit propositions that we can bring to the table for exploration.

Unmanned Systems.  This is an emerging technology with potential for decreasing costs and increasing performance.  They cannot be confined to just being a sensor platform and we will need to push their suitability for different roles in the air, land and sea environments.  If we exploit them, we need to explore employment concepts such as massing them for operations.  They can see, swarm and stink like a bunch of killer bees but can we develop them to have an intelligent self-organising behaviour without intervention?

Finally Logistics.  The focus is on how to tailor logistics better to suit the tempo and characteristics of forces particularly in OOTW missions where we have out-of-theatre forces in real operations.  This means re-defining logistics from the current model of a supporting element with characteristics of agility and responsiveness.  We will leverage on info technology to improve command control which is key to accurate and timely decisions for logistics ops.  

These enabling capabilities alone cannot bring about transformational capabilities.  They would need to be anchored down on operational contexts based on the expanded spectrum of operations that the SAF is expected to be involved.  4 of such contexts have been identified.  Firstly, Precision Strike.  Founded on the principles of precision, persistence and pervasiveness, the capacity to strike need not be the monopoly of a single domain. Using a combination of precision strike capabilities, the objective is to orchestrate strike capability in sustained operations based on demand throughout the campaign.  

Secondly, Manoeuvre.    Moving to win is a vital part of one’s strategy. It gives us option to overcome strategic chokepoints whilst fighting distributed but in non-linear mode with the characteristics of flexibility, mobility and a smaller but lethal footprint.  When we manoeuvre with IKC2 and precision strike, we envisage the ability to rapidly concentrate forces and fires to achieve with less force density asymmetrical advantage and effectiveness over the enemy.

Homeland Defence.  This is a context that has been given sharp focus after 911.  We are dealing with low operating signature and as such, must build in us the capacity to overturn the information disparity between conventional and LIC threats that persist today.   Inter-agency tapping of info must be robust so that we can collectively mitigate against attacks.  Whilst not precluding possible terrorist acts, we must have consequence management capability such that our robust response will enable us to return to normalcy whilst ensuring sense of resilience.  We need therefore to experiment on how to overcome asymmetry of information so that we can operate seamlessly with other expert agencies in the area of Homeland Defence.

Last but not least, OOTW.  We are talking about out-of-theatre operations in the like of PSO, PKO and humanitarian ops.  Given such expanded spectrum of operations, we would need to experiment with plug-and-operate force concepts for modular capabilities in terms of systems, C2 processes, footprint and force structure. 
3 Examples, 3 Contexts, 3 Challenges - Our experimentation journey has lent focus in few specific areas for the SAF.  Let me know share with you 3 specific contexts that we have done with the Army, Navy and Airforce in solving key challenges and doing it in our context.
First an experimentation with the Army under the concept of “Command Post Anywhere” or CPA.   One of the key concerns in army manoeuvre is the issue of survivability of the Command Post during operation.  The footprint of a typical Command Post is relatively large and hence easily detected and be destroyed by the enemy.  In CPA concept, we developed collaboration tools to allow sharing by teams deployed across wide geographical areas.  In an exercise in Australia codenamed Ex Wallaby, collaboration tools were deployed at Bde Command Post level to determine how distributed team could survive and function better with improved self synchronization based on Commander’s intent.  Planning tool such as MissionMate, ForceMate and SoldierMate were developed for command post on the move and on the fly.  CPA has proven that teams survive better and were able to have improved situation awareness across domains in the airland battle.
Next an experimentation involving the Airforce.  Singapore lacks geographical depth and has to content with a small geographical area of 40 km by 20 km. During operations, airspace indeed is premium and a scare resource to be competed by the army, navy and airforce users.  The proliferation of manned, unmanned and munitions only worsen the situation during operations.  Through the rigor of lab exploration, the SAF experimented with the concept of Flexible Use of Limited Airspace (FULA) for collaborative planning and real-time usage of airspace across the 3 services.  We experimented with smart design and application of logic engine as well as creative 3D visualization techniques known as Kinetic Visualization and Aided Focus.  Our experimentation has proven that with Augmented Cognition, warfighters is able to break away from the traditional stovepipe methodology of “divide-and-operate” rule to achieve quick and better optimization of airspace particularly against elusive targets.  
Finally, an experiment involving the navy in the Maritime Surveillance Awareness.  This was an experimentation which gained wide acceptance at the USJFCOM under the Multi-National Experimentation arrangement.  We were able to develop data-analytics tool for trawling voluminous data in order to detect weak signals against asymmetrical threats in the MSA environment.  Collaborating with the US who employed strong visualization tools, we were able to combined our effort in developing comprehensive situation awareness and rapid reaction against sea targets of interest.  This system has since been further developed for operation under what is now known as Risk Assessment Horizon Scanning for Singapore.
In conclusion, experimentation allows the SAF to explore future warfighting concepts and doing it with a fine balance between the art and science of war.  We are mindful of the need to weave a strong nexus of networking and collaboration with foreign partners such as USJFCOM, Australia DSTO and SwAF from Sweden.  I trust that you have found the SAF experimentation journey for force transformation to be a useful model even as you develop an SA Army that is both relevant and ready for future security and challenges in Africa.

Thank you.
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