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Summarising Singaporean defence needs,
William Choong of the International Institute
for Strategic Studies has said: “The greatest
fears for a small country like Singapore lie in
In February 2016, the Estonian defence
two things—coercion by bigger powers and
developer Milrem and the Singaporean firm ST
strategic uncertainty that arises from any
Kinetics established a cooperation which entails
conflict between great powers”.3 Interestingly,
combining an Estonian-produced unmanned
this would also apply perfectly to Estonia’s
ground vehicle (UGV) with a Singaporean
situation. A further factor strongly influencing
ADDER Remote Weapons Station.1 Almost
both countries’ defence circumstances is a
exactly two years later, Estonia’s Minister of
small and aging population, which has often
Defence and the Deputy Secretary at the
been cited as the greatest threat to Singapore’s
Singapore Ministry of Defence signed a cyber
national survival. With 5.6 million people and
cooperation agreement.2 This not only marks
one of the lowest birth rates in the world,
positive developments in cooperation between
Singapore has, like Estonia, built its national
the two countries, but also draws attention to
defence on the concept of a reserve force,
the similarities and mutual interests of Estonian
based on compulsory two-year
conscription for all physically
capable men.4
Although it is mostly overlooked due to the distance

between them, Estonia and Singapore have much
more in common than usually thought.
and Singaporean security and defence policies.
This paper aims to give an insight into
Singapore’s approach to defence innovation
and, as a result, draw useful lessons for Estonia.

Due to their limited human and
natural resources, both Estonia
and Singapore have become
particularly
open
to
technological development and innovation, the
latter constantly ranked among the top
innovators in the world (sixth in both the Global
Innovation Index 2016 and the Bloomberg
Innovation Index 2017).5 However, significantly
more than Estonia, Singapore has also realised
the need to incorporate innovation into the

Although it is mostly overlooked due to the
distance between them, Estonia and Singapore
have much more in common than usually
thought. Having gained
independence in 1965 after
a hostile split with Malaysia,
Due to their limited human and natural resources,
Singapore
came
into
both Estonia and Singapore have become particularly
existence as a tiny city-state
open to technological development and innovation.
with little strategic depth
and no significant natural
resources, surrounded by
defence sector. Most importantly, the
disproportionally larger and culturally different
Singaporeans have recognised that, instead of
neighbours. Besides constant disputes with
relying on numbers, their strongest basis to be
Malaysia over water supply or maritime and
competitive is to rely on knowledge,
aviation access, increasing geopolitical tensions
intelligence, information and technology.6 As
arising from China’s growing assertiveness in
South East Asia have placed Singapore in an
3
Dhara Ranasinghe, “Singapore, the Tiny State with Military
environment where strong defence capabilities
Clout,” CNBC, 9 February 2014 (accessed 6 May 2017).
4
seem to have grown beyond question.
In Estonia conscript service—mandatory for men and voluntary
for women—lasts between eight and 11 months.
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Kelly Ng, “SAF reorganising to tackle the challenge of hybrid

Michael Raska has put it, integrated advanced
military technologies constitute Singapore’s
primary force multipliers capable of dealing
with both existing and future security threats.7

intense focus on technology could easily justify
it as the sixth element of Total Defence,
although it has not been explicitly incorporated.

Total Defence has allowed Singapore to build a
The first three parts of this paper will introduce
comprehensive defence framework rooted in
Singapore’s strategic thinking and the
civil-military strategic interactions at various
distinctive policy frameworks it has relied on to
levels through the links and interdependencies
shape defence innovation. While giving an
between different actors in Singapore’s defence
overview of the current status of defence
ecosystem: the users, developers and
innovation in Estonia, the last
part will also point out three key
Total Defence has allowed Singapore to build a
takeaways for Estonia from the
concepts and ideas applied in
comprehensive defence framework rooted in civilSingapore.

military strategic interactions at various levels.

Somewhat analogous to what certain observers
have noted about Estonia in recent years,
Singapore’s defence and foreign policies have
from the very beginning been characterised by
an enduring narrative of extreme vulnerability.
However, while Estonia has chosen the path of
alliances to ensure its security, Singapore has,
rather, become self-reliant, seeking complete
freedom of action and indigenous military

producers.10 The related doctrinal, industrial
and cultural considerations that Total Defence
encompasses translate into the military
prowess and professionalism of the Singapore
Armed Forces (SAF) and effectively compensate
for the country’s small size.11 Indeed, knowing
that it cannot trade space with time or afford to
lose a single war—just like Estonia—a society
capable of directing all its efforts into security
through Total Defence is of the utmost
necessity to supplement the SAF’s efforts. As an
extra layer of security, the country’s defence
strategy places the central focus on deterrence,
a fundamental concept adopted from
Singapore’s military cooperation with Israel in
the early years of independence.12

Singapore’s defence and foreign policies have
from the very beginning been characterised by
an enduring narrative of extreme vulnerability.
capacity.8 A central concept underlying this
narrative since 1984 is Total Defence—
Singapore’s Comprehensive National Defence
Strategy, which comprises five aspects: military,
civil, economic, social and psychological.9 With
an all-encompassing grasp, Total Defence
connects all sectors of society for the defence
of the nation. Interestingly, the country’s
warfare”, Today Online, 30 June 2015 (accessed 6 May 2017).
7

Michael Raska, “Singapore’s smart army”, East Asia Forum, 1
May 2014 (accessed 6 May 2017).

For
efficient
deterrence,
Singapore’s strategic thinking has
developed in three distinct phases,
which have created the basis and
the need to maximise innovation in
defence. Initially, Singapore referred to its
military strategy as the “poisoned shrimp”—a
concept that acknowledged that its larger
neighbours could easily swallow it, but not
digest it, as the country’s armed forces would
raise the cost of such action to intolerable
levels. However, as Bernard Loo notes, this
concept of defence was rather deficient in
10

Raska, Military Innovation, p. 131.
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Michael Raska, Military Innovation in Small States: Creating a
Reverse Asymmetry (Abingdon and New York: Routledge, 2016),
p. 138.

Ron Matthews and Nellie Zhang Yan, “Small country ‘Total
Defence’: A case study of Singapore” in Stefan Markowski, Peter
Hall and Robert Wylie (eds), Defence Procurement and Industry
Policy: A small country perspective (Abingdon and New York:
Routledge, 2010), pp. 255–71 [258].
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Raska, Military Innovation, p. 140.

nature, as it assumed that Singapore would fall
victim to an attack before the strategy’s
operability could take effect.13 The 1980s
brought about a shift to the “porcupine”
posture—establishing a more proactive and
sophisticated defence to keep enemies away
from Singapore in the first place.
(Coincidentally, Estonians often use the
metaphor “hedgehog”—an animal similar to
porcupine – when referring to the country’s
present-day defence model based on total
defence and mobilisation capability.) The third
and current phase—“dolphin”—began in the
2000s, when the country began to emphasise
its ability for swift and agile attacks against its
enemies to project power over a greater
distance, just as dolphins are believed to attack
sharks when threatened.14
These strategic phases are largely concurrent
with the three transformation phases of the
SAF. The first generation (1G SAF, 1960s–70s)
focused on developing the capabilities of
individual services, while adapting technologies
and operational concepts from other militaries,

entails a plan to develop an integrated
unmanned precision strike, early warning,
intelligence and reconnaissance system by 2030
and achieve significant interoperability
between the army, navy and air force
platforms.16 It seems that one of the main
rationales behind 3G SAF and the related
“dolphin” strategy has been the belief that such
changes generate increased speed and
precision and will help the SAF overcome
constraints in resources and manpower.17 For
example, growing reliance on drones, artillery
and lean-crew frigates that require few
personnel helps to serve this purpose.18
As can be seen, Singapore’s defence
circumstances have led it to believe that the
best way to guarantee security is to move
towards a self-reliant, fully integrated and
interdependent society, which constantly
upgrades its strategic thinking. The SAF’s
current 3G transformation, which coincides
with the “dolphin” strategy, clearly indicates
that deterrence—the main element of
Singapore’s defence strategy—must be
achieved through increasing
emphasis
on
indigenous
innovation
directed
into
The country began to emphasise its ability for swift
defence.
and agile attacks against its enemies to project
Recognising the importance of
innovation in executing both
the “dolphin” and the 3G
transformation,
the
SAFTI
Military Institute has issued three pointer
monographs providing ideas to lead
transformation in the right direction. One of
these, the Integrated Knowledge-based
Command and Control (IKC2) doctrine, was
introduced in the mid-2000s to guide the SAF to
invest significant resources into developing new
operational and organisational concepts, as well
as to integrate niche technologically advanced
weapons systems into its arsenal.19 This RMAinspired (Revolution in Military Affairs) concept
has aimed to further strengthen the
understanding of Singapore’s force multiplier—
the comparative advantage of SAF built on its
competent personnel, technologically superior
forces and an integrated systems approach.20

power over a greater distance, just as dolphins are
believed to attack sharks when threatened.
such as the Israel Defense Forces. The second
generation (2G SAF, 1980s–90s) was concerned
with adapting these concepts and technologies
to Singapore’s defence requirements. Today,
the SAF is undergoing a third generation of
transformation (3G SAF, from the 2000s), which
aims to develop Singapore’s own technologies,
strategic concepts and structures to sustain its
strategic advantage in a security environment
full of uncertainties.15 Furthermore, 3G SAF
13

Bernard Loo Fook Weng, “Explaining Changes in Singapore’s
Military Doctrine: Material and Ideational Perspectives”, in
Amitav Acharya and Lee Lai To (eds), Asia in the New Millennium
(Singapore: Marshall Cavendish Academic, 2004), p. 367, cited in
Raska, Military Innovation, p. 93.
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Singapore Is Packing Some Serious Heat”, Vice News, 30 March
2015 (accessed 7 May 2017).
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Hoon Lim, Spirit and System: Leadership Development for a Third
Generation SAF (Singapore: SAFTI Military Institute: 2005), p. 1,
cited in Raska, Military Innovation, p. 146.
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weapons more
environment.

Given such great emphasis on indigenous
innovation, one might think the goals
introduced must be accomplished without
acquiring any defence equipment from abroad.
However, striving towards a technologically
superior military has never meant seeking a
completely home-grown weapons systems
capability, but rather one that selectively
exploits domestic success in high-tech
engineering and dual-use industrialisation
(industrial capability able to fulfil both
commercial and military demand).21 Given
Singapore’s lack of critical mass, local
industry—led by ST Engineering—has focused
on the cost-effective development of “add-on”
engineering, upgrading and retrofitting
capabilities to maximise added value where
possible.22 Such activities, which include, for
example,
integrating
newly
created
technological solutions into existing weaponry,
have been essential in realising Singapore’s
search for a secret technological edge. 23

suitable

to

the

local

Evidently, the Singaporean approach seems to
place great focus on technology insertion—the
use of a new or improved technology in an
existing product.25 The technology does not
therefore have to be indigenous or
revolutionary per se, as long as it helps to
improve the SAF’s capabilities. To put
Singapore’s
undertakings
into
general
perspective, such a strategy does not actually
constitute anything novel in itself—for example,
the approach of both the British and American
governments, as well as the European Defence
Agency (EDA), has also shifted from traditionally
large procurements with major upgrades
towards a model allowing already existing
weapons systems to be sustained and
enhanced through technology insertions.26
However, as the 3G transformation entails
achieving futuristic capabilities such as
unmanned precision strikes, Singapore cannot
rely only on upgrading existing technologies,
but continues to develop its RMA-driven
military systems, tailor-made for addressing the
21st century’s hybrid threats. For example, the
country’s local engineers and scientists are part
of developing the Advanced Combat Man
System—wearable equipment controlling an
integrated laser range-finder, a digital compass
and a targeting camera to improve a soldier’s
classic combat equipment.27

Indeed, Singapore’s ultimate long-term
objective behind harnessing innovation is to
create or build superior technologies that
further bolster deterrence by letting everyone
else know of their existence while
concealing what they actually are.
Such technologies are mainly
Singapore cannot rely only on upgrading existing
believed to lie in the field of dualtechnologies, but continues to develop its RMAuse technology with application in
24
both civil and military spheres.
driven military systems, tailor-made for
In order to gain access to a
addressing the 21st century’s hybrid threats.
plethora of existing technologies,
the Singapore Ministry of Defence
Herein lies an essential question for the SAF:
(MINDEF) has developed Industrial Cooperation
how to balance technology insertion and RMA,
Programmes through which it obtains the right
given the former’s better affordability but the
to absorb, adapt and diffuse dual-use
latter’s seemingly better fit with the country’s
technologies and transforms them into
ultimate goal of 3G transformation. Bernard
Loo has rightly asked whether the SAF can
Command and Control: Transforming the SAF (Pointer Monograph
No. 2) (Singapore: SAFTI Military Institute, 2003), p. 13, cited in
Raska, Military Innovation, p. 150.
21
Matthews and Zhang, “Small country ‘Total Defence’”, p. 262.
22
ST Engineering has also created entirely self-developed
products, such as the Bionix armoured fighting vehicle (AFV).
23
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222(8) (2008), pp. 1009–23 [1010].
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Kerr et al., “Technology Insertion”, p. 1015.
27
“Advanced Combat Man System”, ST Electronics, 2017
(accessed 7 May 2017).

actually afford the RMA and a full-scale
technological transfer. On the one hand, Loo
points out that many technologies that end up
being used in the military often have
applications in the civilian world and are of
commercial interest, such as optics, robotics,
nanotechnology and supercomputing. Their
“commercial off the shelf” (COTS) availability
certainly saves the military from large and longterm investments in R&D and thus reduces the
price of the RMA.28 One the other hand, Loo
argues that the RMA could also prove overly
expensive and make the SAF undergo structural
disarmament, meaning that, when a new
technology replaces an existing platform, the
new platform will certainly be smaller in
number than its forerunner, particularly so in
the air force.29
Another crucial issue is whether the SAF is
ready to undertake a full RMA-driven 3G
transformation, which assumes a complex and
mature military organisation with conventional
war-fighting capability and experience. Despite
the SAF’s professionalism and seemingly wellfunctioning structure, it has never engaged in
actual combat operations against a real enemy.

Indeed, undergoing a significant restructuring
without being entirely sure of the full
operability of the new structure would be a
relatively high risk for the SAF to take.

An important factor in overcoming the
challenges inherent to innovation is to have a
competent system of organisations that carry
the most weight in turning ambitions into
reality. The process of strategising and deciding
on procurement is supervised by MINDEF,
which has several umbrella organisations, as
described below:


An important factor in overcoming the
challenges inherent to innovation is to have
a competent system of organisations.
Its conventional war fighting capability
therefore also remains hypothetical.30 In this
sense, the ambitious nature of the 3G
transformation poses several challenges. The
high cost of RMA-driven innovation, a structural
disarmament that may potentially follow, and
the limited combat experience of the SAF might
backfire for the whole Singapore military
establishment, if not carefully addressed.



28

Bernard Fook Weng Loo, “The management of military change:
the case of the Singaporean Armed Forces”, in Jo Inge Bekkevold,
Ian Bowers and Michael Raska (eds), Security, Strategy and
Military Change in the 21st Century: Cross-regional perspectives
(London: Taylor and Francis, 2015), pp. 70–88 [77].
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David Kirkpatrick and P.G. Pugh, “Towards the Starship
Enterprise – are the Current Trends in Defence Unit Costs
Inexorable?” Aerospace (Journal of the Royal Aeronautical
Society) (May 1983), pp. 16–23, cited in Loo, “The management of
military change”, p. 77.
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Loo, ibid., p. 76.
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Defence Technology Community (DTC).
Referred to as the “secret-edge
weapon” of the SAF by the Minister of
Defence, Ng Eng Hen, the DTC was
founded in 1966 as a three-man
initiative within the then Ministry of
Interior and Defence. It is now a
community of 5,000 defence engineers
and
scientists,
responsible
for
developing, acquiring, upgrading and
sustaining the SAF’s defence systems
and capabilities. The DTC has acquired
an international reputation for
excellence as a “reference customer”,
recognised for its professionalism and
rigorous standards.31
Defence Science Organisation National
Laboratories (DSO). As well as providing
technological solutions through its own
R&D capabilities, the DSO, established in
1977, works in close cooperation with the
SAF to create technological surprises able
to increase operational capabilities.32
Importantly, the DSO is closely linked
with the commercial sector, thanks to
two developments. First, the Singaporean
government has been committed to
promoting and harnessing its national
science resources to found a formidable

MINDEF, “Celebrating 50 Years of Defence Technology and
Innovations”, 28 October 2016 (accessed 7 May 2017).
32
DSO, “Our History” (accessed 7 May 2017).

indigenous R&D capability—a policy that
was set in stone with the Strategic
Economic Plan of 1991 and the National
Science and Technology Plan of 1996.
Second, the DSO has been gradually
commercialised by shifting it from a
regular government entity into a more
networked
organisation,
which
cooperates closely with state-owned
enterprises such as ST Engineering and
the local universities. The DSO also
regularly bids for commercial projects to
exploit further dual-use opportunities.33
Moreover, it collaborates with local
universities and research institutes
through joint facilities and laboratories
for upstream research, and partners the
industry for downstream engineering
development and production. It is also
cooperating extensively with Western
institutions in researching areas such as
UAV improvement and human modelling
for injury assessment.34


Defence Science and Technology Agency
(DSTA). Founded in 2000, the DSTA is the
central procurement agency for MINDEF.
It further aims to harness science and
technology and provide engineering
support the better to meet national
security needs through developing
systems for MINDEF and the SAF.35
Pursuing ground-breaking technologies
and cooperating with a network of
domestic and international partners, the
DSTA
constitutes
an
appealing
community in the domestic defence
environment, constantly recruiting local
engineers and scientists. For example, it
manages the Young Defence Scientists
Programme, which provides graduates
with hands-on engineering experience to
encourage them to start a career in
defence industry.36



Future Systems Directorate (FSD).
Displaying Singapore’s evolving mindset,
MINDEF created the FSD in 2003 to

maintain the momentum in RMA-critical
areas
by
developing
alternative
disruptive
technologies,
including
network-centric warfare capabilities,
which would challenge traditional
concepts and enhance future battlefield
control.37

37
33

Matthews and Zhang, “Small country ‘Total Defence’”, p. 266.
34
DSO, “Collaborations”. (accessed 7 May 2017).
35
Defence Science & Technology Agency, “Overview” (accessed 7
May 2017).
36
Defence Science & Technology Agency, “Young Defence
Scientists Programme” (accessed 7 May 2017).



Defence Research and Technology Office
(DRTO). By establishing the DRTO in
2006, MINDEF unified previously existing
R&T planning units and centralised the
key responsibilities and management of
R&T portfolios under one agency.
Creating both the FSD and DRTO marked
Singapore’s continuous progress in using
science and technology as a force
multiplier that is able to overcome the
country’s small size.38



Future
Systems
and
Technology
Directorate (FSTD). Created in 2013 by
merging the FSD and DRTO, the FSTD has
been tasked with embedding the
operational and technological synergies
of the two former organisations and
reach the next level in technology
exploitation in the SAF.39 For example,
the FSTD has been credited with
conceptualising
the
Airspace
Management Technology system that
regulates air traffic over Singapore by
assessing vertical, lateral and time
dimensions of airspace and then
synthesising the relevant calculations to
help air traffic controllers achieve better
awareness about Singapore’s airspace.40
FSTD also runs the Defence Innovative
Research Programme, which provides
funding for innovative science and
technology research relevant to defence
and security. The programme is open to
local universities and research institutes,
as well as local companies.41

Matthews and Zhang, “Small country ‘Total Defence’”, p. 267.
Raska, Military Innovation, p. 155.
39
MINDEF, “Message from FSTA” (last updated 19 March 2015),
cited in Raska, ibid.
40
Raska, Military Innovation, p. 156.
41
MINDEF, “Defence Innovative Research Programme” (accessed
7 May 2017).
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As this list of numerous institutions
demonstrates, Singapore has come a long way
in creating a sizable framework of agencies
supporting its defence innovation-related
development. From an outsider’s perspective, it
is important to ask whether these structural
arrangements are indeed the main ingredients
of Singapore’s success, or whether the formula
lies elsewhere.

Singapore has come a long way in
creating a sizable framework of agencies
supporting its defence innovation-related
development.

to be seen how much the country will be willing
to risk its military’s operational capacity in
perhaps one of its most precarious yet critical
endeavours so far—the 3G transformation.
As a final point on the institutional framework,
it is worth noting that, while institutions like the
DSO do attempt to launch “technological
surprises” and build “disruptive technologies”
that cannot be achieved with regular R&D, a lot
of their work entails upgrading and improving
existing technologies. This again demonstrates
that defence innovation does not necessarily
have to be overambitious but can also lead to
positive results by effective updates and addons, rather than complete redesign or building
from scratch.

First, these agencies would not have come into
To sum up, it is clear that institutional
being or operate efficiently without the
structures play an essential role in managing
Singaporeans’ understanding of innovation as
and organising Singapore’s defence innovation
something crucial to Singapore’s effective
and ensuring effective cooperation between all
defence. For example, when celebrating the
relevant
stakeholders.
However,
this
DTC’s 50th anniversary last year, the Permanent
framework would probably not exist without an
Secretary for Defence Development, Mr Ng
internal understanding of the need to innovate
Chee Khern, said: “We have always believed
and the extra value this brings to the country’s
that technology is the force multiplier for the
defence, even if experiencing occasional risks
SAF. We have therefore consistently
used technology and invested in
developing our local talent to meet
It is crucial to realise that great technological
our nation’s defence needs. This
achievements are unlikely to result from
strategy has paid off.”42 Second, a
conventional methods.
country placing such great emphasis
on innovation is destined to face
certain risks, often leading to failure.
and failures. The combination of these is what
When setting and delivering the ambitious tasks
constitutes Singapore’s culture of defence
of the various stakeholders, it is crucial to
innovation.
realise that great technological achievements
are unlikely to result from conventional
methods. In his keynote speech at the 2016
MINDEF PRIDE Day Awards Ceremony, the
Second Minister of Defence, Mr Ong Ye Kung,
attached underlying importance to the need to
accept and even welcome occasional failures,
while admitting that mistakes can be very
costly.43 He said that, by creating sufficient
sandboxes to mitigate the risks, an organisation
could afford to test new technologies to
achieve improvements.44 That said, it remains
42

MINDEF, “Celebrating 50 Years”.
MINDEF PRIDE (Productivity and Innovation in Daily Efforts) is a
programme started in 1981 to ensure that MINDEF is an
organisation continuously searching for innovation and
improvement.
44
MINDEF, “Keynote Address by Second Minister for Defence Mr
43

Ong Ye Kung at the MINDEF PRIDE Day Awards Ceremony”, 4
November 2016 (accessed 7 May 2017).

maintaining, testing, upgrading and
providing military equipment for the
Estonian Defence Forces (EDF);

Before suggesting which takeaways from
Singapore Estonia should adopt, it is necessary
to look at the current defence innovation and
industry in Estonia. The Ministry of Defence
(MoD) acts as the main coordinator of any
defence-related development. The National
Defence Development Plan 2013–2022
proposed that, by 2022, the Estonian defence
industry should be an internationally
recognised exporter, developing innovative
products supporting the execution of the
national defence strategy.45 The plan’s new
iteration for 2017–26 was published in 2017
and mainly focuses on enhancing readiness and
response capability through increasing the
number of conscripts and purchasing selfpropelled artillery. What may suggest the new
plan’s more futuristic ambitions is the planned
cyber command.46 It remains to be seen,
however, how much direct attention will be
given to defence innovation per se. Certainly,
the new plan recognises the need to build up
Estonian society’s capacity to resist foreign
aggression in a coherent and integrated
manner, somewhat resembling the aims of
Singapore’s Total Defence concept.47
In February 2017, the Estonian MoD introduced
“Guidelines for Defence Industry Development
2017–2019”. These build upon and replace the
Defence Industrial Policy 2013–2017 and aim to
streamline the state’s activities in the defence
sector for the next two years. The most
noteworthy goals announced in this document
can be summarised as follows:


45

Ensuring that the Estonian defence
industry is part of the country’s defence
capability
development
through

Ministry of Defence, “Riigikaitse arengukava 2013–2022
mittesõjalised osad’ avalik kokkuvõte” (Tallinn, 2013) (accessed 7
May 2017).
46
Ministry of Defence, “Minister of Defence Tsahkna: we must
work faster towards achieving an increase in combat capability
and readiness of the Defence Forces”, 13 December 2016
(accessed 7 May 2017).
47
Government of Estonia, “Riigikaitse arengukava 2017-2026”
(accessed 28 August 2017).



Growing
the
Estonian
defence
industry’s export revenue from 13
million euro in 2015 to 25 million euro
by 2019;



Calling for a change in the law to allow
the private sector to produce and
maintain weapons and ammunition by
2018;



Doubling the MoD’s support for the
defence industry to 0.8 million euro by
2018;



Promoting the Estonian defence
industry in foreign markets, bringing
foreign investors to Estonia through
high-level meetings and conferences,
and arranging a domestic working
group to improve the Estonian defence
industry’s investment climate;



Using Estonia’s Presidency of the EU to
agree
on
increasing
defence
expenditure within the EU, as well as
proposing to increase EU financial
support for defence-related R&D. This
includes securing up to 10 million euro
from the EU for Estonian defence
companies by 2020;



Increasing youth engagement in the
defence industry.48

As is evident from the MoD Guidelines, getting
the defence industry on board with defence
policymakers is crucial for defence innovation
to be feasible. While the Guidelines serve as an
important development in the right direction, it
would be wrong to say nothing existed before.
Indeed, the success stories of Threod Systems,
Milrem, Defendec and the like would not have
been possible without the related MoDinitiated and -funded R&D projects, covering
unmanned aerial and ground systems and
sensorics.

48

Ministry of Defence, “Tegevusjuhis kaitsetööstusearendamiseks
2017–2019” (accessed 8 August 2017).

Several institutions play or have played a key
role in improving the coordination of the
industry’s development:


serves to coordinate the ideas and
activities of relevant stakeholders in the
defence industry field, including the
procurement
and
infrastructure
projects of the MoD, its suborganisations and the EDF. Ultimately,
the DIA aims to lead Estonia to more
effective defence investments.50 The
creation of this agency also brought
about the departmental change in the
MoD mentioned above, but it remains
unclear how much of the defence
investment managed by the DIA is
actually directed towards enhancing
innovation—at the very least, the
absorptive capacity of the EDF, if not
the potential and performance of the
entire national defence innovation
system.

Department of Defence Industry and
Innovation (MoD) (Kaitseministeeriumi
kaitsetööstuse
ja
innovatsiooni
osakond). This former department
developed and executed defence
industry and R&D policies as well as

The success stories of Threod Systems,
Milrem, Defende and the like would not
have been possible without the related
MoD-initiated and -funded R&D
projects.

coordinating
and
organising
international cooperation in the field,
including with NATO and the EDA. This
 The Estonian Defence Industry
department was responsible for
Association (EDIA, Eesti Kaitsetööstuse
cooperating with the Estonian Defence
Liit) was created in 2009 to better
Industry Association (see below) as well
represent the interests of defence- and
as seeking opportunities to connect
security-related businesses and create
Estonian enterprises with major foreign
more opportunities for international
defence companies. Importantly, the
cooperation, including exports.51 For
department was also working towards
example, the EDIA recently signed a
connecting Estonian universities and
partnership with the National Defence
research institutes with the defence
Industrial Association of the United
industry.49 Unfortunately, as a result of
States, opening up the US defence
internal reforms, this separate
department
overseeing
It is crucial to have a separate department
defence innovation has been
merged with other parts of
overseeing defence innovation.
the defence procurement
system and renamed the
market
to
Estonian
defence
Department of Defence Investments,
52
companies.
At
the
same
time,
the
thus reducing the visibility of innovation
EDIA also connects developers with
in the MoD structure. In all, it is crucial
domestic consumers, such as the EDF,
to have a separate department
the police and the Border Guard.53 The
overseeing defence innovation, not
EDIA currently has around one hundred
only for the sake of bureaucratic
efficiency
and
international
cooperation, but also to show the
50
Ministry of Defence, “Tsahkna: Kaitseinvesteeringute Keskus
government’s moral support for the
peab muutma hanked tõhusamaks”, 1 January 2017 (accessed 7
science, technology and industry.
May 2017).
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Defence Investments Agency (DIA, Riigi
Kaitseinvesteeringute
Keskus).
Established in January 2017, the DIA

Ministry of Defence, “Kaitsetööstuse ja- innovatsiooniosakonna
põhimäärus” (accessed 8 August 2017).
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May 2017).
52

“Roivas sees potential in cooperation between Estonian, US
defense industries”, Baltic Course, 22 March 2016 (accessed 7
May 2017).
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Liisa Tagel, “Ingvar Pärnamäe: kaitsetööstus on veel väike, aga
potentsiaal suur”, Postimees, 17 December 2016 (accessed 7 May
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member companies.54 Importantly, the
MoD cooperated closely with the EDIA
to generate the Guidelines issued in
February 2017. In July 2017, the EDIA
issued a new catalogue listing and
introducing
its
local
member
companies.55


The Estonian Defence and Security
Industry Cluster (EDSIC, Kaitse- ja
Julgeolekutööstuste
Innovatsiooni
Klaster) was founded in 2012 as a suborganisation of the EDIA, with the aim
to offer strategic partnership to the
state in developing the defence
industry by becoming the centre of
competence in defence related R&D
and exports.56 The cluster’s main focus
seems to be commercial and exportoriented, which is understandable given
the limited size of the Estonian market.
The cluster has also acted as a
connecting point between end-users,
scientists and producers.57

be
able
to
conduct
concept
development and experimentation
(CD&E) and assume a well-defined role
in the Estonian defence innovation
system as a structure helping the enduser—the EDF—to identify, develop
and refine its new knowledge and
technology needs. The CAS certainly
has potential to become something
similar to Singapore’s DSO, but needs
significantly more support, resources
and recognition to undertake such a
crucial role.
Having given an overview of the development
and framework of defence innovation in
Singapore and Estonia, it is appropriate to
outline three potential takeaways for Estonia.

Singapore’s achievements are largely connected
to its strategic thinking which recognises
innovation as a key to successful
defence, embedded throughout
Singapore’s achievements are largely connected
the institutional framework and
to its strategic thinking which recognises
well-coordinated mechanisms
for civil-military cooperation.
innovation as a key to successful defence.
Constant efforts to create an
extra layer of security through
 The Centre for Applied Studies at the
innovation have become the defining feature of
Estonian National Defence College
Singapore’s defence—and perhaps the same
(CAS,
KVÜÕA
Rakendusuuringute
could be done in Estonia.
Keskus) is intended as a hub of applied
research and operational analysis
Defence innovation seems to be finding its way
within the EDF. Its main task is to
to being incorporated into Estonia’s defence
conduct R&D on military doctrine and
organisation, too. The appearance of the
defence planning methodology for the
58
several bodies mentioned, as well as the
EDF. In the future, the CAS might also
promulgation of the Guidelines, are signs that
54
The EDIA has also attracted members from abroad, such as BAE
Estonia is gradually placing more emphasis on
Systems (UK), MBDA (France), Raytheon (USA), RUAG
the need to use innovation in its defence
(Switzerland) and SAAB (Sweden), all having shown interest in the
planning. The established framework brings
local industry and market. For more, see Ingvar Pärnamäe,
“Mängu tuleb juba suur raha: Eesti kaitsetööstuse arendamise
together the military, researchers and the
järgmine samm”, Delfi, 15 March 2017 (accessed 7 May 2017).
producers, which is a good start. Ideally, the
55
Estonian Defence Industry Association, Estonia: Armed for
civil-military ties will eventually grow strong
Innovation. 2017–2018 (Tallinn, 2017) (accessed 8 August 2017).
56
enough to offer local developers beneficial
The Cluster currently has 16 members who engage in even
closer cooperation than within the EDIA. Importantly, three local
long-term projects directly enhancing Estonia’s
universities are also integrated into the Cluster’s work. For more,
security once implemented. It remains to be
see Estonian Defence Industry Association, “About”.
57
seen whether the freshly launched DIA will
Pärnamäe, “Eesti kaitsetööstuse arendamine”.
58
bring Estonia closer to such a reality.
Estonian National Defence College, “Centre for Applied Studies”
(accessed 7 May 2017).

Given that a relatively comprehensive structure
is being put in place, one may ask what else can
be improved. Like in Singapore, these
institutions will probably not become
completely effective without supportive
strategic thinking or a strong culture of defence
innovation. While the institutions already
indicate that the necessary will to act and

Estonian defence industry is still perceived
by some critics as an unnecessary
playground devouring state resources.

country, even in peacetime. Raivo Tamm, a
Lieutenant Colonel in the EDF reserve, has
voiced a similar opinion, saying that if the local
defence industry is developed correctly, it will
kill two birds with one stone—while
strengthening the country’s defence, it will also
improve the economy, carrying over to better
education and healthcare, which in turn will
result in a more coherent society.60 A
former Minister of Defence, Margus
Tsahkna, has also recognised the
industry’s economic aspect, saying that
Estonia needs a defence industry able to
contribute strongly to the country’s
economic growth.61 In so doing,
Pärnamäe believes that the Estonian defence
industry should make the most of its two
comparative advantages: flexibility compared
to big states, and the general focus of the
whole industry shifting towards ICT and cyberdefence solutions—something in which Estonia
is already strong and which can be used as a

coordinate exists, the Estonian defence industry
is still perceived by some critics as an
unnecessary playground devouring state
resources. Similarly, when mentioning to a
military commander that several million euro
will be directed to defence R&D, it would not be
surprising to get the reaction that this money
should be spent on buying something
of immediate use, such as
ammunition. This kind of attitude can
The Estonian defence industry should make the
only change when strategic thinking
most of its two comparative advantages:
about defence innovation across the
country changes.
flexibility compared to big states, and the

general focus of the whole industry shifting
The CEO of the EDIA, Ingvar
towards ICT and cyber-defence solutions.
Pärnamäe, has rightly pointed out
that, for a country like Estonia, the
defence industry should not be seen
selling point.62 Indeed, given its limited
as business as usual, but rather a special case
resources, Estonia’s focus should be clearly
that, apart from enhancing Estonia’s security,
defined and sustained.63 One of Singapore’s
makes its protection more worthwhile for the
main aspects of defence innovation—
Allies due to the valuable partners they find in
the country. For these reasons, Pärnamäe
60
Raivo Tamm, “Eesti ekspordivõime panustab julgeolekusse –
considers that a healthy domestic defence
lüüa tuleks kaks kärbest ühe hoobiga”, Delfi, 16 April 2017
industry is as important for the country’s
(accessed 7 May 2017).
61
defence as meeting the NATO requirement to
Defence exports in 2016 were worth around ten million euro—
a relatively small sum, which is nevertheless expected to grow
spend 2% of GDP on defence or participating in
significantly, as several products have attracted major interest
allied missions abroad.59 Ultimately, to move
abroad. Examples include a fully autonomous border guard
towards a defence innovation culture as in
system by Defendec, an ultracapacitor by Skeleton Technologies,
and Milrem’s UGV. For more, see Tagel, “Ingvar Pärnamäe”, and
Singapore, it is essential to make these points
Helen Mihelson, “Riik jagas nelja kaitsetööstusettevõtte vahel 400
understood among both policymakers and the
000 eurot”, Postimees, 1 December 2016 (accessed 7 May 2017).
62
population in general.
Pärnamäe, “Eesti kaitsetööstus sekkub”.
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One way to do this would be to play on the
economic factor, demonstrating that the
industry is actually beneficial to the whole
59

Ingvar Pärnamäe, “Eesti kaitsetööstus sekkub suurte poiste
mängu”, Postimees, 15 December 2016. (accessed 7 May 2017).

Indeed, the MoD (in cooperation with the Ministry of Interior,
the EDF and the defence industry) has already identified three
areas in which R&D should be prioritised: (1) technologies for
critical information collection and situation awareness; (2)
technologies able to react to external threats, including
protection against mines or IEDs, and cyber defence; and (3)
technologies focusing on military psychology, wartime medicine,
rehabilitation, etc. For more, see Ministry of Defence, “Teadus- ja
arendustegevus”, 25 January 2017 (accessed 7 May 2017).

technology insertion and modification of major
weapons systems—should also be very
selectively applied to draw on Estonia’s
particular strengths, while the development of
a classic defence industry developing and
producing major weapons systems is both
beyond Estonia’s reach and unnecessary, given
the availability of such systems on global
defence markets.64
The institutional structure of Estonian defence
innovation is moving in the right direction.
What still needs to happen is to draw the
significance and the opportunities it entails to
the attention of every relevant actor, and to
enhance coordination and cooperation
between policymakers and the defence
industry.

lacks depth and critical mass, it is necessary to
continue what the country’s scientists are
already actively doing: participating in the
workshops, collaborative events and long-term
projects organised by the NATO Science and
Technology
Organization.
This
allows
experiences to be acquired and shared, and
naturally grows connections that could lead to
successful partnerships. It is important not to
limit international cooperation only to the
scientific level, but also to bring it to the
Estonian defence industry institutions through
knowledge hubs like the CAS, which could aim
to establish joint research programmes around
specific issues with academic institutions
abroad, as Singapore’s DSO is known to be
doing.
Several of the points in the Guidelines
described above recognise the importance of
international cooperation, and the need to
promote what Estonia and its scientists and
defence companies have to offer. When it
comes to marketing Estonian solutions abroad,
Ingvar Pärnamäe has pointed out that the
state’s support is absolutely vital for producers
in testing and selling products at home to
obtain an indication of quality, as well as
receiving political and diplomatic support in
entering foreign markets, which are often
somewhat protective of their domestic
producers.65 The challenge is to increase the
use of the outcomes of such interactions for the
needs of the Estonian defence industry and the
EDF, while maintaining and expanding access

Estonia’s membership of NATO automatically
means that its defence strategy is built on the
notion of collective defence and the deterrent
effect this creates. However, the unity and
cohesion of any alliance comes under strain if
many of its members become “free riders” and
security consumers rather than producers.
Defence innovation represents a chance to
demonstrate that contributions from the
smallest member states can make a difference,
but it requires a collaborative approach to fulfil
this potential. Admittedly, Singapore’s defence
strategy is ultimately built on self-reliance, but,
as a small country, it cannot afford to isolate
itself and has also realised that
cooperation is one of the keys to
Defence innovation represents a chance to
success. One concrete example in
the field of defence innovation is
demonstrate that contributions from the
the aforementioned Industrial
smallest member states can make a difference.
Cooperation Programmes, which
are used to acquire foreign
abroad. Looking further into the future, Estonia
technologies, including dual-use, and thereafter
should—like Singapore—start searching for its
adapt them to domestic requirements.
niche advantage or a technological force
As Estonia is part of the NATO alliance, it should
multiplier to gain the ability to punch above its
vigorously use the available cooperation
weight should the need arise.
mechanisms to contribute directly to the
development
of
future
capabilities
underpinning
collective
defence
and
deterrence. Given that Estonia’s research base
64
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Contributing to the collaborative development
of innovative technological solutions serves to
enhance the Alliance’s capabilities and secure
its technological superiority. Furthermore, it
helps Estonia expand its brand as a tech-savvy

Estonia should—like Singapore—start
searching for its niche advantage or a
technological force multiplier to gain the
ability to punch above its weight.

Estonia’s latest defence budget—523.6 million
euro for 2018 (2.14% of GDP)—is nowhere near
that of Singapore.69 However, as the main point
the author is trying to convey concerns the
general thinking on defence innovation, one
can look at relative terms, i.e. the percentage
that both countries spend on defence
innovation.
To begin with, the Singaporean defence
budget document for 2016 does not directly
mention expenditure on innovation, so the
exact figures remain unknown. However, it
does outline that 4.8% of the total budget (671
million Singapore dollars = 416 million euro) is
committed for development expenditure,
showing a 55.7% increase from the 2015

ally wholeheartedly participating in the delivery
of cutting-edge niche solutions to military endusers, which sends a clear message that Estonia
is a highly valued ally within NATO
and thus augments the deterrent
effect of membership of the
Contributing to the collaborative development of
Alliance.66 Hence, even though
innovative technological solutions serves to
Singapore has adopted a policy of
enhance the Alliance’s capabilities and secure its
self-reliance,
its
underlying
means—defence
innovation
technological superiority.
through cooperation—can be
applied to Estonia’s circumstances.
figure.70 While the document says the increase
is mainly due to major construction works
undertaken, the remaining part of this may be
directed to military R&D, which would mean
ample funds also for defence innovation. This is,
As a final point, it is useful to compare the two
of course, an inference, as the exact budget
countries’ resource allocation and see whether
allocation remains publicly unavailable. One
Singapore is doing this more effectively than
could similarly speculate about expenditure on
Estonia. There is, of course, a vast difference
major weapons systems and technologies,
between the two countries’ defence budgets,
including those intended for dual use and
which also sets certain limitations to suggesting
“domestication”, for which the funds most
that Estonia should follow in Singapore’s
likely come from the “military expenditure”
footsteps. Singapore’s 2016 defence budget
category, accounting for almost 95% of the
was 13.97 billion Singapore dollars (8.6 billion
67
total budget. A detailed breakdown of this
euro and 3.4% of GDP). Notably, for the
portion is not available.
following years, MINDEF is subject to the
government’s permanent 2% downward
For Estonia, the publicly available information
adjustment, phased over FY2017 and FY2018.68
on the 2018 defence budget does not mention
66
anything related to R&D, R&T or innovation.
Further examples of already internationally successful Estonian
defence developers include: Cybernetica, BHC Laboratory,
While 30% is committed to personnel
Guardtime (cyber-defence solutions), Threod Systems (UAVs) and
expenditure, 27% is aimed to be spent on major
Rantelon (RF devices). For more, see Pärnamäe, “Eesti
defence equipment and infrastructure, and 43%
kaitsetööstuse arendamine”.
67
for other expenditure.71 The MoD says that
The budget for 2017 is estimated at 14.2 billion Singapore
dollars, a 1.6% increase over 2016. For more, see MINDEF,
FY2016 Expenditure Estimates (Singapore: 2015) (accessed 7 May
2017); and Jon Grevatt, “Modest Increase for Singapore’s 2017
Defence Budget”, Jane’s 360, 21 February 2017 (accessed 7 May
2017).
68
Government of Singapore, Budget 2017 (Singapore, 2016), p. 44
(accessed 7 May 2017).
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2 February 2018).
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more precise data about the defence budget
remains classified. However, approximate
figures can be found from the European
Defence Agency’s report on national defence
data of member states, issued in June 2016.
According to this, Estonia spent 1.5 million euro
on defence R&D/R&T in 2014 (0.4% of the total
defence budget), up from 0.5 million in 2013.72
However, it is sad to note that the figure
already peaked in 2008, when about 1.85
million euro (0.62% of the entire defence
budget) was spent on defence R&D/R&T
projects. By 2011, the figure had dropped to
0.48% of the budget.73 Illustrating the generally
low level of attention devoted to the field, it is
generally only the bigger European countries

campaigns for this purpose—for example in
2014, a 10 million Singapore dollar (6.2 million
euro) fund was created, split equally between
the DSTA and DSO, to provide more
opportunities for scientists and engineers to
develop their ideas. Dozens of research grants
are also given out each year, which have
already proved their effectiveness; for example,
one grant recipient is developing a
hyperspectral technology for the SAF—a
camera system able to better identify and
distinguish objects.74 Such instances ensure
civil-military synergies, raise public awareness
of the importance of the subject, and thereby
indirectly also reinforce the Total Defence
doctrine. While Singapore does not explicitly
mention defence innovation in
its published defence budget, it
is clearly paying direct attention
Very few NATO or EU members invest the agreed
to the matter—a crucial step
benchmark of 2% of the defence budget in
forward if Estonia wants to
R&D/R&T. Complying with this benchmark would
further foster its defence
innovation culture.
entail Estonia’s defence R&D/R&T budget of

approximately 10.5 million euro in 2018.

In Estonia, the MoD has set out
the goals it wants to achieve in
defence-related R&D, but the
lack of state funding sends a negative signal to
local defence innovation stakeholders. Indeed,
the Estonian Defence and Security Industry
Cluster is financed by the European Regional
Development Fund, and not from the national

such as Germany, France and the UK that can
talk about significant investment in this area;
but very few NATO or EU members invest the
agreed benchmark of 2% of the defence budget
in R&D/R&T. Complying with this benchmark
would entail Estonia’s defence R&D/R&T
budget of approximately 10.5 million
euro in 2018, or seven times more
In Estonia, the MoD has set out the goals it
than 2014—an order of increase very
wants to achieve in defence-related R&D, but
unlikely to take place any time soon.

the lack of state funding sends a negative signal

Through the appropriate allocation of
to local defence innovation stakeholders.
resources to the field, however, the
state can send a necessary signal to
the developers, as well as to the
budget. Some have already questioned the
public. Successful companies can, at the same
feasibility of the Cluster, given that funds from
time, prove their suitability to receive the funds
the EU are subject to change and will eventually
by showing their interest in contributing to local
be reduced. On the positive side, the Guidelines
defence, not only export markets. In Singapore,
have signalled that the government will do
MINDEF has repeatedly announced special
more to help the defence industry secure more
funds from the EU by 2020. While the source of
finance is not necessarily the essential question,
72
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it seems that the state could do more to
(est.) of the 27 EDA Member States (Brussels: European Defence
Agency, 2016), pp. 31, 33 (accessed 8 August 2017).
advance local defence innovation by directing
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pp. 21–2 (accessed 8 August 2017).
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more resources to the field. As an encouraging
positive trend, given how much emphasis
example, the MoD recently distributed 0.4
Estonia has placed on innovation both in its
million euro among local defence developers
official R&D and ICT policies and in trying to
and issued a new call for applications in July
build an international reputation as an
2017. As the Guidelines note, this amount
innovation
hub.79
While
Singapore’s
should be doubled by 2018. Interestingly, a
expenditure on R&D is not that much greater
large proportion of the first grant applicants
than Estonia’s in relative terms, the reliably
were engaged in developing ICT-related
available resources that the state can provide
defence solutions—hinting that this area
begin to matter when one seeks to establish a
indeed seems to be a strongpoint of the
strong R&D and innovation base, which is
Estonian defence industry.75 While it is clear
prevalent in Singapore, but still finding its way
that the Estonian defence budget is already
in Estonia.
fixed for the coming years, it makes sense for
In general, apart from the huge disparity in
the MoD to increase its interaction with local
overall funds available for both defence and
developers by spelling out the need for their
general R&D, the main difference between
work (as the former Minister of Defence
Singapore and Estonia seems to be in
repeatedly did) and gradually make them an
consistency and the understanding that both
integral part of Estonian defence planning and
financial and moral state support is crucial in
strategic thinking. As Pärnamäe notes, even if
building and maintaining such a resourcethe state’s support is not significant
in monetary terms, it signals to the
receiving parties that their activities
The main difference between Singapore and
are
appreciated
and
worth
Estonia seems to be in consistency and the
continuing.76 In this respect, the
understanding that both financial and moral
Guidelines again seem to have
come at the right time and send an
state support is crucial in building and
extremely necessary message.

maintaining such a resource-intensive area.

Finally, given the emphasis on dualuse technologies, it is appropriate
to look at the two countries’ expenditure on
R&D in general (i.e. not just defence-related).
Singapore’s peaked in 2008 at 2.6% of GDP and
has remained slightly above 2%. Estonia’s
figures showed an average annual increase of
11.8% from 2005 to 2010, but after achieving a
peak of 2.3% of GDP in 2011, have fallen to as
low as 1.4% in 2014.77 While the recently issued
national
Research,
Development
and
Innovation Programme 2016–2019 ideally sees
expenditure on R&D increasing on an annual
basis to 3% of GDP by 2020, it mentions that
such growth is unrealistic due to the reduced
resources from the public and private sector,
and the figure for 2020 is likely to remain at
1.0–1.5% of GDP.78 This is certainly not a
75
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intensive area. Importantly, the Guidelines for
Defence Industry Development 2017–2019
show that the Estonian policymakers’ strategic
thinking on defence innovation is continuing to
move in the right direction.
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Ministry of Education and Research, “Teadus- ja
arendustegevuse ning innovatsiooni programm” (Tallinn, 2016)
(accessed 7 May 2017).

79

See, for example, “Knowledge-based Estonia 2014” or
“Information Society Development Plan 2013”.

consideration is needed to follow this course.
Accepting this would already be a strong start
for Estonian defence policymakers and a
welcome boost for the small but vibrant—and
increasingly visible and internationally valued—
local defence innovation community. And,
while seeking to evolve into a highly innovative

The paper has provided a detailed overview of
Singapore’s defence culture, which is strongly
immersed with strategic thinking placing
primary focus on innovation and how to use it
for the country’s security. It appears that, next
to having a strong institutional
framework, such thinking and a
willingness to take risks are
Estonia has already come a long way in setting up
essential in achieving extraordinary
the necessary framework and relevant
results in the changing geopolitical
institutions; it is now crucial to supplement this
environment. Estonia has already
with an open debate about the need for defence
come a long way in setting up the
necessary framework and relevant
innovation and the defence industry.
institutions; it is now crucial to
supplement this with an open
defence ecosystem, it might be useful to adopt
debate about the need for defence innovation
a different metaphor for the future defence
and the defence industry, and to demonstrate
posture of Estonia—morphing from a humble
that resources directed to the field are not a
“hedgehog” into someone more agile, stealthy
waste of resources but, rather, make an
and deadly. A lynx, perhaps?
important contribution to the country’s security
as well as the economy. Even more important,
if Estonia plays its cards right, pursuing new
defence solutions together with the Allies could
also act as a tool to bring NATO members closer
together and equip the Alliance with cuttingedge capabilities, thereby reinforcing collective
defence and deterrence.
When it comes to funding, the paper does not
call for Estonia to simply inject more money
into defence R&D or the defence industry, but
rather draws attention to the room for

As it has become evident from Singapore’s
example, one who does not take risks will not be
able to maximise today’s innovation potential.
improvement in state support, be it financial or
moral, which is essential in this challenging
field. Of course, attaching more importance to
the defence industry and defence innovation
would mean reduced availability of resources
for immediate defence needs but, as it has
become evident from Singapore’s example, one
who does not take risks will not be able to
maximise today’s innovation potential.
Undeniably, risks will only justify themselves in
the long run, so a high degree of patience and

