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The global stage we occupy is 
increasingly complex and demanding. 
The swift  pace of scienti fi c and 
technological development presents 
great benefi ts, but at the same ti me, 
huge challenges for any country wishing 
to ascertain modern and eff ecti ve Armed 
Forces. We are forced to constantly 
update, prepared to incorporate the 
most advanced technologies into 
future systems outlined in the Defence 
Planning Process. This is not an easy 
task and we must be equipped with 
the correct tools in order to maximise 
the implementati on of all available 
resources. The Defence Technology and 
Innovati on Strategy (ETID) has been put 
together to assist with greater effi  ciency 
within the management of defence 
R&T, strengthening its positi on within 
the general framework of nati onal 
innovati on.

The document is a public reference 
tool, facilitati ng the coordinati on and 
alignment of the Ministry’s technological 
research and innovati on, in order to 
att ain specifi c objecti ves directly linked 
to developing the required military 
capabiliti es. It also serves as an essenti al 
instrument to foster cooperati on between 
diff erent nati onal and internati onal 
technology suppliers.

Various Ministerial agencies have 
contributed to the elaborati on of the 
ETID, as have experts from the business 
sector, universiti es, technology insti tutes 
and other nati onal organisati ons linked 
to technological research. 

The Strategy is the overall framework 
for the various defence related plans and 
acti viti es, conducted by R&D performers 
within the Ministry.

Considering the aforementi oned, the 
ETID is hereby approved. Given the close 
connecti on between the ETID and the 
Defence Planning Process, successive 
updates of this strategy will take place 
in conjuncti on with the cycles set forth in 
the Planning Process.

Secretary of State for Defence

Constanti no Méndez Martí nez

Enactment
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With the enactment of Ministerial 
Order OM 37/2005 of 30th March 
regulating the Planning Process, the 
Ministry of Defence adopts a more 
agile planning procedure better 
aligned to the complex strategic 
context in which the Spanish Armed 
Forces operate. 

The General Directorate of Armament 
and Materiel (DGAM) actively 
participates in the Defence Planning 
Process through the Armament and 
Materiel Resources Planning. The 
DGAM’s contributions culminate in 
the creation of the Master Plan for 
Armament and Materiel (PDAM).

The development of the Armament 
and Materiel R&D policy guidelines 
defined in the PDAM required a 
new instrument which would help 
establish action lines for technology, 
guiding R&D towards common 
objectives, whilst facilitating the 
monitoring and coordination of them. 
The public document entitled Defence 
Technology and Innovation Strategy 
(ETID), a recently created reference 
tool, is based on the work conducted 
by the DGAM in conjunction with 
different actors in technology 
development at national level.

The ETID focuses on the major part of 
defence R&D activities: Research and 
Technology (R&T) and Innovation. 
It strives, therefore, to improve 
the coordination and management 
of those activities leading to the 
acquisition and application of 
knowledge and advanced technologies 

with insufficient readiness levels, 
establishing the basis for their transfer, 
in the near future, to the weapon 
systems and equipment required by 
the Armed Forces.

The ETID is not formally part of the 
Defence Planning Process. It draws 
from it and serves to support it 
through building capability within 
the defence technology base. The 
strategy’s backbone is the detailed 
technological analysis presented in 
Annex I. The methodology used in this 
analysis and its three-tier breakdown 
(Functional Areas, Functional sub-
Areas and Technological Goals) 
have been studied in order to span 
the difficult transition between 
the operational and technological 
arenas in a consistent and systematic 
manner.

The ETID has been created with an 
extremely comprehensive outlook, 
considering not only the needs and 
missions of the Armed Forces —
the ETID’s ultimate aim— but also 
the other relevant players such as 
industry, universities and technology 
centres. All of these will benefit 
from the Strategy, and for this 
reason, particular attention has been 
given to using a common language 
throughout the document.

From the Ministry of Defence 
perspective, the ETID is part of the Plan 
for SEDEF Resources  Management 
Improvement (MGER) which is being 
drawn up by the Secretary of State for 
Defence and shall be progressively 
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introduced into the Organisation. 
In the Strategy, a broad but well 
demarcated scope of action is set 
forth which supports the coordination 
of technological innovation projects 
within the Ministry. It also serves 
as a guide for the Defence R&D 
Institutes: the National Institute for 
Aerospace Technology (INTA), La 
Marañosa Institute of Technology 
(ITM) and El Pardo Model Basin 
(CEHIPAR) to establish their strategic 
plans. Similarly, the ETID collects 
proposals from the various Armed 
Forces headquarters for ongoing 
improvements in the systems and 
materiel provided to them.

Regarding the coordination with other 
national R&T performers such as 
universities, public research agencies 
and others, the ETID is the Ministry of 
Defence’s statement of commitment 
to the objectives set out in the future 
Science, Technology and Innovation 
Act, given the Ministry’s important 
role in everything related to scientific 
and technological development in 
Spain. The organisation devoted to 
the development of technological 
innovation in the Ministry of Defence, 
described throughout this document 
and its Annexes, is fully developed 
and efficient. The sights are set for 
the ETID to spearhead a coordination 
and management model perfectly 
integrated into the Spanish Science 
and Technology System, adding 
value to forthcoming initiatives such 
as the National Strategy for Science 
and Technology (ENCYT), the State 
Innovation Strategy (E2I) and the 
National R&D&i Plan.

The ETID provides the national 
defence industry with a valuable 
benchmark for the technological 
development required to obtain the 
necessary military capabilities set out 
by the Chief of the Defence Staff. 

In this regard, the Strategy provides 
industry with the Ministry of Defence’s 
long term vision of the technological 
panorama, undoubtedly a valuable 
aid for guiding the industrial sector in 
its activity.

Lastly, I would like to express my 
gratitude for the support of those 
who have either directly or indirectly 
participated in the elaboration of 
the Strategy. I would especially like 
to thank the staff from the Under-
directorate for Technology and 
Innovation (SDG TECIN), in charge 
of the coordination and elaboration 
of the ETID, for their dedication 
and enthusiasm in this project. 
Their work should continue, 
promoting the implementation of 
the Strategy and monitoring the 
objectives achieved, incorporating 
into future editions an assessment 
of the R&T returns, and adopting 
a series of indicators to quantify 
them. Moreover, further in-depth 
technological analysis of the 
material presented in this document 
will be carried out, prioritising and 
defining detailed technological 
roadmaps to reach the objectives 
considered most relevant.

José Manuel García Sieiro
Lieutenant General (Army)

General Director of Armament and 
Materiel
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The context in which the Spanish 
Armed Forces operates has undergone 
important changes in recent years. 
These changes have been driven 
largely by the increase in troops 
assigned to multinational missions 
abroad and by their participation in 
complex conflicts where adaptability 
is crucial. In these scenarios, the 
Armed Forces must be prepared and 
equipped to carry out a wide range 
of highly demanding missions with 
different levels of intensity.

There is widespread 
acknowledgement 
today of the 
enormous impact 
t e c h n o l o g i c a l 
development has 
on defence systems. 
There is a clear 
correlation between 
an Army’s technology 
level and its 
effectiveness when 
called on to carry out 
assigned missions. To 
meet the new technological demands 
and provide the Armed Forces with 
the most appropriate cutting-edge 
defence systems, coordination 
and rationalisation of all resources 
necessary to develop and promote 
defence R&T is indispensable.

In this context, the concept of the 
Defence Technology and Innovation 
Strategy (ETID) was born of the need 
to carefully define the technological 
roadmap which will guarantee that 

the Armed Forces possess the 
technology needed in the future to 
complete their missions.

The ETID is drawn directly from the 
Defence Planning process and is an 
effective complement to it, spanning 
the area between the operational 
requirements stated by the Armed 
Forces (set out in the Military 
Capabilities Objective or OCM), and 
the delivery of future technological 
solutions.

The most relevant 
objectives pursued 
by the Strategy are:

•  To establish a 
public reference 
guide for defence-
oriented R&T 
and technological 
i n n o v a t i o n 
projects, setting 
out technological 
goals to be used 
as a basis for the 
prioritization of 
R&T activities.

•  To coordinate national defence 
R&T players to achieve greater 
efficiency.

•  To cooperate with those players 
involved in defining and conducting 
technological activities, both users 
and developers.

Underpinning these objectives is 
the determination to improve on 

Executive
summary

The Defence 
Technology and 

Innovation Strategy 
(ETID) helps centralise 

the management 
and planning of 

R&D and prioritise 
strategic technological 

capabilities.
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means and management efficiency, 
striving to maximise the return on 
investment in terms of technology, 
industry, economy and society.

The ETID will cover Defence Research 
and Technology (R&T) and Innovation 
in areas with low technology 
readiness levels. The ETID will not 
address the development of large 
defence systems, since these involve 
different types of conditioning factors 
(not only those related to technology) 
and already have their place in other 
Defence Planning documents. 

On a timeline, the ETID sets its sights 
for the long-term, establishing the 
technological objectives or goals 
to be met for the Armed Forces to 
possess the technology needed to 
complete their missions. Once these 
goals are established, the ETID draws 
on a cluster of short and medium-
term actions to meet them. This 
action plan fixes its horizons for 2016, 
thus covering the next two four-year 
periods of the Defence Planning 
Process (2009-2012 and 2013-2016). 
In this way, the R&T results obtained 
within this period can be successfully 

applied to the development of 
systems relevant to Defence in the 
established long-term view adopted.

Defence R&T Challenges

The ETID pinpoints the most 
important challenges that must 
be tackled in terms of identifying, 
promoting and co-ordinating 
technological innovation:

•  Encouraging the participation of 
SMEs, universities and research 
centres in Defence R&T. This will 
enable the transfer of valuable 
contributions from these highly 
innovative players, to defence 
systems. 

•  Optimising the coordination of the 
Defence R&T activity conducted 
within different departments of the 
Ministry of Defence, particularly 
within its institutes and research 
institutes (INTA, ITM and CEHIPAR).

•  Improving coordination and 
maximising alliances with civil 
R&T. The coordination between the 
defence and civil domain of R&T 
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enables making the most of the 
R&T resources available, promoting 
technological progress through the 
effective pooling of efforts. 

•  Promoting open innovation and 
collaboration between different 
defence sector players traditionally 
characterised for not being 
altogether open to the industry-
research network.

•  Promoting International 
cooperation. Although a large part 
of the Ministry of Defence’s R&T is 
channelled through international 
cooperation, today it is necessary 
to continue strengthening and 
promoting these joint activities 
as an essential means to gaining 
access to certain latest-generation 
defence technologies. 

•  Encouraging industry’s own 
investment in R&T. The amount 
of human and financial resources 
allocated to innovation is still small 
in the national industrial sector. If we 
are to meet the Lisbon objectives, 
companies must increase their own 
level of investment in innovation.

•  Accelerating the transfer of R&T 
results to Defence systems and 
equipment. It is crucial to have 
procedures in place that facilitate 
the rapid introduction of the latest 
technology and innovation into 
defence systems and equipment 
in order to ensure technological 
superiority. 

•  Maintaining R&T&i capabilities 
in adverse budgetary times. The 
decrease in the Defence budget 
—a common phenomenon in many 
of the countries in our frame of 
reference— should serve to foster 
a more efficient use of available 

resources. To achieve this objective, 
aspects such as technology 
prioritisation, international 
cooperation and alliances with civil 
R&T are crucial.

Implementation of the 
ETID

To respond to the challenges 
presented, the ETID is structured into 
four complementary dimensions:

Technology Dimension

The main task within the ETID 
framework is that of conducting 
technological analysis that will 
allow us to establish the technology 
objectives to reach in order to meet 
the future needs of our Armed Forces. 
These Technology Goals are divided 
into six Functional Areas: Armament, 
ISTAR, Platforms, Personal Protection, 
Protection of Platforms and Critical 
Assets and Information, and 
Communication Technologies. Annex 
I contains the details and outcome of 
the technology analysis.

As an action derived from the ETID 
and in a latter phase, each one of 
the objectives will have a specific 
roadmap assigned, outlining the 
way to achieve the goals established 
including activities, players, timelines 
and budgets.

Cooperation Dimension

In order to improve R&T cooperation 
and collaboration between the civil 
and defence sectors, the Ministry of 
Defence will continue to establish joint 
collaborations and agreements with 
other Ministries such as the Ministry 
of Science and Innovation (MICIIN) 
and the Centre for the Development 
of Industrial Technology (CDTI), with 
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other Public Administrations and 
other civil organisations. 

Information Dimension

This dimension comprises initiatives 
based on disseminating information 
and promoting mutual knowledge 
and cooperation between the various 
stakeholders. One of the initiatives 
worth mentioning is the creation of a 
web portal which will serve as a forum 
for communication and knowledge 
exchange for all defence R&T 
stakeholders: universities, research 
centres, SMEs and corporations. This 
website will facilitate the launching 
of new initiatives, driving forward 
the generation of innovative ideas 
particularly relevant to defence.

Moreover, this site will promote the 
dissemination of the Ministry of Defence 

Technology Watch Bulletin, most 
notably for those players who have less 
knowledge surrounding defence R&T, 
such as university research departments 
and teams, and SMEs.

Continuous Improvement 
Dimension

This focuses on the evaluation and 
monitoring of R&T activities and 
their compliance with the objectives 
established.

The returns on R&T investment will 
be quantified using metrics which 
consider the impact of investments 
in technological improvement made 
in military capabilities, economic 
effectiveness, competitive edge and 
development of the technological 
and industrial base.

Planning Characteristics

R&T and 
D f

AgentsMechanisms

g

Defence
Innovation

Challenges

ETID

Technology C ti I t

ETID

Technology
Dimension

Co-operation
Dimension

Information
Dimension

Continuous Improvement
Dimension

Dimension Dimension
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The technology management 
services of the Under-directorate 
for Technology and Innovation (SDG 
TECIN) under the General Directorate 
of Armament and Materiel (DGAM) 
will monitor and update the Strategy, 
with the participation of both 
technology users and developers. 
The Strategy will contribute greatly 
to supporting the SDG TECIN in 
coordinating Defence R&T. 

Benefits of the ETID

The Strategy laid out in this document 
will provide great benefits for various 
stakeholders involved in defence R&T: 

•  It targets R&T military needs, 
enabling the maximisation of the 
use of resources and the investment 
push, ensuring the needs of the 
Armed Forces are met. 

•  It conveys Defence R&T needs to all 
players, breaking down barriers to 
participation in these R&T projects 
and thus broadening the base of 
defence innovation suppliers.

•  It boosts industrial competitiveness 
through rationalisation of 
investment, efficiency in resource 
utilisation, and promotion of 
cooperation.

•  It supports the Ministry of 
Defence’s Concept Development 
and Experimentation (CD&E), 
supporting the “La Marañosa 
Institute of Technology” (ITM) in 
technological areas that will play a 
leading role in future activities of 
CD&E. 

•  It is a means for benefit-sharing 
of defence R&T with society at 
large. It demonstrates how R&T 
can create a sustainable growth 
model based on knowledge and 
information, shaping qualified, 
competent professionals and 
providing improved living 
conditions and societal welfare on 
the whole.

Beyond the benefits mentioned, and in 
line with the principles and objectives 
set out in the National Science and 
Technology Strategy (ENCYT), the 
ETID will make a clear contribution to 
the objectives specified in the 2008-
2011 National R&D&i Plan and the 
State Innovation Strategy (E2I). It will 
strengthen research and innovation 
as an attractive option for investors, 
injecting dynamism into the economy 
to support a society of knowledge, 
generating a competitive and 
globally-minded national industry-
technology network.
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The context in which our Armed Forces 
operate has undergone significant 
change in recent years. These 
changes have been driven largely 
by the increasing number of troops 
assigned to multinational missions 
abroad and their participation in 
complex conflicts where adaptability 
is crucial. Actions of groups from failed 
states, the generation of weapons 
of mass destruction 
and organised crime 
have all emerged as 
elements of distortion 
impacting on how 
military actions are 
carried out.

Globalisation is also 
altering the traditional 
rules of the game. 
Technological innovation is undergoing 
constant transformation and evolution, 
and the latest technological advances 
are easily accessible and widespread 
throughout a large part of the world’s 
population. The outcome is a new 
equilibrium in which traditional states 
are more vulnerable than before; 
where threats are less clearly defined, 
potentially existing within our own 
borders and endangering the welfare 
of our societies. Today, the division 
between the concepts national 
security and defence is becoming ever 
more blurred.

The Armed Forces must be prepared 
and equipped to take on a wide 

variety of missions on diverse stages, 
spanning different levels of intensity, 
from urban combat operations to 
those destined for humanitarian 
aid. In this context, it is of utmost 
importance that the Armed Forces 
acquire the necessary skills to carry 
out these operations on their own 
or with the collaboration of our 
allies. The adaptability, agility and 

strength of the Armed 
Forces will be decisive 
for performing the 
missions assigned 
to them. All of this 
will only be possible 
if the technological 
development of 
defence systems 
reaches the state of 
maturation required 

to guarantee the superiority of our 
troops throughout the entire course 
of their missions.

These days, there is widespread 
acknowledgement of the enormous 
impact technological development 
has on defence systems. There is a 
clear correlation between an army’s 
level of technological preparedness 
and its effectiveness. To meet new 
technological demands, it has 
become necessary to coordinate and 
rationalise all resources and efforts 
employed in the development and 
promotion of defence R&D. The final 
aim is to provide the most modern 
and appropriate defence systems 

1 Introduction

The ETID pursues the 
early development of 
technologies available 

for use in future 
defence systems and 

equipment
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possible for our Armed Forces 
through the early development of 
technologies which can be readily 
applied to future weapons and 
materiel systems.

The ETID will help 
bridge the gap between 

operational demands 
and the delivery of future 

technological solutions

The Motivation Behind 
a Strategy for Defence 
Technology and 
Innovation 

The publication of the documents 
comprising the Master Plan for 
Armament and Materiel (PDAM) 
in 2008 was a landmark in the 
Defence Planning Process; it set out 
the guidelines for R&D policy and 
identified priority technology lines. A 
more detailed development of these 
technology lines and R&D policy 
guidelines should be pursued as a 
continuation of this process.

The creation of the ETID stems 
from the drive to sharply define a 
technological roadmap for providing 
our Armed Forces with the military 
capabilities they will need in the 
future. This drive is even more 
intense for emerging technologies or 
for those at a lower readiness level, 
whose implementation is forecasted 
for the mid-long term. 

The ETID is a complement to the 
Defence Planning Process which 
bridges the gap between the 
operational requirements set forth 

by our Armed Forces through the 
Military Capabilities Objective 
(OCM) and the delivery of future 
technological solutions.

Moreover, it is essential to establish 
mechanisms which help lead us to 
optimum Defence R&T management, 
coordinating the activities of 
the various technology suppliers 
(public research agencies, industry, 
technology centres and universities) 
to guarantee the end users, our 
Armed Forces, the on-time availability 
of the technology they will need in 
the future. 

There is a clear correlation 
between an army’s level of 
technological preparedness 

and its effectiveness

The ETID is part of the Plan for 
SEDEF Resources Management 
Improvement (MGER) being 
elaborated by the Secretary of 
State for Defence, which will be 
progressively introduced into the 
entire organization.

The motivation behind the ETID is to 
benefit the Ministry of Defence in two 
ways: firstly, by transmitting the key 
technology priorities of our Armed 
Forces to all defence R&T performers 
(industry, research centres and 
universities) and secondly, by 
aligning the Ministry’s R&T efforts 
with the rest of the stakeholders, 
improving management efficiency 
and maximising available resources.

R&D, R&T and 
Innovation
Research, Development and 
Innovation play an essential role 
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in generating new knowledge 
and developing new technology 
solutions. They are key factors 
for the advancement of society. 
These concepts will be widely used 
throughout this document; hence a 
brief definition of each theme will be 
presented, with special focus on their 
meaning within the defence context:

Research and Development 
(R&D) includes all scientific and 
creative activities and projects 
oriented toward increasing human 
knowledge and the use of this 
knowledge to invent new products 
and applications. R&D can be 
divided into the following:

•  Research and Technology (R&T), 
focuses on acquiring new scientific 
and technological knowledge. 
From a defence point of view, this 
includes mainly applied research 
aimed at building new technology 

capabilities which can be used in 
future weapons and equipment 
systems, as well as the verification 
of these technologies through 
technology demonstrators.

•  Development (D) consists in the 
application of scientific knowledge 
and results obtained from research 
for developing new products or 
improving the performance of 
existing products. In defence, 
development is aimed at obtaining 
system prototypes with functions 
similar to finished systems.

Innovation: In a general sense, 
innovation can be defined as the 
successful introduction into the 
market of a product or a new or 
significantly improved application. 
This is the transformation of creative 
ideas into value. This generation of 
value using knowledge is the feature 
which distinguishes innovation from 
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MEDIUM-TERM

LONG-TERM

PERIOD

TRL - 9
SHORT-TERM

MEDIUM TERM PERIOD

SYSTEM 
SYSTEM ACQUISITION

TRL - 8 MILITARY
CAPABILITIES

PROTOTYPE

ACQUISITION
SYSTEM

PROCUREMENT

DEVELOPMENT

TRL - 6

O
PM

EN
T

PROTOTYPE
DEELOPMENT

R&T

Y 
D

EV
EL

O

TECHNOLOGY 
DEVELOPMENT

R&T

CA
PA

BI
LI

TY DEVELOPMENT ETID

TRL - 3

D
TI

B 
C

RESEARCH

READINESS LEVEL



INTRODUCTION

Defence Technology and Innovation Strategy
General Directorate of Armament and Materiel18

R&D, which usually works in the 
opposite way—an investment or 
value must be spun in to the process 
in order to generate knowledge.

The ETID transmits its 
defence technology 

priorities to all national 
R&T performers

From a defence point of view, 
innovation consists essentially 
in generating and applying new 
technology solutions, processes 
and services in order to obtain new 
or significantly improved military 
capabilities which are cost effective.

We can therefore see that the two key 
features of innovation are creativity 
(the starting point for all innovation) 
and the generation of value, which 
in the case of defence, involves 
obtaining new or significantly 
improved military capability in a cost 
effective manner.

Of the concepts defined above, it is 
important to note that the ETID will 
only cover those activities related 
to R&T and innovation applied to 
defence. 

The activities pertaining to 
Development already covered in 
different documents of the Defence 
Planning Process are more closely 
related to industrial capacity and involve 
diverse types of conditioning factors, in 
addition to technological factors. The 
R&T and innovation considered will 
have a reduced Technology Readiness 
Level (TRL1 no higher than 5 or 6). 

1  Technology Readiness Level. The levels 
established by the ETID denote, in general, 
a Technology Readiness Level no higher 

Defence Planning 
Process and 
Technological 
Innovation 

The Defence Planning Process, laid out 
in the National Defence Act 5/2005 
and regulated by Ministerial Order 
37/2005, constitutes a fundamental 
instrument for meeting the needs 
arising from the complex contexts 
our Armed Forces find themselves 
in today and will face tomorrow. 
The planning process addresses all 
aspects inherent to each operational 
need, from its inception to the end of 
its life cycle. 

The Defence Planning Process2 is 
geared towards acquiring military 
capabilities, understood to be the 
“set of diverse factors (personnel, 
weapons systems, infrastructure and 
logistical support means) based upon 
doctrinal principles and operational 
procedures which strive to attain a 
certain military effect on a strategic, 
operational and tactical level, in 
compliance with the missions 
assigned”.

The ETID only covers 
activities related to R&T 

and innovation

The Defence Planning Process is an 
ongoing and cyclical process lasting 
for four years. The first two years are 
used to develop the plans and the 
last two, to review what has been 

than that of technology demonstrator. See 
Annex VI.
2  “Nuevo Sistema de Planeamiento de la 
Defensa, ciclo 2005-2008”: http://www.
defensa.gob.es/politica/seguridad-defensa/
objetivos/#sub2.
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planned. Planning is begun by the 
President of the Government with 
the National Defence Directive (DDN) 
at the beginning of the first year of 
the cycle. It then continues within 
the Ministry of Defence with the 
Defence Policy Directive (DPD) and a 
set of documents where the Military 
Planning and the Resources Planning 
are developed in parallel.

From a materiel perspective, the 
main features of this capability-based 
process is to make the planning 
and programming of armament 
and materiel resources comply with 
the Military Capabilities Objective 
(OCM), meeting the materiel needs 

drawn from the Military Planning.

R&T in Defence Planning

The importance and scope of 
technological development—in its 
broadest sense—in the defence 
domain, is manifested throughout 
practically all the planning documents. 
As an example, the R&D references 
that appear in the DDN and DPD3 are 
explicit recognition of the importance 
technological development has on 
our Armed Forces ability to complete 
their missions.

3  Paragraphs m and n (DDN) and Articles 
5.11 and 7.5 (DPD).

The Defence Planning Process

The Defence Planning Cycle

The image shows the complete diagram of the planning cycle. As can be seen, 
it is a top–down process based on political guidelines. It includes military 
operational priorities and establishes the allocation of resources necessary to 
deliver these priorities in the most effective way.

MILITARY PLANNING JEMAD

OPERATION PLANNING

CEM

DPO
JEMAD

GOVERNMENT

JEMAD

FORCE PLANNING
DPM

DPO
OPERATION

PLANS

JEMADDDN
FORCE PLANNING

PROCAM
JEMAD

DPD

SEGENPOL
JEMAD

POCAM OCM
MINDEF

Starts the
planning cycle

Industrial scenario
Programming Long Term+

Budget+

SEDEF / SUBDEFSEDEF / SUBDEFSEDEF / SUBDEF

+

SEDEF

forecast, human
resources, etc. 

Programming
of resources Plans+ proposal+ +

RESOURCES PLANNING



INTRODUCTION

Defence Technology and Innovation Strategy
General Directorate of Armament and Materiel20

The most relevant document from an 
R&D standpoint is the Master Plan 
for Armament and Materiel (PDAM), 
which in turn houses the Long Term 
Armament and Materiel Plan (PLP-
AM). Whereas the PLP-AM identifies 
the key R&T technological lines for 
the long term, the PDAM contains 
those objectives, lines of action 
and policy development guidelines 
for armament and materiel R&D 
in the medium term and maps out 
technological priority lines for R&T 
investment in the medium term.

Technology and 
Innovation in Defence 

Features of Defence R&T 

To meet the challenges of future 
threats, it is indispensable to 
continually adapt and modernise 

our Armed Forces, making it 
imperative to capitalise on the entire 
breadth of technological advances. 
In this context, certain emerging 
technologies—or an innovative or 
disruptive use of already existing 
technologies—can mean a radical 
shift in how a conflict is approached, 
and can also have a decisive influence 
on our Armed Forces capabilities.

The rational use of R&T has a major 
impact on the decisions and costs 
associated with the conception, 
development, acquisition and 
maintenance of military capabilities. 
The effective application of R&T 
increases savings, reduces risk, 
develops more effective solutions and 
contributes significantly to national 
innovation and productivity. R&T is 
then the future investment which 
will bolster industry, technology 

SEM image of a CMOS matrix for uncooled infrared detector readings. SENSIR project. Ministry 
of Defence. ITM.
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centres and universities with the 
capacity to tackle the development 
and manufacture of the complex and 
demanding defence systems required 
by our Armed Forces in future years.

Defence R&T has three distinguishing 
characteristics:

End Results Oriented

R&T activities in the defence domain 
have a very specific aim: to aid in 
providing the Spanish Armed Forces 
with weapons and equipment 
systems with the appropriate 
technological level4, defining these 
R&T activities as end results oriented.

4  At the same time they contribute to the 
competitiveness of the Spanish technology 
and industrial base, in line with the provisions 
of the National Strategy for Science and 
Technology (ENCYT).

Unlike the occurrences in the civil 
domain, the technologies to be 
developed are determined by the 
specific needs of our Armed Forces, 
where it is the Ministry of Defence 
who decides what technologies it 
requires, stating this in the planning 
documents. In the defence sector, 
the investment made in developing 
products to meet the needs of 
the Armed Forces is made by the 
Governments, who act as clients, 
individually or in cooperation. There 
is no replacement for Government 
leadership when deciding on the 
priorities and specific purposes 
of R&D. This means that without 
client-driven leadership, the 
technology and industrial base is at 
risk because the investments and 
efforts made at lower technology 
tiers are not pushed through to 
the upper tiers—meaning to the 
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systems—and consequently do not 
reach the market. This void, where 
Government leadership is crucial, 
is called “the valley of death” 
and poses a constant threat to 
getting the most out of technology 
investment, undermining business 
base competitiveness.

Technology has a great 
impact on the decisions 
and costs linked to the 

conception, development, 
acquisition and 

maintenance of military 
capabilities

Confidentiality

In an open market, where international 
business opportunities are ever more 

abundant, the very particular issue of 
confidentiality necessary to protect 
national security is also encountered, 
inherent to the defence sector.

Primarily this means that there 
is no completely open, free flow 
of information and technology 
between nations, and secondly 
that there is a decision or need to 
maintain a certain technological 
sovereignty and independence in 
certain areas related to national 
security.

Scientific and 
technological advances 
increasingly originate 

from the R&T 
conducted in the 

civil domain

Scale model of the Juan Carlos I Strategic Projection Vessel used for Hydrodynamic Study. 
Ministry of Defence. CEHIPAR
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Market Structure

The Ministry of Defence, as 
sole national consumer of some 
types of products, conditions the 
market, and in turn, conditions the 
technological and industrial base. 
This creates ties that in some cases 
favour industry but in others can 
jeopardise its survival. In contrast, 
there are also products with a sole 
national supplier, either due to 
the exclusivity of the products or 
because there is only one entity or 
large company with the capacity to 
channel and manage the necessary 
resources to supply the products.

Depending on the goods in question, 
the situation could be defined as a 
monopsony or a bilateral monopoly. 
Nevertheless, as we will see, the 
division between technology use 
in civil and defence areas is slowly 
fading, relaxing the ties mentioned 
and conferring less importance 
on this aspect, especially if the 
industrial activity is reinforced by 
improved competitiveness and export 
capacity. Thus the defence market 
is characterised by its imperfect 
competitiveness although, regarding 
technology it is slowly evolving 
towards a more open model.

The Ministry of 
Defence is an 

important user of 
technology as well as a 
remarkable generator 

and conductor of 
activity related to 

R&D and technology 
innovation

Convergence of Civil and 
Defence R&T

Contrary to the last century’s trend, 
military institutions in general are no 
longer at the forefront of scientific 
and technological advances. In an 
increasingly greater proportion, 
these advances are coming from 
R&T conducted in the civil domain. 
In forthcoming years, it is estimated 
that the most revolutionary or 
disruptive technological advances 
for military capabilities will come 
from R&T and innovation developed 
in the civil sector.

This context shift, boosted by IT 
advances, which have brought 
about unprecedented dissemination 
of knowledge and technology, has 
caused a progressive convergence of 
civil and military R&T. Additionally, 
the broadening of the concept of 
“Homeland Security” in the wake 
of September 11 has contributed 
to bringing security and defence 
technologies closer together, from 
an R&T perspective, multiplying the 
application of concepts and solutions 
crisscrossing each area. Therefore, 
with certain exceptions, technology 
has stopped being purely “military” 
or “civil” and has become a tool 
open to both types of applications. 
This convergence between civil 
and military R&T environments 
translates into mutual benefits for 
both sectors which eventually has 
a positive outcome for society at 
large. The outcomes of research 
and innovation projects in the civil 
sector are increasingly introduced 
into defence, thus maximizing the 
profits potential from this research. 
In a reciprocal sense, defence 
innovation in technology is the seed 
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for subsequent developments made 
in other civil industrial sectors5.

The path for the future must include 
synergy between the private and 
public sector, both civil and defence, 
collaborating to maximise resources 
in the most efficient manner possible. 
In this way, institutional investment 
will be allocated to those areas in 
which the private sector does not 
have the necessary capacities or 
infrastructures, or to those market 
niches where concrete and specific 

5  As an example of this, technology developed 
for defence such as electro-optics and high 
performance RF sensors; new, lighter and 
more resilient fabrics and materials; standoff 
detection of chemical and biological agents 
and electric propulsion have enabled the 
national industry to successfully tackle 
national and international programmes of a 
greater scope within a wide range of sectors, 
including environmental (Earth observation), 
aeronautics, fishing, mobile phones, robotics 
and telecommunications.

military issues are addressed, which 
would otherwise not be developed in 
a civil environment.

R&T Defence Players

Ministry of Defence

The Ministry of Defence is an important 
user of technology as well as a 
considerable generator and conductor 
of activities related to R&D and 
technological innovation. Consequently, 
within the organisation there are 
specific agencies dedicated to the 
planning, promotion, coordination and 
execution of the Defence-related R&D.

Regarding R&D, the Minister of 
Defence has the powers of promoting 
and coordinating scientific and 
technical research in the areas 
affecting national defence. These 
powers are conferred on the Secretary 
of State for Defence, and are carried 

Geo-referenced image obtained by synthetic aperture radar (SAR) superimposed on a 
photograph. Ministry of Defence. INTA
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out by its General Directorate of 
Armament and Materiel (DGAM) and 
the National Institute for Aerospace 
Technology (INTA), an organisation 
attached to this Secretariat.

General Directorate of 
Armament and Materiel: 

DGAM 

This is the organisation responsible 
for the preparation, planning and 
development of armament and 
materiel policy as well as the oversight 
and administration of its execution. 
Its prime objective is providing the 
Armed Forces with the best weapons 
systems and equipment required to 
complete their missions. Amongst 
the lower tier objectives, emphasis is 
placed on strengthening the defence 
technological and industrial base and 
support for research and development 
targeted towards national defence.

The DGAM is made up of various Under-
directorates, amongst which is the 
Under-Directorate for Technology and 
Innovation (SDG TECIN), distinguished as 
being directly related to R&D. Its primary 
function is the proposal, promotion 
and management of research and 
development plans and programmes 
for national defence weapons and 
materiel systems, in coordination with 
competent national and international 
organisations in this field. The ETID is a 
DGAM initiative directly coordinated by 
SDG TECIN, in line with its functions.

DGAM Technology Institutes: 
ITM and CEHIPAR

La Marañosa Institute of Technology 
(ITM)6 is a recently created institute 

6  http:///www.defensa.gob.es/areasTematicas/
investigacionDesarrollo/centros/la-maranosa/

resulting from the integration of six 
technology centres which previously 
belonged to the DGAM: the 
Torregorda Test Centre, Cadiz (CET), 
the Naval Research and Development 
Centre (CIDA), La Marañosa National 
Industrial Plant (FNM), the Armament 
Central Chemical Laboratory (LQCA), 
the Carabanchel Test Centre (PEC) 
and the Artillery Precision Workshop 
and Electro-technical Centre 
(TPYCEA). ITM activities focus on 
the areas of armament, electronics, 
platforms, optoelectronics, acoustics, 
meteorology, human factors, TICS, 
CBRN and materials are developed 
(See Annex III).

El Pardo Model Basin (CEHIPAR)7, 
an independent organisation of the 
DGAM, focuses on hydrodynamic 
research to contribute to Spanish 
naval technical advancement and 
consequently increase the efficiency 
and economy of military and civil 
fleets (See Annex III).

National Institute for 
Aerospace Technology: 

INTA

The “Esteban Terradas” National 
Institute for Aerospace Technology 
(INTA)8 is the public research 
organisation specialised in aerospace 
technology research and development 
working within the framework of the 
priorities established by the Ministry 
of Defence. INTA includes in its plans, 
properly prioritised, the R&D relevant 
to national defence, assigned by 
the Secretary of State for Defence. 
These actions are set forth by the 
General Director of Armament and 

7  http://www.cehipar.es/
8  http://www.inta.es
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Materiel (DIGAM) according to the 
powers conferred on both by Royal 
Decree 1126/2008 of 4 July, which 
establishes the Ministry of Defence 
basic organisational structure.

The Industrial Sector

The Spanish defence industry is 
characterised by a limited number 
of major companies — which are 
nevertheless small compared to their 
international counterparts — and a 
considerable number of small-scale 
providers or suppliers, all of them 
positioned in the private sector.

Although traditionally the maintenance 
of most of the Spanish defence industry 
has been related more to strategy than 
to profitability or competitiveness, this 
orientation has changed substantially. 
Technologies are no longer civil or 
military; they are applied to both 
sectors without distinction. Therefore, 
there is an industrial diffusion which 
has a positive effect on other sectors of 
Spanish industry which are not strictly 
defence-related.

This points to the need for shared 
involvement, not only on the part of 

the Ministry of Defence, but also the 
Ministries of Industry and especially 
Science and Innovation. This new 
collaborative framework allows for 
the procurement of latest generation 
technologies, even with limited 
ministerial budgets.

The Spanish market is characterised 
by its high tech intensity and for 
the effectiveness of its processes, 
resulting in high quality products. In 
recent years, the sector has enjoyed 
strong growth, due to the benefit 
of having participated in major 
acquisition programmes. Overall, 
the Spanish defence industry ranks 
well internationally, and by actively 
participating in supranational 
programmes and initiatives for 
industrial cooperation, it has acquired 
experience, bringing with it, world-
wide recognition. Exports make up 
nearly one third of the sector’s total 
revenue, although turnover clearly 
remains far below that of neighbouring 
countries such as France, Germany 
and United Kingdom9.

9  “Oportunidades tecnológicas e industriales 
para el desarrollo de la economía española”, 
Fundación OPTI.

AFM image of the submicronic diffraction grating of a missile detector. Project LANTAS.  
Ministry of Defence. ITM.
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In order to promote development 
of the defence technological and 
industrial base, various national 
associations have been created, such 
as the Spanish Association of Defence, 
Aeronautics and Space Technologies, 
(TEDAE) which groups together 
Spanish technological industries with 
stakes in these three business areas 
in order to represent and promote 
its members on a national and 
international level.

The Academic and 
Research Sector

This sector encompasses the public 
R&D system: universities, public 
research agencies (OPIs), public 
research centres and private research 
firms. It represents a relevant source of 
knowledge within the Spanish science 
and technology system. Universities 
and OPIs play an essential role in 
R&T, where technological readiness 
levels are low. Nevertheless, there is 
an overall limited awareness of the 
activities and needs of our Armed 
Forces10. 

Amongst the Spanish 
universities and many 

of their public research 
organisations there is, in 

general, limited awareness 
of the technological 

activities and needs of our 
Armed Forces

Collaboration amongst corporations, 
research centres and universities is 

10  A conclusion also drawn from the analysis 
of the web surveys conducted through 
http://www.etid.es 

principally oriented towards basic 
or applied research which is key 
for creating technical competence 
in the business sector. Growing 
technological complexity means 
that universities can help to create 
new products, introduce new 
technologies, use new materials 
or open the gates to new emerging 
technologies, as well as speed up 
the transfer of research to markets. 
In order for corporations to absorb 
scientific knowledge transferred by 
research centres, they must have 
solid domestic R&D capacity11.

Another motor for this collaboration 
is university fundraising, carried 
out in order to finance research. 
For example, special arrangement 
projects are included within 
the Spanish National R&D Plan, 
consisting of the awarding of interest-
free loans for pre-competitive 
research projects to be developed 
by corporations in conjunction with 
universities and public research 
centres. Additionally, the European 
Framework Programmes and the 
Ministry of Science and Innovation 
Eureka Programme, which promotes 
research in collaboration, shows that 
universities as well as technology 
centres can act as partners in these 
types of projects.

International Defence R&T 
Organisations

International research collaboration 
weighs heavily in today’s context, 
and for this reason, the Ministry 
of Defence channels a substantial 
portion of its R&T activity through 
the major international organisations 

11  “Tecnología e innovación en España” - 
Cotec report 2009.
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that work within frameworks covering 
the two basic strategy dimensions: 
European and Transatlantic.

In the European framework, these 
collaborations are mainly established 
through the European Defence 
Agency (EDA) and the LoI Framework 
Agreement. 

The Ministry of Defence 
channels a substantial 

portion of its R&T through 
international organisations

The Transatlantic, cooperation 
takes place via NATO Research and 
Technology Organisation (RTO) and 
the bilateral convention for R&D 
activities with the US. Annex VI 
provides a detailed description of 
the main characteristics of these 
organisations.

Defence R&T 
Mechanisms

R&T applied to defence has diverse 
typologies and covers a wide 
spectrum of mechanisms. 

R&T programmes and projects in 
defence are the vectors established 
for carrying out R&T development. 
Annex VII describes the processes 
involved in the development of 
projects and programmes, as well 
as the different types that exist, 
their characteristics and scope of 
engagement.

Additionally, a cluster of activities are 
undertaken which make a decisive 
contribution to creating a facilitative 
framework for R&T and innovation 
technology development such as:

•  Management of technological 
knowledge, in such a way that 
information, knowledge and 
experience in technologies 
available in different Ministry of 
Defence departments can be used 
efficiently by all its members, 
thus making this knowledge a 
highly valuable resource for the 
organisation. 

•  Technology Watch, enabling 
awareness of state-of-the-art 
technology solutions used by 
different countries’ militaries, as 
well as the identification of new 
emerging technologies of interest to 
defence, technology suppliers and 
their capacities. In this regard, early 
detection of those technologies 
with a highly disruptive potential 
(disruptive technologies) are in the 
forefront of concern.

•  Carrying out Technology Foresight 
studies, for determining the 
foreseeable evolution of technology 
and its potential application in 
future military systems. This 
will enable the identification 
of the technologies in need of 
development in forthcoming years 
so that our Armed Forces can 
secure technological excellence 
to successfully complete their 
missions.

•  Identification and prioritisation of 
technologies relevant to defence, 
based on the Armed Forces’ 
operational requirements stated 
in the OCM (Defence Planning 
Process).

•  Participation in national and 
international task forces for 
cooperative study and research 
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on different technological and 
operational subjects of special 
interest to Defence12.

•  Institutional initiatives to promote 
projects in certain technology 
areas relevant to the Ministry of 
Defence13.

•  Establishment of conventions 
and cooperative agreements with 
other ministries or agencies of the 
Administration as well as bilateral 
R&T cooperation conventions 
between countries.

12  An example of these groups are the 
existing teams within the RTO Technical 
Panels (see Annex VII)
13  For example, the arrangements made 
to launch framework programmes such as 
those of Category A at the EDA.

•  Dissemination of technological 
information through publications, 
including the Ministry of Defence’s 
Defence Technology Watch Bulletin, 
Technology Watch and Foresight 
System (SOPT) monographic 
publications and informative 
sessions including lectures, 
workshops, symposiums and 
seminars.

•  Hosting regular sessions for 
information exchange such as 
sectoral meetings and working 
days dedicated to specific topics 
convening users and technology 
suppliers 14.

14  For example, the “Working Day on 
Textiles and Multipurpose Fabrics” held by 
the SOPT in 2009.



Three-colour quantum well detector for sea-skimming missile detection. Project 
SIRIO.
Ministry of Defence. ITM.
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At this moment in time, defence 
R&T faces considerable challenges 
related in as much to technological 
aspects as organisational and 
financial aspects. We share, together 
with the rest of the nations within 
our frame of reference, common 
challenges which are being identified 
and analysed by studies conducted 
jointly on international forums. 
These studies have been used as data 
input to compile the ETID and have 
been taken into account fully in our 
response to the domestic defence 
R&T challenges. Meeting these 
challenges will pave the way for 
maximising returns on investment 
made, effectively capitalising all 
technological opportunities to 
provide our Armed Forces with the 
best systems for carrying out their 
missions. This will also contribute to 
economic and social progress.

From the perspective of our own 
organisation, the domestic challenges 
facing us include:

•  Promoting the participation of 
SMEs, universities and other 
research centres in defence R&T.

•  Improving the coordination of all 
defence R&T activities.

•  Improving coordination and 
synergies with civil R&T.

•  Promoting open innovation.

•  Promoting international cooperation.

•  Promoting industry’s own investment 
in R&T.

•  Accelerating the integration of R&T 
outcomes into defence systems 
and equipments.

•  Maintaining capacity for R&T and 
innovation in adverse budgetary 
scenarios.

These items will be expanded upon 
in the sections to follow.

Promotion of the 
Participation of SMEs, 
Universities and 
Research Centres in 
Defence R&T 
SMEs, universities and research 
centres are the most innovative 
players in the industrial supply chain. 
Their input into defence equipment 
and systems has tended to be 
somewhat limited in the past, and 
not always sufficiently visible.

Academia is a leading player in 
generating scientific and technological 
knowledge, pushing new ideas from 
their inception to the first stages of 

2  Challenges 
of National 
Defence R&T
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their development. The participation 
of universities in R&T allows for the 
early detection of those new scientific 
and technological developments 
which could be relevant to defence. 
Moreover, their participation creates 
new ties between the universities 
and defence sector companies, 
facilitating the transfer of knowledge 
to the production system, generating 
societal benefits.

SMEs play an essential role in 
technological innovation through 
the early exploitation of new 
technologies and the distribution of 
products and services in new markets 
still in a developmental stage. 
Because of SME´s characteristics, 
lighter structure as opposed to large 
organizations, affords them greater 
flexibility at the time of undertaking 
projects and in the taking of decisions, 
aspects which contribute to make 
easier the processes of innovation. 
For SMEs, innovation is a key factor 
that differentiates them in a market 
of firmly established companies; 
one that allows them to contribute 
efficiently to a knowledge society.

To ensure that no opportunity for 
innovation is lost, it is crucial to 
provide incentives for these players 
to participate in future defence R&T 
projects, and this is one of the ETID’s 
main goals.

With certain exceptions, the lack 
of awareness of the Ministry of 
Defence’s interests and needs 
in terms of R&T is a barrier for 
increased participation by these 
groups. Overcoming this barrier will 
allow SMEs and university research 
departments to not only detect 
new applications for focusing their 
research and technology, but also 
to discover new technology fields in 
which to perform their research.

On the other hand, as important 
as knowing what the technological 
objectives of interest of our FAS are 
is how to participate in the Ministry 
of Defence R&T projects.  With 
this in mind, in order to ensure 
communication of initiatives, calls 
and mechanisms, the work of 
spreading this knowledge is carried 
out by the Under-Directorate for 

Industry’s 
own

Maintaining 
capacity for R&T 
and Innovation in 

own 
investment in 
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Technology and Innovation (SDG 
TECIN) to all those players within 
the sector (in particular those highly 
innovative players who don’t have 
much contact within the field of 
defence), in order to know what 
types of programmes and initiatives 
exist to support the development of 
defence R&T activities. 

Improve the 
Coordination of All 
Defence R&T  Activities
Defence R&T is immersed in a 
complex setting with various 
inputs from the Defence Planning 
Process, the National R&D Plan and 
International Organisations such 
as EDA and RTO; myriad factors to 
consider such as sovereignty and 
technological cooperation; and a 
multitude of particular strategic plans 

from each one of the R&T performers 
including Defence institutes and 
centres, Public Research Agencies 
(OPIs), universities and industry. 
The need has arisen to collect all 
of these inputs, analyse them and 
define performance strategies that 
unify and rationalize efforts towards 
a more efficient management.

Those most revolutionary 
or disruptive 

technologies having a 
major impact on future 
military capabilities will 
originate mostly from 
technological and R&T 
advances made in the 

civil sector

IR image of a battle tank. Project MUNIN. Ministry of Defence. ITM.
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On the other hand, from within 
the Ministry of Defence, the R&T 
activities related to systems and 
equipment are of a varied and 
diverse nature and they are carried 
out or administered through different 
bodies. In order to move towards 
optimal management of all available 
resources, it is necessary to create 
alliances between all social sectors 
and groups within the field. The 
existence of three Armed Services, a 
Defence Staff (EMAD) and the Military 
Disaster Relief Unit (UME) with similar 
but not identical problems, demands 
specific coordination efforts in such 
a way that the existence of overlaps 
and redundancies in R&T efforts 
and objectives are minimized and 
rationalized in the future.

It is not so much about establishing 
common ways to do things, but 
of defining the limits of the R&T 
activities to develop, placing special 
attention on the coordination of 
the activities of the Defence R&T 
Institutes. 

At a Ministry of Defence organisational 
level, it is responsibility of the 
Secretariat of State for Defence to 
promote and coordinate scientific 
and technological research in areas 
affecting National Defence. Through 
the ETID, the Secretariat of State 
for Defence establishes a common 
reference for R&T issues enabling 
coordination between the Ministry 
and the suitable national and 
international organizations.

Improve Coordination 
and Maximise Synergies 
with Civil R&T
The increasing transfer of civil 
technology to defence systems show 
that technologies can no longer be 

classified—with certain exceptions—
as military or civil, but rather, must 
be considered as a whole, referring 
instead to their different applications. 
These are more frequently known as 
dual applications.

The technologies required to 
counteract the most critical threats 
to our internal security (terrorism, 
weapons of mass destruction and 
organised crime) are closely linked 
to technologies applied in defence. 
In the European field, both can 
be considered to have a common 
technological base.

The use of COTS components in 
military systems and the demand from 
the civil domain for similar systems 
and equipment generates synergies 
which must be taken advantage of in 
order to maximise the benefits of the 
resources invested in R&T.

The coordination of defence R&T 
projects with those carried out in 
the civil domain will facilitate the 
optimum use of available resources, 
promoting technological progress 
through the efficient pooling of 
efforts. Progress in coordination 
and collaboration between civil 
and defence work is considered a 
major pillar of the strategy and will 
contribute the way towards achieving 
the National Strategy for Science and 
Technology (ENCYT) objectives.

Promote Open 
Innovation
One of the problems identified within 
Spain’s innovation system is the 
scarcity of collaborative behaviour 
amongst organisations, and between 
these and the research centres1. 
This problem is compounded in 

1  COTEC Report 2009.
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the defence sector, which has 
traditionally been characterised by 
a limited level of openness towards 
the industrial and research network 
at large, frequently due to security 
and confidentiality factors.

Open innovation facilitates 
the maximisation of 

organisations’ internal R&T 
resources

This limited participation by different 
players in defence R&T projects and 
initiatives has driven the sector to 
resemble a closed model in terms 
of innovation cooperation.  Defence 
sector industries tend to innovate 
using their own resources with little 
exploitation of external talent and 
knowledge inputs which could be 
used successfully for developing their 
products. The main advantage of 
closed innovation is the control over 
these innovations, delaying imitations, 

prolonging profitability and enabling a 
business model based principally on 
the exclusivity of intellectual property. 
This type of model has, nevertheless, 
some disadvantages, one of them 
being the difficulty of insertion of 
highly innovative technologies from 
other suppliers.

Right now, the reduction of product 
life cycle has reduced the profitability 
span of a new product. On the other 
hand, the constant increase of 
product complexity obliges firms to 
access a wide range of knowledge 
in diverse areas which at the 
same time requires high levels of 
expertise. The increasing weight of 
both of these factors makes it ever 
more necessary for the defence 
sector to adopt open innovation 
models. Open innovation consists in 
outsourcing innovation projects to 
external agents such as universities, 
research centres and other firms. 
Open innovation facilitates the 

SPAINSAT Satellite. Ministry of Defence. INTA
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maximisation of internal resources 
of an organisation, avoiding the 
need to allocate these resources to 
developing all technologies required 
for innovation. These resources 
can thus be fully dedicated to 
aspects which can create value and 
provide the firm with a competitive 
advantage over others. Additionally, 
it allows for acceleration, within the 
firm itself, of new technology inputs 
from highly innovative sources such 
as universities and SMEs.

The Technology Watch and 
Foresight System (SOPT) 
plays an important role 
in coordinating the DTIB 

players and fostering open 
innovation

However open innovation also 
requires an efficient industrial 
property strategy which enables the 
promotion of innovation and the 
capturing of value generated. This 
strategy should take into account 
the different scenarios in which this 
open innovation can be produced 
(technology transfer, purchasing 
of licenses, establishment of joint 
ventures, etc.). It is also important 
to remember that considerable 
efforts must be made to coordinate 
the different players. One of the 
main developmental lines of the 
State Innovation Strategy (E2I) is 
the increase in investment activity 
through the development of 
technological innovation. Promoting 
open innovation is a very important 
factor for obtaining this goal.

In line with what is expressed in the 
E2I, the ETID will adopt measures 
to promote models wherein open 
innovation in the defence sector is the 

general rule and not the exception. 
The Ministry of Defence already 
assumes an active role in proposing 
these actions, which opens the doors 
for sector-to-sector exchange. The 
Ministry will stimulate this type of 
activity, nurturing the free flow of 
information between all players.

The Defence Technology Watch 
and Foresight System (SOPT) plays 
an important role in coordinating 
the Defence Technological and 
Industrial Base (DTIB) to stimulate 
open innovation. The knowledge 
network, composed of technology 
observatories, efficiently integrates 
the contributions made by the 
different defence R&T players 
(universities, research centres, SMEs, 
corporations), and is a nexus with 
those players within the organisation 
(Defence Staff – EMAD, Armed 
Services and Defence R&T Institutes). 
The SOPT technological observatories 
see the whole picture, making them 
valuable innovation intermediaries, 
connecting companies to strengthen 
and promote open innovation.

Promote International 
Cooperation
International co-operation in 
research and technology has far-
reaching advantages for the research 
community. Joint R&T collaborations 
render research efforts more efficient, 
both pooling them and preventing 
overlap between different countries.

In a defence R&T context, international 
collaboration is also imperative. 
Despite the existence of certain 
areas where this co-operation may 
be limited or restricted—particularly 
in the case of those technologies 
related to sovereignty and national 
security—there is a wide spectrum of 
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technologies related to defence, which 
can benefit from this international 
collaboration.

In the European context, 
collaboration is essential in order to 
attain access to certain technologies 
of strategic relevance to Europe. This 
need for cooperation becomes more 
evident when taking into account 
that US defence R&T spending nearly 
triples the joint spending of the 26 
EDA countries (2008 figures)2.

International cooperation 
is indispensable to 

obtain access to certain 
technologies of strategic 

importance to Europe

For these reasons, the Ministry 
of Defence currently channels a 

2  European – United States Defence 
Expenditure in 2008. EDA.

substantial part of its R&T activities 
through international cooperation. 
This collaboration not only takes place 
within the framework of European and 
transatlantic organisations (EDA, LoI, 
RTO), it also takes place through specific 
bilateral or multilateral agreements 
between different countries.

In this scenario, it is important to 
recognise the growing importance 
the EDA has as a catalyst for European 
defence R&T coordination. Having 
inherited the European research 
networks born within the framework 
of the former Western European 
Armament Group (WEAG), the EDA 
strives to promote this collaboration 
amongst European countries with 
the aim of delivering future military 
capability to the European Armed 
Forces.

Given the benefits of international 
R&T cooperation, the Ministry of 
Defence, through the SDG TECIN, 

Percentage of R&D expenditure in 2008 (Eurostat)
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promotes these joint projects. In this 
regard, the R&T proposals relevant to 
the Ministry are, on the whole, open 
to international cooperation.

The ETID is a useful tool for conveying 
Spanish’s national defence R&T 
interests to all international forums 
such as EDA and RTO. It provides 
other countries with an outline of our 
technological cooperation priorities 
and provides our own national 
representatives to these forums 
with criteria and guidelines on our 
priorities and national interests.

Stimulate Industry’s 
own R&T Investment
The public-to-private R&T finance 
ratio shows a deficit for Spain in 
private sector investment. This 
distances us from the EU Lisbon 
Strategy goal of an R&D finance ratio 
which is set at one third from the 
public sector and two thirds from the 
private sector for 2010.

One of the main goals of Plan 
INGENIO 2010 is to increase private 
sector investment in R&D from 
47% in 2005 to 55% in 2010. If we 
take into account the data from the 
latest COTEC Report (2009), private 
financing in R&T was not only far 
below the target, but was also on 
the downslide compared to previous 
years, falling in 2007 to 46 %3.

These figures corroborate the 
concerns expressed by various 
groups of experts: that the scarcity 
of financial and human resources 
earmarked for innovation on the part 
of companies is a major problem for 
the Spanish innovation system4.

The unfavourable conditions of the 
current economic situation raise 

3  Innovation indicators from the COTEC 2009 
report only reach 2007. Data from National 
Statistics Institute (INE).
4  Tecnología e innovación en España – 
Cotec, Report 2009.
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fears of a backward trend in Spain’s 
innovation system. In this context, 
the defence technology sector—as 
a generator of advanced technology 
and therefore economic growth, 
productivity and prosperity—could be 
a relevant catalyst for technological 
innovation, averting, as far as possible, 
the negative trend foreseen.

In this sense, the desired scenario 
is that national defence technology 
industries participate on a wider 
scale to co-finance, together with 
the public sector, R&T projects. This 
would help bring us closer to the 
Lisbon Strategy and E2I goals and 
would have positive outcomes on 
the competitiveness of these firms, 
boosting Spanish exports of high tech 
products.

The ETID can play an important role in 
reaching these objectives—in line with 
the content of the E2I—supporting 
research as a tool to improve 
competitiveness, which in turn boosts 
investment. By openly sharing our 

top priorities for our Armed Forces, 
the ETID allows defence sector firms 
to direct R&T projects towards these 
technologies, optimising investment. 
Following this principle, the 
programme titled COINCIDENTE5 is 
an instrument favouring the transfer 
of technologies developed in the 
civil domain to defence applications. 
In this manner, advances made in 
the civil domain are open to the 
defence market. This improves the 
competitiveness of products and 
services by acting as a mechanism for 
multiplying investment already made.

To Speed up the 
Transfer of Results 
Obtained in R&T to 
Defence Systems and 
Equipments
As a consequence of the 
communications and ICT revolution, 

5  See section “Defense R&T Mechanisms” 
in Chapter 1.
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scientific and technological knowledge 
has spread to practically every corner 
of the earth, escaping traditional 
government controls over such 
knowledge. This unprecedented 
knowledge-spreading brings enormous 
benefit for scientific progress, but also 
poses an important downside from 
a defence point of view. It allows our 
adversaries to access the knowledge 
needed to use newly-developed 
technologies against us. Moreover, 
the scenarios in which our Armed 
Forces perform are so diverse, so 
quickly evolving, that they demand 
new solutions which can be developed 
and applied in the operational theatre 
shortly after the demand is detected. In 
the current context of globalisation this 
implies that it is increasingly difficult to 
maintain the technological upper hand 
over the enemy.

Because of this it is crucial to have 
established different channels 
leading to the swift introduction 
of the latest innovations and 
technological advances into defence 
systems and materiel to ensure a 
technological lead over the enemy. 
It is therefore necessary to make the 
process of development and transfer 
into systems more flexible, taking 
technology plausibly from the idea, 
laboratory stage (R&T) to higher 
readiness levels. 

National defence 
technology industries must 
be more heavily involved in 
co-financing, together with 
the public sector in the R&T 

arena

The rapid insertion of new 
technologies and innovative solutions 
into defence systems requires 

appropriate frameworks to facilitate 
and ease this process:

•  On the technology side of systems, 
these should preferably continue 
to be open, modular designs, since 
they facilitate the incorporation 
and use of new results from R&T.

•  On the development side of 
systems, adopting advanced 
systems engineering methods 
is a key component not only for 
obtaining effective and efficient 
development in terms of costs of 
complex high-profile systems, but 
also for ensuring that these systems 
can be updated and improved 
during the rest of their life cycle.

•  On the organisational side, the 
Ministry of Defence will promote 
initiatives that allow R&T results to 
be transferred into development 
and acquisition programmes. 
These initiatives seek to prevent 
the “death” of promising results 
obtained in R&T phases, or them 
never being implemented at this 
critical phase6.

Maintain Capacity for 
R&T and Innovation 
in Adverse Budgetary 
Scenarios
In a great number of countries 
in Europe and elsewhere, there 
is a growing tendency to reduce 
budgets earmarked for defence. In 
the case of Spain, the budgetary 
scenario forecast for the forthcoming 
years will probably translate into a 
reduction of the Ministry of Defence 
R&T investment.

6  In the business development domain, the 
R&T-to-market transfer is frequently called 
the “valley of death”, since many innovations 
“die” in this process. 
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This decrease in investment should 
not be a hindrance to meeting the 
military capability needs of our 
Armed Forces. It should, however, 
spark more efficient management 
of the resources available. In this 
regard, elements such as technology 
prioritisation and the consideration 
of system and materiel costs 
throughout the complete life cycle 
are essential.

Bearing in mind the national 
investment figures for R&D&i in civil 
and military domains, a trend can 
be seen in the General State Budget 
during recent years of a stabilisation 
in absolute terms of investment in 
military R&D&i and a sharp growth in 
investment related to civil R&D&i.

This is also a common trend in 
countries within our frame of 

reference and is expected to continue 
in the forthcoming years. To maintain 
defence R&D capacity for innovation 
with the allocated Ministry of 
Defence budgets, it is imperative to 
work in these three areas:

•  Increase international co-operation 
projects with other ally states 
and nations which are specifically 
related to military capabilities.

•  Expand civil-military R&T synergies 
by creating joint collaborative 
frameworks designed to facilitate 
symbiotic relationships spanning 
both domains, both on national 
and international levels.

•  Adapt existing mechanisms for 
cooperation and execution of 
R&T projects to mixed finance 
models.
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Scope and Objectives of 
the ETID
The ETID covers defence R&T and 
technological innovation activities, 
addressing technologies with lower 
maturity levels (TRLs no higher than 
5 or 6). Development projects and 
acquisition do not fall within the 
scope of the ETID.

The ETID is drawn directly from the 
results of the Defence Planning 
Process, developing in more detail 
the technological lines and R&D 
policy guidelines stated in some of the 
Defence Planning documents. The 
ETID provides the base for defining 
technology roadmaps that will help 
make available those technologies 
necessary for developing systems 
that the Armed Forces will require in 
the future.

The most relevant objectives pursued 
by the Strategy are:

•  Establishing a public reference 
guide for defence-oriented R&T 

and technological innovation 
activities, setting out technological 
goals to be used as a basis for the 
prioritization of R&T activities.

•  Coordinating national defence R&T 
players to achieve greater efficiency.

•  Cooperating with those players 
involved in defining and conducting 
technological activities, both users 
and suppliers.

The common thread running through 
these objectives is the drive for 
delivering a more efficient management 
of resources. This not only involves 
reaching certain technological levels, 
it also means maximising investment 
returns from different perspectives 
regarding technology, industry, 
economy and social progress.

Time-wise, the ETID focuses on the 
long term of 10-years to establish its 
technological objectives, ensuring 
that the Spanish Armed Forces will 
have the technology required to 
complete their missions. Once these 

3  Defence 
Technology 
and Innovation 
Strategy (ETID)
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objectives, named Technological 
Goals (TG), are fixed, the ETID 
establishes a number of short to 
medium-term actions to attain them. 
The timeframe for these actions 
reaches to 2016, and covers the 
next two four-year Defence Planning 
periods: 2009-2012 and 2013-2016. 
In this way, a schedule is established 
which is broad enough to tackle the 
challenges set out for technology 
and innovation. The R&T results 
obtained within this period can thus 
be successfully applied to Defence 
priority systems development in the 
established timeframe.

The ETID is not intended to 
establish strategic plans for the 
Defence Institutes involved in R&T 
programmes. Neither should it be 

interpreted as a tool for determining 
which weapons systems development 
programmes the Ministry of Defence 
will start. These programmes fall 
outside the scope of application of 
the ETID and are usually determined 
through other channels.

The ETID ascertains defence R&T and 
innovation technology challenges. 
To tackle them, it coordinates a 
set of actions in four domains: 
1) technology; 2) co-operation; 
3) knowledge; and 4) continuous 
improvement. The methodology used 
to create the ETID reflects the aim of 
coordinating all players involved in 
defence R&T. The process was based 
on the conviction that the ETID must 
consider the different points of view 
of all R&T players and be beneficial 

The ETID as a complement to Defence Planning
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for all of them. This methodology is 
detailed in Annex V.

The ETID in the National 
Strategy for Science and 
Technology (ENCYT)
The ENCYT is based on inspiring 
principles such as efficiency, co-
operation and quality, and is oriented 
toward the promotion, development 
and support of scientific research and 
technological innovation. With the 
ETID, the Ministry of Defence aligns 
itself with these principles, creating 
an instrument for coordination and 
a referential framework for its R&D  
Institutes to use for elaborating 
strategy schemes. This facilitates the 
integration of defence R&T into the 
broader National R&D&i Plan.

The ENCYT is a framework of broad 
principles and objectives which lay 
the foundation for future national and 
regional R&D&i plans. The ETID was 
designed following the three basic 
principles of the ENCYT and seeks to 
attain its six major objectives:

•  To place Spain at the forefront 
of knowledge by supporting and 
promoting technological innovation, 
stimulating national and international 
co-operation networks.

•  To promote a highly competitive 
business sector by fostering 
technological capability-building 
for the defence industry.

•  To integrate regional technological 
innovation to reach the common 
objective of modernising the 
Spanish Armed Forces.

•  To improve the international 
dimension of the ENCYT by 
strengthening cooperation with 
countries in our frame of reference 
and facilitating the participation of 
Spanish experts in working groups 
and international advisory panels.

•  To promote a favourable R&D&i 
investment environment 
through the rationalisation and 
improvement of instruments and 
mechanisms for organising and co-
ordinating Defence R&D Policy and 
improving short and medium-term 
actions.

Implementation of the 
ETID
The ETID is aligned with other 
national R&T strategies, but presents 
some singularities. It is the R&T 
strategy of the Ministry of Defence, 
and is unique because it is drawn 

ETID Timeframe
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directly from the Military Capabilities 
Objective (OCM). This uniqueness 
will bring particular features during 
the implementation of the ETID.

As a response to the challenges 
described in the previous chapter, the 
ETID establishes a set of actions that 
can be grouped into four dimensions 
covering different domains:

Technology Dimension: Defines 
technology working areas of 
relevance to defence as a result of 
a technological analysis, through 
the creation of Functional Areas 
(FA), Technological Goals (TG) and 
subsequent roadmaps.

Co-operation Dimension: Establishes 
cooperative agreements and 
mechanisms to help obtain the 
necessary support for carrying out 
defence R&T initiatives.

Information Dimension: Initiatives 
leading to information delivery, 
promotion of mutual understanding 

and co-operation between the 
different R&T players.

Continuous Improvement Dimension: 
Assessment and monitoring of the 
returns on R&T activities and of the 
compliance with the objectives set 
out in the ETID.

Technology Dimension
Technological Goals

The ETID develops the technology 
lines and R&D policy guidelines 
established in the PDAM, which aim 
to define and prioritise R&T and 
technological innovation activities 
in order to meet the military needs 
defined by our Armed Forces.

The technological response to future 
military needs is divided into six 
Functional Areas which correspond 
to the Military Capability Areas 
defined in the OCM. The six Areas 
are: Armament, ISTAR, Platforms, 
Personal Protection, Protection of 

The implementation blocks of the ETID
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Synthesis of Energetic Materials. SIME 
Project. Ministry of Defence. ITM.

Platforms and Critical Assets and 
Information and Communications 
Technologies. Each area covers a 
portion of the functions devolved 
from the operational priorities and, 
together they comprise the entire 
scope of technologies of relevance 
to Defence included in the PLP-AM. 
The definition of these Functional 
Areas has taken into account how 
R&T activities are classified in 
international organizations in order 
to obtain a similar structure. 

Each Functional Area has been 
divided into Functional Sub-Areas 
(FSA). In addition, a number of 
Technological Goals have been 
established for each Functional Sub-
Area. These represent the objectives 
to reach in the technological domain 
for attaining a military capability.

The list of goals in Annex I of this 
document is the result of an extensive 

study factoring in various elements 
such as technological relevance, 
the results from the technology 
foresight exercise carried out by the 
Technology Watch and Foresight 
System (SOPT), national industry’s 
technological capabilities, criteria 
of Sovereignty and technological 
duality, and the priority work areas 
of international organisations such 
as EDA and RTO, amongst others. 
The study was conducted by groups 
of experts following a common 
methodology designed to facilitate 
the subsequent data processing.

The Technological Goal 
represents the fundamental 

unit from which the 
Strategy has been 

constructed

Additionally, the final version of the 
Technological Goals presented here 
has been properly reviewed by all 
those stakeholders engaged in defining 
and developing it, organisations such 
as the Ministry of Defence, industry 
and universities, etc.

The Technological Goal represents 
the fundamental unit from which 
the strategy has been constructed. 
It influences greatly the mapping out 
process of R&T activities required 
within each Functional Sub-Area.

Road mapping and 
Prioritisation of R&T 

Activities

As one of the activities outlined 
by the ETID, the SDG TECIN will 
coordinate a detailed description 
of the Technological Goals (TGs) to 
serve as a reference for the Ministry 
of Defence to manage R&T initiatives. 
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This way, the TGs are assigned specific 
roadmaps leading to the fulfilment 
of the objectives included in the 
TG. These roadmaps include the 
key enabling technologies needed 
and actions considered appropriate. 
They are classified according to 
technological readiness and target 
level pursued. Criteria such as effort-
to-delivery ratios, technological 
capability at national level, budgets, 
timeframes, etc., are also considered.

In defining roadmaps, the viability 
of the complete development of the 
systems identified in the TGs must 
be considered. For this reason, and 
to facilitate the management of the 
activities, the roadmaps pass through 
a process of task prioritisation, to 
optimise the available resources 
whilst at the same time, attain the 
goals set for each ambition level 
established. Prioritising will always 
seek to launch relevant and high 

Functional Areas and Sub-Areas
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quality technological developments 
which engage industrial participation 
from an early stage.

Detailed technology 
roadmaps are an ETID 

product which will aid in 
obtaining the capabilities 
deemed of utmost priority 

to our Armed Forces

The various ambition levels associated 
to prioritisation, and the national 
and international technological 
capa- bilities, range from knowledge 
acquisition in certain technological 
areas of relevance to the Spanish 
Armed Forces—allowing them to 
reach intelligent client-status—to 
working in specialised niches within 
concrete areas, with the aim of pooling 
efforts and reaching excellence.

Co-operation Dimension
The Ministry of Defence has a long 
history of establishing collaborative 
frameworks with other Ministries 
responsible for R&T, acquiring 
extensive experience. Thus, specific 
agreements have been made with 
the Ministry of Industry, Tourism 
and Trade for conducting weapons 
systems development programmes. 
Within these programmes, advanced 
technologies and innovations are 
developed, strategically improving 
the competitiveness of the defence 
industry. All of this is done with a 
view to increasing the number of 
alliances with other bodies dedicated 
to national technology development 
in order to maximise and strengthen 
all existing synergies.

Aiming at improving R&T coordination 
and collaboration between civil 
and defence domains, the Ministry 

The organisation of Technological Goals, Functional Areas and Sub-Areas

Functional Area Functional sub-
Area

Technological Goals R&D Activities

… To increase the structural resistance
of platforms against ballistic and 

…

Materials…

explosive impacts through the
development of new  materials (more    
effective passive protection).

PLATFORMS Energy …

…

…
…

To increase technological 
capabilities to develop secure 
military radio communications 
systems, based on software radio 

Communications…
and cognitive radio.

ICT ICT Security …

Simulation …
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of Defence have established a 
collaborative protocol with the Ministry 
of Science and Innovation (MICIIN).

This Protocol aims to establish 
collaborative bases between both 
ministerial departments for developing 
the State Innovation Strategy (E2I). 
This translates into a mutual process 
whereby MICINN lends its support to the 
technological and innovation challenges 
highlighted by the Ministry of Defence, 
whereby support is offered in the 
development of each of the five pillars of 
the MICINN’s E2I Strategy, incorporating 
them into its departments’ regular 
policy procedures.

The Ministry of Defence and the Centre 
for the Development of Industrial 
Technology (CDTI) have signed an 
important specific agreement which 
falls under this protocol. In this 
agreement, the Ministry of Defence—

via the DGAM—and the CDTI 
agree to collaborate in promoting, 
supporting and delivering technology 
in the Spanish aerospace, defence and 
security domains, to organise and when 
needed, lend complementary support 
to civil-defence dual technology 
research projects.

This agreement enables the co-
operation in those dual technology 
research initiatives of mutual 
interest, facilitating the development 
of technologies of relevance to the 
Armed Forces and contributing to the 
diversification and improvement of 
the national industrial technological 
capabilities. 

In addition to the agreements 
mentioned above, the Ministry of 
Defence continues to work toward 
establishing new collaborative 
agreements with various civilian 

LANZA NAVAL Radar. Ministry of Defence
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organisations, promoting R&T which 
jointly promotes the development of 
mutually relevant technologies.

A web site will be put 
in place to serve as a 
communications and 

knowledge sharing forum 
for all defence R&T 

stakeholders

Information Dimension
Website for fostering 

engagement, co-operation 
and knowledge-sharing 

amongst DTIB stakeholders

One of the initiatives proposed to help 
promote engagement and knowledge 
sharing amongst DTIB stakeholders is 

the creation of a web portal to serve 
as a communication and knowledge-
sharing forum for all those players 
involved in defence R&T, including 
universities, technology centres, 
SMEs and corporations. The main 
objective is to facilitate and accelerate 
the launching of initiatives as well as 
promote the generation of fresh ideas. 
All of these factors have a direct impact 
on the competitiveness of the national 
defence industry supply chain. 

University research departments 
can use this website to share their 
interests, capabilities and areas 
of technological expertise with 
other stakeholders. This will aid 
in establishing university-business 
consortiums to conduct R&T activities 
of common interest.

SMEs can also use this site to show 
their innovative capabilites to large 

Dust and sand testing on new combat equipment. Combatiente del Futuro Project. Ministry of 
Defence. ITM.
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defence-sector companies. Improved 
knowledge-sharing amongst 
different DTIB players paves the way 
for co-operation and creation of 
consortiums to participate in national 
and international defence R&T 
programmes. The Under-Directorate 
for Technology and Innovation (SDG 
TECIN) will also promote the creation 
of these consortiums by hosting 
seminars and workshops to draw up 
R&T proposals on technology topics 
relevant to Defence. 

This website will update information 
on different Defence initiatives and 
programmes available for engaging 
in R&T activities, as well as the 
requisites for participating in them 
such as calls for proposal, delivery 
dates and papers required. The site 
will be an announcements board for 
both national and international R&T 
initiatives of relevance to the Ministry 
of Defence. It will also publish news 
and events related to the defence 
sector, including the sectoral 
meetings which will be described 
further on in this document.

Dissemination of 
information on defence-

related R&T activities

One of the main tools the SDG TECIN 
uses to publicise information is the 
Defence Technology Watch Bulletin, 
published quarterly by the SOPT. The 
distribution of this bulletin amongst 
all national R&T performers will be 
upgraded with special focus on those 
with less knowledge regarding defence 
R&T such as university research 
departments and teams, and SMEs.

In the course of its routine tasks, the 
SDG TECIN organises informative 
seminars and lectures in different 
centres, such as universities and 

foundations, on those R&T activities 
and programmes it promotes and 
manages. This initiative has been 
well received, generating a great deal 
of interest. To further improve on 
these results, the seminars will be 
held regularly and be expanded to 
include working sessions and lectures 
on technologies or specific sectors 
of relevance to Defence. These 
activities will be held in conjunction 
with sectoral meetings convening all 
stakeholders involved or interested 
in a particular common theme 
relevant to current issues in Defence. 
Amongst the aims is the promotion 
of relationships between all 
stakeholders involved in a particular 
subject, in order to effectively target 
R&T activities, obtaining improved 
and more useful results more swiftly 
for our Armed Forces.

Continuous 
Improvement Dimension

The Measurement of 
Defence R&T Return

Studies of R&D investment have 
shown that significant returns are 
made, even if improved military 
capabilities are not achieved until 10-
25 years later.

For this reason, from a perspective of 
managing the outcome of targeted 
R&T in the area of defence, it is crucial 
to have a very early conception of the 
complete development cycle of the 
capabilities to be acquired. It is vitally 
important to determine the major 
players who will engage during the 
life cycle of a capability, such as users, 
scientists, technology experts and 
industry, as well as the technologies 
involved in order to optimise the 
returns on the investments made. 
In this regard, the implementation 
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of the ETID is guided by detailed 
technological roadmaps for obtaining 
those capabilities which have been 
considered priority to the Armed 
Forces. These roadmaps include a 
description of the steps to follow 
from a strictly technical standpoint, 
and they will propose timelines and 
potential performers. This will aid 
in optimising the returns made on 
defence R&T investment.

From the Strategy implementation 
standpoint, the ETID will define the 
measures to quantify the Ministry of 
Defence returns on R&T investments 
based on various metrics. These 
metrics are tools whose reliability—
and therefore usefulness— depend 
largely on how assessment criteria 
are defined and on the evaluation 
and/or scores assigned to them. The 
indicators will show R&T contribution 
in different domains related to 
technological and social progress, 
highlighting the following:

•  Technology improvement: How 
R&T has contributed to improving 
technical or functional characteristic 
of a certain military capability.

•  Economic efficiency: The 
R&T contribution to reducing 
manufacturing costs or product-to-
system transfer costs.

•  Greater competitiveness: Related 
to the two points mentioned above 
and is manifested in the increase in 
high tech defence product exports.

•  Economic development of the 
technological and industrial 
base: This addresses how R&T 
activities have generated offshots 
that have served to promote the 
development of other related 
industrial and business sectors.

•  Environment: The contribution 
of R&T activities to reducing the 
negative impact on the environment 
coming from the manufacture 
and use of defence systems, thus 
promoting sustainable development. 

•  Human resources: Impact of R&T 
activity on improving workers’ 
skills and boosting the number of 
researchers in the technological 
and industrial base.

The information for these indicators 
will come mainly through forms 
and surveys distributed to national 
stakeholders that have taken part 
in different defence R&T activities. 
Evolution across a period of time will 
allow for an assessment of the impact 
of the activities conducted and for 
adoption of corrective measures 
when needed, and will serve as proof 
of the benefits defence R&T brings to 
society at large.

All indicators will contain a set of 
attributes used to quantify the impact 
of R&T on the improvement and 
modernisation of the Armed Forces. 
They will also be used to quantify the 
contribution made to the national 
technological and industrial base. 
It is also worthy of mentioning that 
organisations such as NATO RTO and 
the R&T Directorate at the EDA are 
already working on defining these 
types of measures that will no doubt 
be an important guide and serve to 
standardise criteria as well.

 Monitoring the Strategy

The ETID is a living document. The 
evolution of needs and trends, 
of technological advances and of 
compliance with the benchmarks 
established makes it necessary to 
adapt the content regularly.
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The close link between the ETID 
and the Defence Planning Process 
facilitates the synchronisation of 
the review process, which will take 
place every two years in conjunction 
with the new planning cycle, once 
the PDAM has been drawn up or 
reviewed. The OCM and the SDG 
TECIN Foresight Exercise, conducted 
by the SOPT, are some of the most 
important reference sources from 
which the ETID can draw from.

The DGAM, as the coordinating body 
of Defence R&D, will manage the 
successive reviews and updates of 
the Strategy as part of its technology 
management responsibilities. It will 
engage Ministry of Defence experts 
in each of the areas; users as well 
as technology suppliers will also 
participate. The ETID updates will 
be a valuable tool for the DGAM in 
its responsibilities of Defence R&T 
coordination, establishing an overall 
framework for the different strategic 

plans of the institutes engaged in 
R&T within the Ministry of Defence. 
Similarly, the strategy itself will be 
monitored and measured regarding 
its delivery of objectives and its 
degree of implementation.

Conclusions
The ETID falls within the Plan for 
SEDEF Resources Management 
Improvement (MGER) which the 
Secretariat of State for Defence 
is putting into practice. This is an 
instrument the Ministry of Defence 
has provided in order to nurture 
and coordinate scientific and 
technical research in areas that affect 
national defence. Formally, it does 
not lie within the realm of Defence 
Planning, but is drawn directly from 
it. The ultimate aim of the Strategy is 
to move efficiently towards acquiring 
military capabilities, providing the 
Armed Forces with the most modern 
military equipment and systems, 
building knowledge and supporting 

Simulation of a crater made by an explosive device (IED). Project C-IED. Ministry of Defence. ITM
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the national Defence Technological 
and Industrial Base (DTIB).

The Strategy described in this 
document will provide a great 
number of benefits to the different 
stakeholders, both generally R&T-
related and specifically defence-
related. Most important amongst 
these benefits are the following:

•  Directing R&T to military needs: 
The methodology followed in 
drawing up the ETID ensures that 
the activities and roadmaps drawn 
from the Technological Goals are 
perfectly focused on meeting the 
technological needs of the Armed 
Forces, enabling the optimisation of 
resources and obtaining maximum 
benefit from the investments made.

•  Transmitting Defence R&T needs to 
all stakeholders: Thus eliminating 
the barriers to participation in 
defence R&T activities, pooling 
a greater knowledge base with 
the aim of obtaining military 
capabilities.

•  Promoting industrial 
competitiveness: The information 
provided by the ETID—as well as 
the initiatives it proposes—fosters 
and promotes the rationalisation of 
investment and the efficient use of 
resources and cooperative projects 
which facilitate development and 
technological innovation. All of 
these factors aim at improving the 
competitiveness of the national 
industry.

•  Supporting activities of the 
Ministry of Defence CD&E: The 
ETID will be a highly useful tool 
for guiding its R&D Institutes to 
technological areas for CD&E to 
focus on. Within the Ministry 

of Defence, the main institution 
responsible for experimenting with 
ideas for obtaining and validating 
technological solutions for the 
Armed Forces is the “La Marañosa” 
Institute of Technology (ITM).

•  Conveying Defence R&T benefits 
to society at large: The ETID makes 
a clear connection between what 
is considered a strictly military 
arena (the capabilities) and the 
technological innovation arena 
(the goals). This enables the 
identification of R&T dual interest 
knowledge areas: civil and military. 
In this way, through the ETID, 
society will be able to perceive 
how Defence R&T will contribute 
to creating a model for sustainable 
growth based on knowledge and 
innovation, generating skilled, 
qualified workers and providing 
improved living conditions and 
welfare for the whole of society. 

Beyond the benefits expressed 
here, and in accordance with the 
ENCYT national principles and 
objectives, the ETID is a clear push 
toward the objectives of the 2008-
2011 National R&D&i Plan. It is 
also aligned with the E2I Strategy, 
encouraging research and innovation 
as investment attraction; invigorating 
economic activity toward a society 
of knowledge; and generating a 
competitive national industrial 
and technological network with an 
international profile. It must also 
be stated that progress towards a 
society of knowledge is undoubtedly 
progress towards a more modern 
and just society. With this outlook, 
technological innovation in defence 
as a driving force for an organisational 
culture focused on the generation of 
knowledge moves us towards a more 
advanced and sustainable society.
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SPANISH INSTITUTIONS AND CONCEPTS

(Spanish Name)

CAB Institute of Astrobiology (Centro de Astrobiología)

CDTI  Centre for the Development of Industrial Technology (Centro para el 
Desarrollo Tecnológico Industrial)

CEAR  Radioelectric Analysis and Trials Centre (Centro de Evaluación y 
Análisis Radioeléctricos)

CEDEX  Centre for Public Works Studies and Experimentation (Centro de 
estudios y experimentación de obras públicas)

CEHIPAR  El Pardo Model Basin (Canal de Experiencias Hidrodinámicas de El 
Pardo)

CEM Military Strategy Concept (Concepto de Estrategia Militar)

CET Torregorda Test Centre (Centro de Ensayos Torregorda)

CIDA  Naval Research and Development Centre (Centro de Investigación y 
Desarrollo de la Armada)

COINCIDENTE  Cooperation in Scientific Research and Development in Strategic 
Technologies (Cooperación en Investigación Científica y Desarrollo 
en Tecnologías Estratégicas) 

CSIC  Spanish National Research Council (Centro Superior de Investigaciones 
Científicas)

DDN National Defence Directive (Directiva de Defensa Nacional)

DGAM  General Directorate of Armament and Materiel (Dirección General 
de Armamento y Material)

DIGAM  General Director of Armament and Materiel (Director General de 
Armamento y Material)

DIGENPOL  General Directorate for Defence Policy (Dirección General de Política 
de Defensa)

DPD Defence Policy Directive (Directiva de Política de Defensa)

DPM Military Planning Directive (Directiva de Planeamiento Militar)

DPO  Operational Planning Directive (Directiva de Planeamiento Operativo)

E2I  State Innovation Strategy  (Estrategia Estatal de Innovación)

Abbreviations
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ENCYT  National Strategy for Science and Technology (Estrategia Nacional de 
Ciencia Y Tecnología)

EMAD Defence Staff (Estado Mayor de la Defensa)

ETID  Defence Technology and Innovation Strategy (Estrategia de 
Tecnología e Innovación para la Defensa)

FA Functional Area

FSA Functional  Sub-Area

FNM  “La Marañosa”  National Industrial Plant (Fábrica Nacional de La 
Marañosa)

INTA  National Institute for Aerospace Technology (Instituto Nacional de 
Técnica Aeroespacial)

ITM  “La Marañosa” Institute of Technology (Instituto Tecnológico La 
Marañosa)

JEMAD Chief of Defence Staff

LQCA  Armament Central Chemical Laboratory (Laboratorio Químico 
Central de Armamento)

MGER  Plan for SEDEF Resources Management Improvement (Plan de 
Mejora en la Gestión de los Recursos de la SEDEF)

MICINN  Ministry of Science and Innovation (Ministerio de Ciencia e 
Innovación)

OCM Military Capabilities Objective (Objetivo de Capacidades Militares)

OPI Public Research Agency (Organismo Público de Investigación)

OTRI  Office for the Transfer of Research Results (Oficina de Transferencia 
de los Resultados de Investigación)

PDAM  Master Plan for Armament and Materiel (Plan Director de Armamento 
y Material)

PEC  Carabanchel Test Centre (Polígono de Experiencias de Carabanchel)

POCAM  Military Capabilities Objective Proposal (Propuesta de Objetivo de 
Capacidades Militares)

PLP-AM  Long-term Armament and Materiel Plan (Plan a Largo Plazo de 
Armamento y Material)

PROCAM  Military Capabilities Objectives Project (Proyecto de Objetivo de 
Capacidades Militares)

SDG TECIN  Under-Directorate for Technology and Innovation (Subdirección 
General de Tecnología e Innovación)

SEGENPOL  Secretary General for Defence Policy (Secretario General de Política 
de Defensa)

SEDEF Secretariat of State for Defence (Secretaría de Estado de Defensa)
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SOPT  Technology Watch and Foresight System (Sistema de Observación y 
Prospectiva Tecnológica)

SUBSEDEF Under-Secretariat for Defence (Subsecretaría de Defensa)

TEDAE  Spanish Association of Defence, Aeronautics and Space Technologies 
(Asociación española de empresas Tecnológicas de Defensa, 
Aeronáutica y Espacio)

TG Technological Goal

TPYCEA  Artillery Precision Workshop and Electro-technical Centre (Taller de 
Precisión y Centro Electrotécnico de Artillería)

UME Military Disaster Relief Unit (Unidad Militar de Emergencias)

OTHER TERMS

AESA Active Electronically Scanned Array 

AFM Atomic Force Microscopy

AGARD Advisory Group for Aerospace Research and Development

APS Active Protection System

ATOL Automatic Take-Off and Landing

AVT Applied Vehicle Technology

C-IED Counter Improvised Explosive Devices

C2 Command & Control

CAD Computer-Aided Design

CAM Computer-Aided Manufacturing

CapTech Capability Technology (area)

CBRN Chemical, Biological, Radiological, Nuclear

CCIRM  Collection Coordination and Intelligence Requirements Management

CD&E Concept Development and Experimentation

CDP Capability Development Plan

CFD Computational Fluid Dynamics 

CFSP Common Foreign and Security Policy

CIS Communication and Information Systems

cMS Contributing Member States

CNAD Conference of National Armament Directors

COMINT Communications Intelligence

COTS Commercial Off-The-Shelf
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CSDP Common Security and Defence Policy

DEW Directed Energy Weapons

DIRCM Directed Infrared Counter-Measures

DoD Department of Defence

DRG Defence Research Group

DTIB Defence Technological and Industrial Base

ECM Electronic Counter-Measures

EDA European Defence Agency

EDEM European Defence Equipment Market

EDRTS European Defence Research & Technology Strategy

EDTIB European Defence Technological and Industrial Base

EFC European Framework Cooperation

EFP Explosively Formed Penetrator

EO Electro-Optical

ESA European Space Agency

ESDP European Security and Defence Policy

ESM Electronic Support Measures

ESM Environment, Systems and Modelling

ESRIF European Security Research and Innovation Forum

EU European Union

EUCLID European Cooperation for the Long-term In Defence

FA-EDIR  Framework Agreement for European Defence Industrial 
Restructuring

FCS Flight Control System

FP Force Protection

GARTEUR Group for Aeronautical Research and Technology in Europe

GDP Gross Domestic Product

GEM Guidance, Energy and Materials

GMES Global Monitoring for Environment and Security

GMTI Ground Moving Target Indicator

GPS Global Positioning System

GRD Group of Research Directors
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HALE High Altitude Long Endurance 

HF High Frequency

HFM Human Factors and Medicine

HMR Harmonisation of Military Requirements

HQ Headquarters

HSI Hyperspectral Imaging 

HW Hardware

IAP Information Acquisition and Processing

ICET Innovative Concepts and Emerging Technologies

ICSTs Information, Communication and Simulation Technologies

ICTs Information and Communication Technologies

IED Improvised Explosive Device

IIR Intermediate InfraRed

IMC Information Management Committee

INS Inertial Navigation System

IR Infrared

ISAR Inverse Synthetic Aperture Radar 

ISR Intelligence, Surveillance and Reconnaissance

IST Information Systems Technology

ISTAR Intelligence, Surveillance, Target Acquisition and Reconnaissance

ITTC International Towing Tank Conference

JIP Joint Investment Programme

LADAR Laser Detection and Ranging

LIDAR Light Detection and Ranging

LoI Letter of Intent

LT Long Term

MALE Medium Altitude Long Endurance 

MC Military Committee

MEMS Micro Electro-Mechanical Systems

MMIC  Monolithic Microwave Integrated Circuit

MMW Millimetre Wave

MoU Memorandum of Understanding
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MRF Multifunction Radio Frequency

MSI Multispectral Imaging

MT Medium Term

MTI Moving Target Indicator

MuM Manned-UnManned

NAF NATO Architecture Framework

NAI NASA Astrobiology Institute

NATO North Atlantic Treaty Organization

NBC Nuclear, Biological and Chemical

NEC Network Enabled Capability

NMSG NATO Modelling and Simulation Group

NSR NATO Staff Requirement

R&D Research and Development

R&D&i Research, Development and Innovation

R&T Research and Technology

RC-IED Remote Controlled Improvised Explosive Device

RCWS Remote Controlled Weapon System

RF Radio Frequency

RPG Rocket-Propelled Grenade 

RTA Research and Technology Agency 

RTB Research and Technology Board 

RTO Research and Technology Organisation

RUP Recognised Undersea Picture

SA Situation Awareness

SAR Synthetic Aperture Radar

SAS System Analysis and Studies

SATCOM Satellite Communications

SBA Simulation Based Acquisition

SCA Software Communications Architecture

SCI  Systems Concepts and Integration

SDR Software Defined Radio

SEM Scanning Electron Microscopy



Defence Technology and Innovation Strategy
General Directorate of Armament and Materiel

ABBREVIATIONS

63

SET Sensors and Electronics Technology

SME Small and Medium-Sized Enterprise

SMRF Scalable Multifunction RF (systems)

SRA Strategic Research Agenda

SSA Space Situation Awareness

SW Software

T/R Transmission / Reception

TDL Tactical DataLink

TMA Three Mirror Anastigmatic

TO Technological objective

TRL  Technology Readiness Level

UAS Unmanned Aerial System

UAV Unmanned Aerial Vehicle

UCAV Unmanned Combat Air Vehicle

USV Unmanned Surface Vehicle

UUV Unmanned Underwater Vehicle

UV Ultra Violet

UXV Unmanned Vehicle 

V/R Surveillance /Reconnaissance

VIS Visible

VMF Variable Message Format

WAN Wide Area Network

WEAG Western European Armament Group

WEU Western European Union



Future Combatant Programme.

Ministry of Defence.
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The results presented in this Annex are the outcome of a detailed analysis 
carried out by technical experts, mostly from the Ministry of Defence, following 
a common methodology enabling them to address the complexities associated 
with transferring military capabilities to the sphere of technology.

The following six Functional Areas are defined in the analysis, relating research 
and technology activities to the military requirements described in the OCM, 
and which cover the full spectrum of technologies of interest to the Ministry of 
Defence:

• Armaments

• Intelligence, surveillance, target acquisition and reconnaissance

• Platforms

• Personal protection

• Protection of platforms and critical assets

• Information and communication technologies.

The work carried out by the six technical groups (one for each Functional Area) 
was co-ordinated by the SDG TECIN. In this analysis, the baseline data examined 
were the Defence Planning Process documents (POCAM and PDAM), the SOPT’s 
foresight studies, the technological capabilities of the defence industry as 
a whole, and priorities and trends in defence research and technology in the 
international context (particularly those established by the RTO and the EDA) 
thus ensuring the operational requirements described in the OCM can be met.

The Functional Areas (FA) were divided into Functional Sub-Areas (FSA) and 
these in turn, into Technological Goals (TG). The latter represent the basic 
building blocks on which the entire strategy is to be constructed, and serve as a 
fundamental guide for determining the set of research and technology activities 
to be carried out in forthcoming years. 

ANNEX I
Technological 
Analysis
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Following this initial analysis, the preliminary definition of the TGs was 
communicated to all the players involved in developing defence research and 
technology (Ministry of Defence, Administration, industry, academia, etc.). 
When the corresponding remarks and suggestions had been received, they were 
analysed and ultimately integrated into the TGs presented below.
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ANNEX 1 - Technological Analysis

Armaments

The armaments Functi onal Area embodies and organises the acti viti es related to 
armaments, muniti ons, weapons systems and associated subsystems, together 
with sensors, fuses, and safe and arming devices.

The term ammuniti on is used here, in a broad sense, including cannon fi re, 
rockets, missiles and mines, whatever the payload may be. Also included in this 
Functi onal Area are decoys based on pyrotechnic materials, as well as non-lethal 
means. The strategic importance of this Functi onal Area is quite apparent: it is 
a crucial factor in achieving the goal of superiority in any confrontati on. This 
Functi onal Area includes the following seven Functi onal Sub-Areas:

Functi onal Area: Armaments
Functi onal Sub-Areas

Muniti ons

Complex muniti ons

Fuses, sensors and acti vati on devices

Pyrotechnic decoys

Weapons systems

Non-lethal means

General-applicati on technologies
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Functional Area: Armaments

Functional Sub-Area: Munitions

This Sub-Area includes technologies related to artillery fire, rockets, mortar and 
tank shells, aerial bombs, hand grenades, small and medium calibre projectiles and 
warheads for more complex munitions.

TG 1.1.1
Enhancing 
technological 
capabilities to 
increase the range/
velocity of munitions.

Developing technologies aimed at enhancing the range 
of munitions, by improving their aerodynamics, reducing 
resistance (by base bleed) and/or improving flight 
capabilities via support surfaces incorporated into the 
ammunition shell. Developing improved technologies 
in energetic materials (propellants) with the aim of 
increasing the range of artillery and the velocity of 
missiles.

Developing sub-calibrated projectiles.

TG 1.1.2
To enhance 
technological 
capabilities to 
increase the effects of 
munitions.

In analysing this TG, it is necessary to consider the type 
of effect sought with each type of munition, which will 
determine the technological approach to be adopted.

Developing technologies to improve the fragmentation of 
projectiles via new designs in the manufacturing process 
and/or with new materials or utilising specific explosives.

Developing technologies to improve perforation, using 
kinetic-energy munitions, with denser, more resistant 
materials or with greater impact velocities. 

Other perforation technologies such as shaped charge or 
explosively formed penetrators should also be optimised 
in each application. For other effects, such as the spectral 
concealment/illumination of already existing technology, 
its application would need to be adapted to each type of 
munition, according to needs of operational use.

TG 1.1.3
To improve the 
security of munitions.

Developing technology in new energetic materials, 
concerning both propellants and explosives, to make them 
less vulnerable to external stimuli such as temperature 
or impact, making the munitions more secure without 
reducing their performance.

Designing containers, packaging and new techniques for 
handling and storage to improve security, performance 
and extend the service life of munitions. Increasing the 
reliability of munitions and their components   would also 
have a positive effect on security.
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Functional Area: Armaments

Functional Sub-Area: Munitions

TG 1.1.4
To reduce the 
logistical footprint of 
munitions.

Developing technologies to reduce the logistical 
footprint of munitions by developing new combustible 
cases. 

Developing computerised storage and sensors for 
monitoring the life cycle of munitions to enable 
their more secure utilisation and to reduce logistical 
demands, extending their life and reducing the need for 
safety testing.



ANNEX 1 - Technological Analysis

Defence Technology and Innovation Strategy
General Directorate of Armament and MaterielI-6

Functional Area: Armaments

Functional Sub-Area: Complex munitions

This Sub-Area includes technologies related to munitions which, in addition to the 
warhead, comprise systems based on hardware and software elements that control 
its effects. Such systems include, for example, missiles, guided munitions (aerial 
bombs, rockets, and projectiles), advanced submarine mines or shoulder launched 
munitions. These systems introduce a higher degree of complexity into armaments 
with respect to design, internal energy requirements, mechanical resistance of 
control systems and integration into the weapon system.

TG 1.2.1
To enhance 
technological 
capabilities to 
improve the precision 
of munitions using 
guidance systems.

Developing technologies to improve guidance systems:

(a)   Sensors for the acquisition of the input signal for the 
guidance system/GPS signal sensors/miniaturised 
inertial sensors with MEMS technology, optronic 
sensors (visual/IR/IIR/laser);

(b)   Real-time signal processing, with rapid response and 
anti-jamming discrimination;

(c)   Introduction of g-hardening technologies;

(d)   Developing actuator systems to control direction in 
accordance with orders from the guidance system. 

TG 1.2.2 
To enhance 
technological 
capabilities in order 
to develop submarine 
mine prototypes for 
controlled zones.

Developing technologies to incorporate mining systems, 
with powerful ship detection and recognition capability, 
controllable from submarines and surface ships for the 
creation and management of mined maritime zones, and 
which at the same time enable unit training:

(a)   Insensitive explosive with high underwater 
performance.

(b)   Safe and arming devices within the sensor system 
incorporated into the mine (detecting electric, 
electromagnetic, acoustic or seismic fields), via 
control software.

(c)   Communications based on submarine acoustic data 
links.
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Functional Area: Armaments

Functional Sub-Area: Fuses, sensors and activation devices

This Sub-Area addresses technologies concerning fuses, sensors and munitions 
activation devices. The terminal effect of a munition (and therefore of all weapons 
systems) depends to a large extent on optimising the moment and site of its activation 
when it reaches the target, and this is the role of the fuse. The fuse also ensures the 
safety of the user while handling the munition, prevents its activation at the moment 
of firing and detonates it at the required instant.

In order to meet international legislation and strict requirements with respect to 
damage reduction and control (including limiting the debris that may self activate 
in war zones) it is necessary to improve the security characteristics of the munitions 
activation system, that is, the fuse.

TG 1.3.1
To enhance 
technological 
capabilities to 
improve munitions 
security with better 
fuses.

Developing technologies to improve safe and arming 
devices by employing more reliable firing sensors.

Developing technologies to incorporate self-destruct, 
self-neutralisation and/or self-deactivation devices into 
the main fuse in order to reduce active ordnance on the 
battlefield.

Developing and/or introducing MEMS devices which, 
as well as being more reliable, better tolerate the high 
acceleration forces produced during firing.
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Functional Area: Armaments

Functional Sub-Area: Pyrotechnic decoys

This Sub-Area addresses technology concerning the development of pyrotechnic 
decoys, which are devices launched from a platform in order to attract an attacking 
missile and to divert it from its course. The increasingly effective discriminating 
powers of modern missiles make it necessary to develop correspondingly more 
complex decoys. Thus, the signal emitted by the decoy and its behaviour should 
be as similar as possible to that of the platform to be protected, for example with 
respect to the spectral emission, infrared image and even kinetic characteristics of 
the platform.

TG 1.4.1
To enhance 
technological 
capabilities to 
overcome the 
missile’s spatial 
discrimination 
capabilities.

Developing technologies to help overcome the missile’s 
capacity to detect the difference in speed between the 
signal emitters, i.e. the platform and the decoy.

TG 1.4.2
To enhance 
technological 
capabilities to 
overcome the 
missile’s ability to 
detect the ignition of 
the decoy.

Developing technologies to prevent or reduce the 
capacity of missiles to detect the ignition of the decoy.

TG 1.4.3
To enhance 
technological 
capabilities to enable 
the formation of 
IR-emission chaff 
screens.

Developing technologies to create chaff screens, to 
conceal the platform. In particular, screens that work in 
the IR zone of the spectrum.
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Functional Area: Armaments

Functional Sub-Area: Weapons systems

This Sub-Area addresses technologies related to weapons systems, defined as 
systems designed to launch munitions (excluding the launching platform, if any). This 
analysis includes, in the same Functional Sub-Area, weapons of all calibres.

TG 1.5.1
To improve the fire 
effectiveness of 
weapons systems.

Developing technologies aimed at obtaining and utilizing 
atmospheric data, improving target acquisition, achieving 
greater speed and reliability in fire data transmission, and 
providing support to navigation, positioning and aiming 
systems for the weapon in question.

Optronics is considered a significant instrument for 
achieving greater probability of impact at the first shot, 
together with greater precision, in systems relying 
on direct vision of the target. Similarly, the improved 
ergonomics of optronics firing-effectiveness kits, fitted 
to light weapons, enables the combatant to geo-locate 
targets and its transmission, even during nocturnal 
conditions.
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Functional Area: Armaments

Functional Sub-Area: Non-lethal means

This Sub-Area addresses technologies concerning non-lethal systems or weapons, 
those specifically designed to incapacitate or deter individuals or to disable 
equipment (vehicles, infrastructure, etc.), minimising the probability of causing 
permanent damage to the latter or the environment.

TG 1.6.1
To enhance 
technological 
capabilities to 
obtain a knowledge-
management system 
for non-lethal means.

Developing a knowledge-management system to be 
complemented with experimentation, simulation and 
decision-making support capabilities.

TG 1.6.2
To enhance 
technological 
capabilities to obtain 
experimentation 
capabilities for non-
lethal means.

Providing experimentation capabilities in diverse 
technologies applicable to non-lethal means, in order to 
facilitate their development, integration into weapons 
systems, evaluation and procurement.
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Functional Area: Armaments

Functional Sub-Area: General application technologies

This Sub-Area addresses technologies of a general nature that can be applied to any of 
the above-mentioned Sub-Areas and which are considered to require enhancement.

TG 1.7.1
To enhance 
capabilities for 
testing munitions and 
weapons systems.

Maintaining and, as far as possible, improving national 
capabilities for testing and assessing munitions and 
weapons systems.

TG 1.7.2
To enhance 
capabilities for 
modelling munitions 
and weapons 
systems.

Computer simulation (of phenomena such as detonation, 
ignition, ballistics, perforation, etc.) with custom-made 
computer software can greatly reduce development 
costs. A further benefit is the capability to create ‘in-
house’ software and thus develop specific-purpose 
products, which are highly necessary in a field as specific 
as that of armaments.
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ISTAR

The concept of ISTAR (Intelligence, Surveillance, Target Acquisiti on and 
Reconnaissance) refers to the integrated capacity to acquire process, exploit 
and disseminate intelligence informati on, with appropriate content and in an 
appropriate ti me span enabling it to be used in the planning and development of 
military operati ons.

The ISTAR Functi onal Area is structured in accordance with the Intelligence Cycle 
in the following functi onal Sub-Areas: (a) Acquisiti on of sensor data; (b) Data 
processing and exploitati on, informati on and analysis and intelligence producti on; 
(c) Distributi on of data, informati on and intelligence; (d) Management of the 
intelligence cycle. In additi on, the following crosscutti  ng functi onal Sub-Area is 
defi ned: (e) ISTAR architecture.

This Functi onal Area includes the following fi ve Sub-Areas:

Functi onal Area: ISTAR
Functi onal sub-Areas

Acquisiti on of sensor data 

Data processing and exploitati on, informati on analysis and 
intelligence producti on

Distributi on of informati on and intelligence

Management of the intelligence cycle

ISTAR architecture
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Functional Area: ISTAR

Functional Sub-Area: Acquisition of sensor data

This Sub-Area includes all the “providers” or “sources”, (that is, the sensors), that 
enable data and information to be acquired. It also includes the processing of this 
data and information carried out within the sensor. Although there is a wide range 
of possible sources, the following are listed, due to their particular importance in 
ISTAR:

•  Radar sensors, particularly those used for surveillance and reconnaissance.

•   Electro-optical sensors, which include refrigerated and non-refrigerated photonic 
IR detectors, as well as aspects concerning image processing in the visible and IR 
ranges.

•  Acoustic sensors.

TG 2.1.1
To obtain national 
technological 
capabilities to 
develop state-of-the-
art air defence radars.

Enhancing national technological capability to obtain, 
at a competitive cost, latest generation air defence 
radars (medium and long range, naval and mobile land 
equipment).

TG 2.1.2
To obtain 
technological 
capabilities to 
develop SAR/MTI 
radars mounted on 
aerial platforms, 
providing low 
weight and volume 
and offering cost 
efficiency.

Developing at acceptable cost and with a design that 
is adaptable to different platforms, applications for 
surveillance and/or reconnaissance systems, both land 
and sea-based, mounted on helicopters and UAVs.

TG 2.1.3
To obtain 
technological 
capabilities to 
develop SAR radars 
mounted on space 
platforms, providing 
low weight and 
volume and offering 
cost effectiveness.

Developing technological capabilities of synthetic 
aperture radars (SAR), enhancing strategic and 
operational reconnaissance capabilities and improving 
space-based global observation systems.
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Functional Area: ISTAR

Functional Sub-Area: Acquisition of sensor data

TG 2.1.4
To obtain 
technological 
capabilities in HW 
and SW elements 
enabling progress 
toward modular 
and multifunctional 
radiofrequency (MRF) 
radars.

Developing national technological capability at state-
of-the-art level for RF elements, enabling multifunction 
capacity in different RF systems (see Technological Goal 
5.1.1. in the Functional Area “Protection of platforms and 
critical assets”).

TG 2.1.5 
To extend the use 
of EO (UV-VIS-IR) 
sensors, that are 
practicable 
(non-refrigerated IR, 
“militarised” COTS, 
etc.) in security and 
defence applications 
that enable day/
night operations in 
any scenario and 
circumstance.

Making EO sensors available for diverse missions and 
military applications, through the adaptation of COTS 
sensors to military applications, providing them with 
robustness and specific functionalities for security and 
defence purposes.

TG 2.1.6
To obtain 
technological 
capabilities in EO 
(IR) sensors and 
transmitters for 
use in very specific 
and demanding 
military and security 
applications.

Developing EO detectors and transmitters with functions 
and characteristics that are well above those offered by 
COTS material, for very demanding applications such as 
long-distance (satellite) surveillance, LIDAR, etc. To do 
so, new concepts, technologies and materials must be 
studied / developed.

TG 2.1.7
To obtain 
technological 
capabilities to 
develop sonars, both 
atmospheric and 
submarine.

Developing technological capabilities to implement 
lightweight, passive sensors that are discrete require 
little or no maintenance and are capable of operating in 
diverse environments (land vehicles, unmanned aerial 
vehicles, unmanned submarine vehicles, networks 
extended over land, on the seabed, camouflaged, etc.). 
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Functional Area: ISTAR

Functional Sub-Area: Acquisition of sensor data

TG 2.1.8
To obtain 
technological 
capabilities to analyse 
the behaviour in 
real surroundings 
of sonar systems 
fitted to surface and 
submarine vessels.

Achieving the experimentation capacity to analyse the 
behaviour of this type of sensor.
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Functional Area: ISTAR

Functional Sub-Area: Data processing and exploitation, 
information analysis and intelligence production

This functional Sub-Area includes technological activities that make it possible 
to develop and/or improve the process of obtaining and transforming data and 
intelligence-derived information by means of compilation, evaluation, analysis, 
integration and interpretation.

TG 2.2.1
To enhance the 
capability to make use 
of data from different 
sources, through the 
development and 
optimisation of data 
fusion algorithms.

Data fusion is the process of combining data or 
information in order to estimate or predict the state of 
one or more objects of interest. The aim of this activity is 
that the output from the fusion process should provide 
more information about the object of interest than the 
mere sum of the information elements in question.

We wish to develop algorithms and demonstrators (HW 
and SW), of the data fusion process at different levels 
(signal, pixel, characteristic, etc.), obtained from diverse 
types of images: static, electro-optical, hyper-spectral, IR, 
LIDAR SAR, ISAR, moving video, acoustic signatures, LINK-
16 traces and GMTI data.

TG 2.2.2
To enhance automatic 
capabilities for threat 
detection, location, 
recognition and/or 
identification.

Developing algorithms and demonstrators (HW 
and SW) that automatically perform the detection, 
location, recognition and/or identification of targets, 
fundamentally using electro-optical, hyperspectral, IR, 
SAR and ISAR static images.

TG 2.2.3
To develop and 
improve advanced 
information and 
analysis tools to 
obtain intelligence 
from data provided 
by sensors.

Developing algorithms and demonstrators (HW and 
SW), for data exploitation: data mining, the analysis 
of open and multimedia sources, data reduction, high 
precision 4D positioning, fast 2D/3D mapping, tracking, 
format conversion, obtaining target and environment 
characteristics from images, video, LINK-16 traces and 
GMTI data, acoustic signatures, radiometric corrections, 
HSI/MSI restoration, indicator and alert generation, etc.

TG 2.2.4
To enhance the 
development of SW 
simulation tools for 
the analysis and 
evaluation of ISTAR 
systems.

Enhancing the development of tools (fundamentally 
software) enabling the analysis and evaluation of the 
characteristics and behaviour of systems and sensors 
(radar, EO/IR, acoustic) being studied, developed or 
acquired.
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Functional Area: ISTAR

Functional Sub-Area: Data processing and exploitation, 
information analysis and intelligence production

TG 2.2.5
To enhance the 
information 
processing capability 
of present-day 
systems, achieving 
new architectures 
and introducing 
more powerful and 
more effective HW 
components.

Advances in this area will arrive, for the most part, from 
the area of civil or dual applications (new architectures, 
microprocessors, etc.). Nevertheless, there will be 
specific applications that will require the utilisation of 
electronic and EO/photonic components specifically 
adapted to defence requirements.
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Functional Area: ISTAR

Functional Sub-Area: Distribution of information and 
intelligence

The distribution of information, to the user who requires it and at the appropriate 
moment, is fundamental to the ISTAR chain. Although the communications 
technology itself is developed in another Functional Area, here we consider 
particular technological aspects of communications that are considered crucial and 
of special interest for the ISTAR area, which in a more general context might not be 
adequately addressed.

TG 2.3.1
To improve the 
interoperability of 
ISTAR systems at 
both national and 
multinational levels.

The activities and advances aimed at achieving 
compatible, interchangeable ISTAR assets, in order to 
achieve interoperability at both the national level and 
in joint operations with other countries. The TG includes 
establishing standards, their subsequent dissemination, 
the development of test beds, etc.

TG 2.3.2
To expand the 
bandwidth of 
traditional electronic 
distribution channels 
by replacing them 
with photonic 
channels (fibre, free 
space, etc.).

Making good use of the advantages of optical 
communications from the standpoint of speed and 
security. Optical interconnections, free space optical 
communications, microwave optical communications, 
etc., will be technologies of great importance in future 
military systems.

TG 2.3.3
To develop key 
technologies (HW 
and SW), increasing 
the data transmission 
capacity of SATCOM 
and TDL systems

Communications via SATCOM and TDL are critical from the 
ISTAR standpoint, as they are essential for transmitting 
data obtained from embedded sensors (radar, optical 
images, etc.) to the processing and application centres. 
Achieving national technological capabilities in this area 
is considered of high strategic interest.
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Functional Area: ISTAR

Functional Sub-Area: Management of the intelligence 
cycle

Managing the intelligence cycle involves determining intelligence needs, planning 
the work required to meet these needs, transmitting orders and requests to 
procurement bodies and monitoring the latter’s productivity.

TG 2.4.1
To improve processes 
of information 
analysis and 
prioritization, 
intelligence needs, 
and planning ISTAR 
missions.

Optimising the management of intelligence needs and 
coordinating the provision of data and information 
(CCIRM), thus facilitating the appropriate flow of 
intelligence data.
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Functional Area: ISTAR

Functional Sub-Area: ISTAR Architecture

The aim of this cross-cutting Functional Sub-Area is to employ the concept of 
NATO Architecture Framework (NAF) to identify the technical requirements of 
national ISTAR systems and to provide tools for developing a national ISR reference 
architecture. This architecture will form part of the overarching NEC Architecture, 
which lies beyond the scope of this Functional Sub-Area.

TG 2.5.1
To develop ISTAR 
architectures in 
accordance with 
the requirements 
and technical 
characteristics of 
future ISR systems.

Defining the requirements of new systems, identifying 
technological needs and planning research and 
technology programmes.
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Platforms

This Functi onal Area covers all the functi ons related to developing land, air, 
marine and space platf orms, as well as cross-cutti  ng aspects to all the latt er, 
such as energy generati on, storage and distributi on, and technologies related to 
developing the materials needed for these functi ons. 

This Functi onal Area includes the following seven Sub-Areas:

Functi onal Area: Platf orms
Functi onal sub-Areas

Common elements 

Materials

Energy

Land platf orms 

Naval platf orms

Aerial platf orms

Space platf orms
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Functional Area: Platforms

Functional  Sub-Area: Common elements

This Sub-Area includes technological aspects that are common to all military 
platforms; specifically, obtaining capabilities related to the survival of the platform, 
its life cycle and its interaction both with humans and with other platforms.

TG 3.1.1
To increase 
technological 
capabilities in order 
to optimise the life 
cycle of platforms 
(maintenance, 
operation, 
modifications, etc.).

The need to prolong the operational life of platforms 
requires the development of intelligent systems for 
monitoring the state of diverse components and 
systems, by means of embedded sensors and centralised 
data collection and processing units, as well as for real-
time decision taking algorithms, in order to optimise the 
operation and maintenance of these systems.

TG 3.1.2
To increase 
technological 
capabilities in order 
to improve human-
platform integration.

It is a matter of priority to improve the integration 
between humans and platforms, including aspects 
such as comfort, the perception of the environment, 
facility and security in operation, etc. For this purpose, 
specific technologies must be developed to improve 
the platform’s performance and enhance existing man-
machine interfaces.

TG 3.1.3
To increase the 
capabilities of UXVs 
to neutralise the 
enemy.

The integration of weapon systems into UXVs, either as 
a primary combat system or as an additional function 
for the destruction of high-value targets during the 
windows of opportunity obtained with surveillance and 
recognition platforms, presents specific technological 
challenges regarding the adequate combination of 
autonomy, security and precision.

TG 3.1.4
To increase 
technological 
capabilities in order 
to create UXV 
networks of different 
categories.

Another aim is to obtain the capability to implement 
technological developments deriving from the combined 
operation of UXVs with diverse platforms, such as MUM 
(Manned Unmanned) technologies, swarms of UXVs or 
the cooperation of UXVs with different types of sensor 
networks.
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Functional Area: Platforms

Functional Sub-Area: Materials

This Sub-Area includes all the technological aspects related to the development of 
new materials that, in one way or another, are applicable to all military platforms. 
Emphasis is placed on aspects such as the structural improvement of platforms for 
their defence, whether through advanced passive protection systems by improving 
their operativity or by means of non-detectability systems.

TG 3.2.1
To reduce the 
signature (radar, 
IR, VIS, acoustic, 
etc.) of platforms 
by developing 
new materials and 
structures functioning 
in a wide frequency 
range.

Developing and obtaining new materials with improved 
properties, capable of increased radiation absorption 
and/or reduced emission, in a wide frequency range.

TG 3.2.2
To increase the 
structural resistance 
of platforms against 
ballistic and explosive 
impacts through 
the development of 
new materials (more 
effective passive 
protection).

Studying new protection materials and designs to 
increase the structural resistance of platforms against 
impacts and explosions.

TG 3.2.3
To reduce the weight 
of platforms through 
the use of lighter 
materials with no loss 
of performance.

Developing lighter materials that, without reducing the 
platform’s performance, increase its operational capacity 
and its transportability, thus improving associated 
logistical aspects.
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Functional Area: Platforms

Functional Sub-Area: Energy

This Sub-Area includes systems for the generation, transmission, management 
and final use of the principal energy vectors (electricity, fuels and hydrogen), and 
systems for the propulsion of platforms.

TG 3.3.1
To increase 
technological 
capabilities to 
improve the main 
propulsion systems 
of UXVs and to 
provide auxiliary 
power for very large 
manned platforms, 
by developing more 
efficient systems for 
the generation and/
or storage of electrical 
energy.

Developing new systems for the generation or storage of 
electrical energy, offering higher charge capacity, more 
flexible power delivery and lower weight and volume 
than the currently available batteries. Such systems 
would include fuel cells, solar cells, new generation 
batteries and supercapacitors.

TG 3.3.2
To increase the degree 
of electrification 
of platforms by 
the development 
of hybrid and 
electric propulsion 
technologies.

Developing hybrid propulsion systems (such as diesel-
electric, kerosene-electric or diesel-gas) and electrical 
propulsion systems, together with power plant 
management systems and increasing the energy use 
performance. Architectures should be developed to 
increase the degree of electrification of platforms, 
both in their propulsion systems and in armament and 
auxiliary systems, which in the case of naval platforms 
would extend to the concept of all-electric ships.

TG 3.3.3
To introduce non-oil-
based fuels, which 
could be used as the 
sole energy source.

It is necessary to introduce alternative fuels, reducing 
the environmental impact, diversifying energy sources 
and reducing the logistical chain. Such alternative fuels 
include biofuels, synthetic fuels and algae or by-products 
based biofuels, provided these can be adapted to the 
military logistical environment under the concept of a 
single fuel.
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Functional Area: Platforms

Functional Sub-Area: Energy

TG 3.3.4
To reduce 
dependence on fossil 
fuels in the generation 
of electrical energy at 
bases and camps.

This includes the development of both self- generating 
power systems (photovoltaic panels, mini wind 
turbine/generators or fuel cells) and energy efficiency 
enhancement systems (thermal solar, cogeneration or 
trigeneration energy sources). Also to be considered is 
the development of in situ small-scale fuel production 
systems by means of energy recovery from waste or 
biomass, or through algae cultivation in photobioreactors.
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Functional Area: Platforms

Functional Sub-Area: Land platforms

This Sub-Area includes technological functions and aspects specifically related 
to manned and unmanned land platforms. In particular, it is concerned with the 
utilisation of the experiences and technologies of the civil sector in this context, and 
seeks to apply the consolidated developments in the field of aeronautics to the land 
environment, in which the conservation of the platform and its combat functions is 
not a fundamental element to the survival of the crew.

TG 3.4.1
To improve 
the physical 
characteristics 
of the platform 
by developing 
technologies related 
to the structural 
design of land 
platforms.

Structural design technologies in the civil sector aimed 
at responding to the dynamic demands generated by 
platform movement are and will continue to be perfectly 
applicable to military platforms, both manned and 
unmanned. The structural design for heavy machinery, 
which could be applicable to manned platforms, would 
need to be accompanied by studies of structural design 
to enable the addition of extra elements for protection 
against missiles and explosives.

TG 3.4.2
To enhance 
technological 
capabilities to 
improve the 
suspension of land 
platforms.

Including the development of semi-active and active 
suspensions.

TG 3.4.3
To enhance 
technological 
capabilities to 
improve the mobility 
and transport of land 
platforms and to 
reduce their visibility.

Navigation and navigation-assistance systems; drive-by-
wire systems and driving assistance systems.

TG 3.4.4
To improve identifi-
cation during combat 
and the survival of 
land platforms in 
scenarios of close 
proximity combat.

Systems for protection against conventional missiles and 
EFP, as well as against explosions from mines or IEDs. In 
other areas of protection and in systems for identification 
during combat, this is a minimum requirement, with an 
appropriate technological criterion.
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Functional Area: Platforms

Functional Sub-Area: Land platforms

TG 3.4.5
To increase 
technological 
capabilities in 
order to enhance 
platform security and 
performance by the 
integration of sensors 
(EO, acoustic, radar, 
etc.).

Developing technologies to address fields directly 
applicable to military use for this type of platform: 
complete indirect vision (visual and IR, in a range 
exceeding the semi-sphere), detection of shallow buried 
elements, detection and location of potential threats, 
etc. The information acquired by these elements should 
be shared not only by the vehicle’s own systems, but by 
the whole Force involved in the battlefield, which could 
benefit from this information. These systems should be 
capable of storing the information received for use and 
for transformation into data (with or without human 
intervention) for later dissemination.

TG 3.4.6
To improve the 
communications 
systems of land 
platforms.

Improving platforms’ communications systems at all 
levels: command and control centre, vehicle, soldier, 
system and subsystem.

The integration of antennas into the structure of the 
vehicle, reducing their size.

“Satcom on the move” communications systems.

TG 3.4.7
To improve the 
integration and 
networking of 
mission support 
systems.

Environmental awareness system, including decision-
making assistance systems and monitoring and location 
of friendly forces.

TG 3.4.8
To improve aspects 
related to data 
processing, with 
open computing 
architectures.

The computer architecture of the system should be open 
and compatible with “plug and play” systems, as well as 
with distributed computation systems.

TG 3.4.9
To reinforce 
capabilities to 
neutralise the enemy 
with technologies 
facilitating the 
integration of 
weapons systems.

The technologies developed should be capable of 
integrating weapons, taking into account the limitations 
inherent to each platform.
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Functional Area: Platforms

Functional Sub-Area: Naval platforms

The Sub-Area of naval platforms includes manned and unmanned systems together 
with technologies specific to these platforms and their structure. In particular, 
emphasis is placed on developing technologies related to the design of structures 
and superstructures, the integration of USVs/UUVs, propulsion systems, logistic 
support, and technologies facilitating the integrated use of these systems.

TG 3.5.1
To increase 
technological 
capabilities to design 
latest generation 
hulls.

Future operational necessities will call for ships with a 
higher degree of autonomy and lower fuel consumption, 
based on optimising appendixes (keels, passive fins, 
flaps, etc.), the number of hulls and their shape.

TG 3.5.2
To increase 
technological 
capabilities to 
integrate multiple 
functionalities into 
the superstructures 
incorporated on a 
naval platform.

Developing technologies to design and construct masts 
and superstructures with a lower degree of vulnerability 
and reduced detectability, capable of integrating sensors 
and ship’s communications systems.

Developing a new generation of integrated platform 
control systems with a greater presence of integrated 
engineering models presenting real-time data, on 
questions such as the ship’s structural model, evacuation, 
stability and flooding, behaviour at sea, fire fighting, etc. 

TG 3.5.3
To increase 
technological 
capabilities to 
improve ergonomic 
and comfort aspects 
on board ships.

Developing specific technologies to improve the ship’s 
behaviour at sea, and enhanced man-machine interfaces 
to improve crew comfort on board.

TG 3.5.4
To increase 
technological 
capabilities to 
integrate USVs/
UUVs into manned 
platforms.

Developing technologies aimed at equipping existing 
ships to deploy and handle USVs/UUVs rapidly and safely. 
Future platforms will be designed to satisfy this need.



I-29
Defence Technology and Innovation Strategy

General Directorate of Armament and Materiel

ANNEX 1 - Technological Analysis

Functional Area: Platforms

Functional Sub-Area: Naval platforms

TG 3.5.5
To increase 
technological 
capabilities to achieve 
the logical integration 
of USVs/UUVs with 
each other and with 
platforms.

Developing command and control interfaces for 
USVs/UUVs for navigation in autonomous operations. 
Developing cooperative controls among these vehicles.

TG 3.5.6
To increase the 
technological 
capabilities necessary 
for missions in 
coastal waters 
(minesweeping, 
perimeter defence, 
etc.) by USVs/ UUVs.

Developing systems and sensors to enable USVs/
UUVs to perform missions in coastal waters, such as 
minesweeping, anti-submarine warfare, maritime 
surveillance, perimeter defence, naval warfare, support 
to special operations forces and electronic warfare, etc.
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Functional Area: Platforms

Functional Sub-Area: Aerial platforms

The aerial platform Sub-Area includes manned and unmanned aerial systems and 
the technologies applied to aerial platforms and associated land systems: structure, 
aircraft systems, navigation systems, control, guidance and communications, 
propulsion systems, logistics support, as well as technologies facilitating the 
integrated use of these systems (networking, joint operations, etc.).

TG 3.6.1
To achieve the 
capability to design 
(in conceptual, 
structural and 
aerodynamic terms) 
military aerial 
platforms, including 
unmanned HALE/
MALE and UCAV 
aerial systems.

Reinforcing technological capabilities to enable Spain to 
participate in a balanced way, with sufficient decision-
taking capacity in national and international initiatives 
and programmes to develop manned and unmanned 
aerial platforms.

TG 3.6.2
To achieve  the 
capability to integrate 
active and passive 
systems for the 
protection of aerial 
platforms: new 
materials, DIRCM, 
pyrotechnic systems, 
etc.

Developing new composite materials known as “smart” 
materials to be incorporated into aerial platforms to make 
them lighter, more resistant and with self-protection 
capabilities, such as a low radar profile.

Developing specific technologies to integrate active 
protection systems, in both manned and unmanned 
platforms, including UCAVs.

TG 3.6.3
To increase 
technological 
capabilities to 
develop integrated 
avionics systems 
(navigation and 
communications).

Developing integrated and modular systems for control 
and navigation. The use of MEMS technologies will 
facilitate the integration of different systems of navigation 
(inertial, GPS, Galileo, etc.) and flight control systems 
(FCS), reducing the weight and fuel consumption of these 
components and increasing their accuracy and reliability.
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Functional Area: Platforms

Functional Sub-Area: Aerial platforms

TG 3.6.4
To increase 
technological 
capabilities to design 
(in conceptual, 
structural and 
aerodynamic terms) 
and develop tactical 
and mini/micro UAVs.

Developing technologies for the design, development 
and production of unmanned aerial systems (UAS) 
tactical, mini or micro, including both the systems 
incorporated (control and guidance, navigation, etc.) and 
their integration into the aerial platform itself. These UAS 
present high growth potential in both purely military 
applications and in those for civil or commercial use.

TG 3.6.5
To increase 
technological 
capabilities to 
integrate UAVs 
into the non-
segregated airspace, 
including aspects 
of certification and 
operation.

The integration of HALE/MALE UAS or tactical long-range 
devices into the non-segregated airspace means there 
is a need to develop “sense and avoid” technologies 
with different capabilities (for collaborative or non- 
collaborative traffic), to integrate navigation and control 
technologies, to increase capabilities for autonomous 
behaviour, with automatic take-off and landing, and 
to develop technologies for enhanced bandwidth 
management, and improved communications security 
and integrity. Development of these technologies 
should be subject to safety requirements, guaranteed by 
certification of these systems.
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Functional Area: Platforms

Functional Sub-Area: Space platforms

The Space Platform Sub-Area includes the set of functions and technologies related 
to the design of satellites for global observation and surveillance, global positioning 
systems and secure communications.

TG 3.7.1
To increase 
technological 
capabilities to 
enhance the 
capacity and 
security of satellite 
communications.

Enhancing the capability of space communications, 
equipping platforms with higher frequency transmission/
reception systems such as the Ka band, to utilise broader 
bandwidths and therefore obtain higher transmission 
speeds. Developing electronically directed antennas 
with an adaptive beam-shaping capacity, to reduce 
interference, intentional or otherwise.

TG 3.7.2
To increase the 
capability and 
performance of 
space-based systems 
of observation, 
surveillance and 
reconnaissance.

Enhancing the capabilities of high resolution optical 
systems, of less than 1 m, developing compact TMA 
optical systems with three astigmatic mirrors, which can 
be mounted on small mass, small volume space platforms 
with high control manoeuvrability for image capture.

Developing high-resolution (less than 1 m) SAR all 
weather observation systems, with active electronic 
sweep antennas and high-performance T/R modules, 
incorporating the latest advances in silicon carbide and 
gallium nitride electronic devices.

Developing SAR data processing software and image 
validation and calibration systems.

TG 3.7.3
To increase 
technological 
capabilities to 
develop micro-nano 
space platforms 
for tactical 
communications, 
observation and 
surveillance.

Promoting the development of small space platforms 
(less than 100 kg), with low cost and short development 
times, which can be used for tactical communications as 
a complement to geostationary systems, for observation 
in specific spectral bandwidths and as a back-up for 
space situational awareness (SSA), monitoring space 
meteorology and potentially threatening orbital debris, 
as well as developing operational instruments to inform 
and alert satellite operators.

Developing flight technologies in the form of 
constellations of small platforms for missions in which 
several small collaborative satellites may supplement or 
even surpass the performance of large platforms.
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Personal Protection

The Personal Protecti on Functi onal Area includes all functi ons related to 
protecti ng the soldier against all types of risk, including CBRN threats and 
improvised explosive devices. It also includes technologies aimed at detecti ng, 
identi fying and reducing the impact of these types of threats. 

The Area includes the following three Functi onal Sub-Areas:

Functi onal Area: Personal Protecti on
Functi onal Sub-Areas

Countering IEDs

Protecti on against CBRN threats

Soldier technologies
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Functional Area: Personal Protection

Functional Sub-Area: Countering IEDs

This Sub-Area is concerned with improving capabilities to counter improvised 
explosive devices (IEDs), and includes skills training, the analysis of event episodes 
and of devices captured, and the evaluation and possible development of systems, 
procedures and instruments. It is largely based on acquiring an understanding 
of the threat (devices, means of implementation, etc.), of analytical methods 
(simulation, experimentation, procedures, etc.) and their application to achieve 
better preventive systems (detection and/or identification of devices, intelligence, 
etc.) and protection. 

This Sub-Area concerns various Sub-Areas contained in the Protection of Platforms 
and Critical Assets Functional Area, and serves as a complement to it, particularly TG 
5.1.3. Developing inhibitor systems (against RC-IED).

TG 4.1.1
To increase 
technological 
capabilities in order to 
detect IEDs at standoff 
distance or remotely, 
with operational 
performance and the 
capability to evaluate 
detection systems.

Developing technologies to improve operational 
capabilities for detecting IEDs (devices, electronics, 
explosives, etc.) at stand-off distance or remotely, 
enhancing currently available systems. Including 
the development of procedures and techniques for 
evaluating these systems.

TG 4.1.2
To increase 
technological 
capabilities to obtain 
custom-made systems 
for exploiting IED 
incidents (including 
-exploitation methods) 
and deployable 
laboratories.

Developing technologies, procedures and systems to 
obtain and make best use of all information available, 
such as deployable laboratories, portable equipment or 
other means for obtaining and exploiting information in 
the field. At the scene of an IED incident, very valuable 
information may be found, of a widely varying nature 
(chemical, biometric, electronic, documentary, damage, 
etc.) which can subsequently be used at all levels in 
countering these devices.  

TG 4.1.3
To increase 
technological 
capabilities to analyse 
directed distance 
neutralisation 
systems (using HPM) 
for firing systems.

Developing technologies to neutralise explosive devices 
using directed energy systems, mainly by means of high-
power microwaves (HPM). This is an interesting capability 
that requires assessment1.

1 See also TG 5.2.1. of Functional Area “Protection of Platforms and Critical Assets”.
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Functional Area: Personal Protection

Functional Sub-Area: Protection against CBRN threats

This Sub-Area includes technologies and activities to improve capabilities to detect 
and continuously monitor the CBRN threat, and to identify it via characterisation 
and analysis. Furthermore, the aim is to improve current capabilities regarding 
personal protection and decontamination, and to acquire a new generation of 
medical counter-measures that are effective against this type of agent.

TG 4.2.1
To acquire the 
capability to detect, 
identify and monitor 
CBRN threats, with 
methods that are 
highly sensitive, and 
operate in real time, 
using specific, remote 
and non-invasive 
stand-off systems.

Developing technologies to improve the sensitivity of 
equipment and thus reduce the current high level of 
false alarms, as well as investigating technologies to 
obtain standoff detection capabilities.

The aim is to achieve diagnostic techniques that are rapid, 
automatic and with a greater capacity to detect biological 
aerosols than is provided by current equipment.

TG 4.2.2
To procure national 
capabilities in 
the field of CBRN 
decontamination 
with effective and 
environmentally 
secure systems.

Developing technologies to improve decontamination 
systems, in the search for new solutions that are 
universally applicable and environmentally safe, such 
as the use of polymers, zeolites, and enzymes, for 
application in this area. 

TG 4.2.3
To obtain national 
capabilities in the 
field of individual 
protection, with 
protective equipment 
that is lightweight, 
comfortable and 
provides a high 
degree of protection, 
whilst not reducing 
combatants’ 
operational 
capabilities.

Developing technologies to replace materials traditionally 
used to protect the combatant, using instead more 
modern materials (carbon nanotubes, zeolites, resins, 
etc.) and thus obtain improved results. 
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Functional Area: Personal Protection

Functional Sub-Area: Protection against CBRN threats

TG 4.2.4
Increasing 
technological 
capabilities to obtain 
a new generation 
of effective medical 
CBRN counter-
measures.

Developing technologies to improve existing medical 
counter-measures (pre and post-exposure). The 
application of nano-biotechnology could enable great 
advances to be made in this area, e.g. via probiotic 
foods to counteract biological warfare agents or via drug 
releasing devices. 
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Functional Area: Personal Protection

Functional Sub-Area: Soldier technologies

This Sub-Area addresses the aims of improving combatant’s capabilities, by 
developing aspects such as ergonomics and other human factors, and providing 
appropriate technological means adapted to the operational environment, at present 
and in the future. For this purpose, it is necessary to improve the combatant’s level 
of protection, reduce his logistic load, facilitate networking and increase system 
endurance.

TG 4.3.1
To increase the 
effectiveness of 
personnel deployed 
in asymmetric 
environments, taking 
into consideration 
aspects related to 
ergonomics and 
other human factors.

Developing technologies to improve combatants and 
systems adaptation to asymmetric environments.

TG 4.3.2
To improve 
ballistic protection 
by researching 
new materials 
(nanostructured, 
self-repairing, 
biomimetic, 
exoskeleton, 
multifunction 
tissues, etc.), while 
avoiding limits 
imposed on such 
protection due to the 
lack of ergonomic 
considerations in 
such systems.

Developing technologies to improve ballistic protection 
using panels providing effective protection against all 
existing threats.
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Functional Area: Personal Protection

Functional Sub-Area: Soldier technologies

TG 4.3.3
To increase close-
combat capabilities 
through the 
use of systems 
with networking 
capacities, full 
electromagnetic 
range sensors and 
data dissemination.

Developing technologies to improve command and 
control functions and communications between sensors 
and soldiers’ weapons systems, as well as amongst the 
soldiers themselves. 

TG 4.3.4
To increase 
technological 
capabilities to 
reduce the physical 
load transported by 
combatants, reducing 
their dependence 
on batteries and 
increasing the energy 
efficiency of systems.

Developing technologies to improve aspects such as 
the currently poor integration of subsystems, and the 
man-machine interface, which tends to increase load 
(weapons, munitions and equipment) and therefore, 
reduce combatants’ mobility. In the same way, energy 
generation systems currently have limited capacity, 
making it impossible to carry out very prolonged 
operations.
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Protection of Platforms and Critical Assets

This Functi onal Area includes technologies related to the protecti on of platf orms 
and criti cal assets, including threat detecti on systems (RF, opti cal, acousti cal, etc.), 
threat countering systems (decepti on, interference, neutralisati on, destructi on) 
and passive protecti on systems (shielding, coati ng, stealth, etc.). 

To avoid overlaps, the following items are excluded from this group: technologies 
related to passive protecti on and weapon systems; technologies concerning 
sensors, materials and object signatures since they are addressed in the 
Platf orms and ISTAR Functi onal Areas; and technologies concerning simulati on 
and modelling, as they are described in the ICTs Functi onal Area.

Accordingly, this Functi onal Area of Protecti on of Platf orms and Criti cal Assets 
defi nes the following fi ve Functi onal Sub-Areas:

Functi onal Area: Protecti on of Platf orms and Criti cal 
Assets

Functi onal Sub-Areas

ESM and ECM electronic warfare systems

Directed energy weapons

Self-protecti on systems

Simulati on and training in electronic warfare systems

Protecti on systems for criti cal assets and deployed forces
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Functional Area: Protection of Platforms 
and Critical Assets

Functional Sub-Area: ESM and ECM electronic warfare 
systems

This Sub-Area includes digital reception technologies, the design of systems intended 
to be modular, multifunctional and reconfigurable in order to simplify adaptation to 
different platforms and missions, and introduces the NEC concept for all systems 
deployments. Furthermore, special attention is paid to countering IEDs.

TG 5.1.1
To increase 
technological 
capabilities to 
develop ESM and 
ECM for non-
communications 
systems, which 
are modular, 
multifunctional, 
reconfigurable and 
multiplatform.

Developing technologies to achieve scalable, modular 
and multifunctional RF systems (SMRF), which will make it 
possible to reduce the cost and development times of RF 
military systems. Moreover, thanks to multi-functionality 
(the use of common RF equipment systems for radar, 
ESM2, ECM3 and communications) it will be possible to 
reduce the weight and volume of the RF equipment on-
board military platforms. 

Developing technologies to facilitate effective 
cooperation among various ESM and/or ECM platforms 
(multiplatform systems) which will produce improved 
accuracy in locating emitters and higher effectiveness 
in electronic warfare actions. Special attention will 
be paid to technologies enabling the installation of 
non-communications electronic warfare systems in 
unmanned aerial vehicles (UAVs).

Enhancing technologies such as advanced EW algorithms, 
digital reception, solid-state amplifiers (GaN) compact 
T/R modules and active electronically scanned array 
(AESA) antennas.

TG 5.1.2
To increase 
technological 
capabilities to 
develop ESM 
communications 
systems that 
are modular, 
multifunctional, 
reconfigurable and 
multiplatform.

Developing technologies to achieve communications 
ESM/COMINT capabilities, which are fast and easy 
to deploy, and capable of operating in movement. 
Specific focus on developing modular, multifunctional 
and reconfigurable systems enabling different types of 
multiplatform collaboration missions.

Special attention will be paid to technologies for 
developing electronic communications warfare systems 
characterised by low cost, consumption, weight and 
volume for unmanned aerial vehicles (UAVs).

2 Electronic Support Measures
3 Electronic Counter Measures



I-41
Defence Technology and Innovation Strategy

General Directorate of Armament and Materiel

ANNEX 1 - Technological Analysis

Functional Area: Protection of Platforms 
and Critical Assets

Functional Sub-Area: ESM and ECM electronic warfare 
systems

TG 5.1.3
To increase 
technological 
capabilities to 
develop ECM 
inhibitor systems 
(against RC-IED and 
communications) 
that are modular, 
multifunctional, 
reconfigurable and 
multiplatform.

Developing technologies to achieve ECM capabilities 
against communications and radio-controlled IEDs 
(RC-IED); these should be fast and easy to deploy, 
with the capacity for operation in movement. Special 
attention will be paid to developments that are modular, 
multifunctional and reconfigurable, making it possible to 
perform different types of missions among collaborating 
platforms, including the electronic protection of critical 
platforms and assets, explosives deactivation equipment, 
and electronic attacks on C2 systems. Equipments to 
counter RC-IED (active and reactive) and ECM systems 
will be synchronized and cooperative. 

Other priority goals include developing SDR techniques 
and architectures to ensure an easy and quick 
incorporation of new functionalities and capabilities 
as the threat evolves, whilst reducing costs. Special 
attention will be paid to technologies for developing ECM 
payloads for unmanned aerial vehicles (UAVs).
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Functional Area: Protection of Platforms 
and Critical Assets

Functional Sub-Area: Directed energy weapons

This Sub-Area includes the promotion of national and international cooperation 
activities aimed at establishing technological criteria in all aspects of RF directed 
energy weapons, intended to temporarily incapacitate or even destroy the electronic 
systems of the threat (guidance systems, command and control systems, weapons 
systems, communications systems, etc.), by generating sufficiently high-powered 
radio frequency.

TG 5.2.1
To establish 
mechanisms 
necessary to achieve 
initial capabilities 
in the area of RF 
directed energy 
weapons (DEW-RF).

The aim is to achieve initial capabilities in these technologies, 
so that in the future it may be possible to develop directed 
energy systems to perform electronic attacks and to possess 
means of protection against such attacks.



I-43
Defence Technology and Innovation Strategy

General Directorate of Armament and Materiel

ANNEX 1 - Technological Analysis

Functional Area: Protection of Platforms 
and Critical Assets

Functional Sub-Area: Self-protection systems

This Sub-Area is aimed at developing technologies, demonstrators and prototypes 
for the detection of threats that represent an immediate danger to the platform 
(laser, IR or optical guided missiles) and combating them by electromagnetic means. 

Excluded from this area of development are self-propelled and multi-spectral 
decoys (included in the Armaments Functional Area), as well as passive detection 
and electromagnetic combat against RF guided threats, which is developed in the 
Functional Sub-Area “ESM and ECM electronic warfare systems”. With respect to 
“hard¬-kill” technologies, this Area includes active protection systems for vehicles 
(TG 5.3.2).

TG 5.3.1
To increase 
technological 
capabilities to 
develop sensors 
and actuators and 
integrating them into 
the self-protection 
system.

Developing IR, laser, EO and UV technologies for threat 
detection and EM combat. Advances will be sought in 
the integration and improvement of these sensors and 
actuators in order to detect and classify threats in the 
shortest possible time, with a minimal rate of false alarms, 
and to combat them with maximum effectiveness.

TG 5.3.2
To generate 
technological 
capabilities for the 
evaluation of Active 
Protection Systems

Developing capabilities to evaluate Active Protection 
Systems, and to consider the possibilities of full 
development with respect to certain specific threats.

Platforms require ever more sophisticated protection 
systems. Active systems at the leading edge of 
technology, constitutes a possible solution. These 
systems incorporate sensors and actuators (mainly of the 
hard-kill type) integrated into the platform.



ANNEX 1 - Technological Analysis

Defence Technology and Innovation Strategy
General Directorate of Armament and MaterielI-44

Functional Area: Protection of Platforms 
and Critical Assets

Functional Sub-Area: Simulation and training in 
electronic warfare systems

The aim of this Sub-Area is to obtain simulators of EW equipments installed on 
board national platforms and to obtain simulators of principal threats as near to real 
as possible.

These simulators will be developed using standardised methods (in accordance with 
the aims of the Simulation Sub-Area, within the ICT Functional Area), facilitating 
their medium-term integration into operational simulators to coordinate electronic 
warfare activities within a higher level operation, through the application of 
interoperability techniques amongst different simulators.

TG 5.4.1
To increase 
technological 
capabilities to 
produce distributed 
simulation systems 
and electronic 
warfare training.

Developing technologies for operators training, enabling 
the planning of electronic warfare operations. The results 
of the simulation will be used as an input to electronic 
warfare systems (as a support to the initial scheduling of a 
real operation and as scenario generators for operational 
training).
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Functional Area: Protection of Platforms 
and Critical Assets

Functional Sub-Area: Protection systems for critical 
assets and deployed forces

The activities developed in this Sub-Area are aimed at the protection of critical 
assets in land and littoral environments, and at the protection of troop deployments 
in urban zones and extensive areas with complex terrain and an absence of 
infrastructure. Classified by importance, three specific areas of action are identified: 
the first concerns infrastructure in the terrestrial environment; the second, the 
littoral and harbour protection against submarine threats; and the third, protection 
against explosives-based threats.

TG 5.5.1
To increase 
technological 
capabilities to 
develop distributed 
multi-sensor 
networks, both 
autonomous and 
remote, for terrestrial 
use.

To develop technologies for the protection of critical 
assets in terrestrial environments and for the protection 
of troop deployments in urban zones and extensive areas 
with complex terrain and an absence of infrastructure. 
These technologies are based on distributed multi-
sensor land networks, which may be autonomous or 
remote-controlled, and are intended to detect vehicles, 
direction of enemy fire, movement of troops, intrusion 
on protected areas, etc. The technologies addressed in 
this TG are related to sensors for measuring different 
physical properties of the surroundings (acoustic, seismic, 
magnetic, visible image, IR, etc.), actuators (solid-state 
relays, MEMS, etc.), embedded systems and distributed 
wireless communications.

To develop technologies for narrow-band sensor 
nodes, offering short range, low cost and consumption; 
together with wide-band, greater range, sensor nodes 
to complement the former, including sensors with 
panoramic heads (IR and visible) and radars for the 
location of the source of enemy fire (coming from small 
arms, mortars and grenades).

TG 5.5.2
To increase 
technological 
capabilities to 
develop distributed 
multi-sensor 
networks, both 
autonomous 
and remote, for 
submarine use.

Developing technologies for harbour protection 
against submarine threats. This protection is based on 
distributed submarine sensor networks, supported by 
UUVs, providing fusion data on activity in the submarine 
environment (RUP). These systems will provide capability 
for submarine protection against intruders and devices 
placed by intruders.

Developing technology with low-cost, high sensitivity 
acoustic sensors, and magnetic and electric field sensors, 
to constitute the nodes of submarine sensor networks.
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Functional Area: Protection of Platforms 
and Critical Assets

Functional Sub-Area: Protection systems for critical 
assets and deployed forces

TG 5.5.3
To acquire capabilities 
to evaluate threats 
and to design and 
analyse protection 
measures for critical 
assets.

Developing tools and acquiring knowledge required 
to create models and to perform simulation, 
experimentation and analysis with respect to explosives-
based threats.
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ICT (Information and Communication Technologies)

The ICT functi onal area embraces technologies related to the applicati on of 
informati on and simulati on systems to military systems. On the one hand, it 
includes technologies concerning informati on management within military 
systems, also their transmission and all security aspects; and on the other, 
technologies used for training and operati onal support.

This Functi onal Area includes six Functi onal Sub-Areas:

Functi onal Area: ICT
Functi onal sub-Areas

Command and Control Systems

Communicati ons

Network Enabled Capability

ICT Security

Simulati on

Concept Development and Experimentati on



ANNEX 1 - Technological Analysis

Defence Technology and Innovation Strategy
General Directorate of Armament and MaterielI-48

Functional Area: ICT

Functional Sub-Area: Command and Control (C2) 
Systems

This Sub-Area includes R&T activities focused on information systems providing 
capabilities for military C2 functions, improving the current systems by making use 
of new technologies, as well as developing new systems to automate and address 
functionalities that are not currently covered.

Due to the particular nature of C2 systems, they cannot be considered in isolation 
from the other Areas and Sub-Areas, particularly now that new technological 
capabilities are enabling a level of integration with platforms, weapons systems and 
simulators that just a few years ago was inconceivable.

TG 6.1.1
To enhance the 
integration and 
interoperability of C2 
systems.

At present, one of the main problems encountered with 
C2 systems is the lack of interoperability and integration 
of systems, both among the C2 systems themselves 
and with external systems (sensors, weapons systems, 
simulators, robotic forces, etc.).

This TG is focused on making use of technologies to 
obtain a single “system of systems”, overlying the 
different levels of command (strategic, operational and 
tactical) and functionalities (information, operations, 
logistics, personnel, etc.) required.

TG 6.1.2
To increase the 
automation of CIS 
capabilities associated 
with C2 systems.

Investigating technologies and capabilities to 
complement the ICT capabilities of C2 systems and thus 
enable the latter to function optimally. Currently, many 
functions are still performed in a procedural way, and 
in this respect ICT systems can help through their total 
or partial automation. In particular, the fusion, analysis 
and real time use of the information compiled from 
different platforms and systems, involving the processing 
of large volumes of information, could benefit from the 
implementation of automatic systems to filter, categorise 
and summarise this information providing different 
types of analysts with useful information. Processes 
such as data mining, automatic indexing and even expert 
systems, in this respect, can play a very important role.
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Functional Area: ICT

Functional Sub-Area: Command and Control (C2) 
Systems

TG 6.1.3
To increase 
technological 
capabilities to assist 
in the decision taking 
process.

Developing capabilities to better analyse a situation by 
means of decision-taking assistance systems.

Decision-taking support requires the compilation of 
information regarding both one’s own forces and those 
of the enemy, to analyse the current situation, to 
generate alternatives and to evaluate them. Decision-
taking support systems belong to a multidisciplinary 
environment, and include efficient access to available 
information, the effective presentation of this information 
in various formats using different instruments, together 
with the modelling of possible actions and simulating 
their results.

TG 6.1.4
To facilitate human 
interaction in C2 
systems.

Acquiring and implementing technologies in order to:

a)  Obtain man-machine interfaces requiring minimal 
interaction by the user to introduce and obtain 
information, moreover, presenting system information 
in the most efficient and natural way possible to 
facilitate understanding, especially in hostile and/or 
adverse surroundings.

b)  Analyse and model the human factor for inclusion 
in the operational concept of the system as an 
element to be taken into account in its design and 
creation, defining specific requirements and selecting 
architectures, services, sensors, etc., that improve the 
satisfaction of these requirements.
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Functional Area: ICT

Functional Sub-Area: Communications

This Sub-Area includes R&T activities aimed at achieving military communications 
systems and networks to facilitate interoperability in both wired and wireless areas 
of activity, including in the latter respect radio, free-space-optics and acoustic 
communications. Within their inherent limitations, elements in the wireless sector 
should be mobile, with high data transmission capacity, and be adaptable to the 
medium and reconfigurable, at both node and network-wide level. 

This Sub-Area includes R&T activities aimed at improving geolocation and radio-
navigation systems, and applying them in tactical environments.

TG 6.2.1
To increase 
technological 
capabilities to 
develop secure 
military radio 
communications 
systems, based on 
software radio and 
cognitive radio.

This TG concerns national capabilities when developing 
military software defined radios, which present a high data 
transmission rate, with adaptation and reconfigurable 
capability, functioning as an ad-hoc mobile network, etc.

These radios should be based on international software 
architectures, such as Software Communications 
Architecture (SCA) and ESSOR architecture, enabling 
international cooperation to develop a waveform network 
to address the necessities of new theatres of operation. 
With such radios, it should also be possible to implement 
inherited waveforms, enabling interoperability with the 
tactical radios supplied to Spanish Armed Forces, or 
even new waveforms responding exclusively to national 
requirements.

In addition, the new software defined radios, and 
the waveforms developed on this basis, should meet 
national security requirements in order to enable the 
transmission of information with specified levels of 
classification. Furthermore, multi-channel radios should 
be capable of managing, in a secure way, different levels 
and domains of security.

Finally, this TG also includes the development of cognitive 
techniques for dynamic spectrum management, with the 
principal aim of improving the coexistence of various 
countries radio networks in deployment of coalition 
forces.



I-51
Defence Technology and Innovation Strategy

General Directorate of Armament and Materiel

ANNEX 1 - Technological Analysis

Functional Area: ICT

Functional Sub-Area: Communications

TG 6.2.2
To improve the 
interoperability 
of secure military 
communication 
systems and 
networks.

Enhancing interoperability in tactical networks by 
developing systems meeting reference level international 
military standards, seeking middleware technologies to 
enable this interoperability.

The armed forces are evolving towards network-oriented 
communications, so that there will be interconnection 
among all users/participants that may generate and/or 
demand information: sensors, actuators, C2 elements, 
etc. The interconnection of all these elements will enable 
the transmission of video, voice and data, enabling 
not only the exchange of data between sensors and 
actuators but also, for example, real-time collaboration 
and dynamic planning.

Accordingly, activities will be aimed at obtaining the 
capability to link NEC bodies with maximum granularity 
by means of a networking communication system, 
enabling an extension of communications by linking 
inter-switching nodes and by interconnecting sensors, 
actuators and information systems, thus maximising 
effectiveness.

In addition, network capabilities will be maximised by 
using transmission media supported by inherited or 
new-generation network-performance links, beyond 
the parameters of capacity and bandwidth attributable 
to the physical level of the communication system. 
Such parameters include latency, efficiency, information 
security and integrity, traffic prioritisation, mobility and 
re-configurability of users and commutation nodes, and 
inter-operability.

TG 6.2.3
To increase 
technological 
capabilities to 
develop non-
guided optical 
communication 
systems.

Technologies related to free-space optical 
communications, ranging from those more related 
to particular characteristics of the medium, to others 
concerning the laser transmitter and the signal 
processing.

Optical band transmission is of potential use as a radiating 
medium, both because of the high capacities it provides, 
and because of the communications protection derived 
from its high degree of directivity.
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Functional Area: ICT

Functional Sub-Area: Communications

TG 6.2.4
To increase 
technological 
capabilities to 
develop radio 
navigation systems in 
tactical environments.

Improving geolocation and radio navigation systems 
in tactical environments. Determining self geolocation 
and that of friendly participants, as well as following the 
latter in tactical encounters.

Furthermore, this TG includes activities aimed at using 
existing navigation and positioning systems, developing 
new mechanisms for geolocation based on trilateration, 
and protection of the system from denial of service.

TG 6.2.5
To increase 
technological 
capabilities 
to develop 
submarine acoustic 
communications 
systems.

Improving the performance of submarine acoustic 
communications, through the efficient use of the low 
frequency spectrum, developing new low-distortion 
modulation techniques, and developing mechanisms 
for interference suppression and recovery from signal 
fading.

TG 6.2.6
To achieve 
interoperability in J 
series data links and 
expanding the range 
of transmission media 
supported.

Achieving total interoperability among the data links of 
platforms in the Spanish Armed Forces, and achieving a 
basic level of interoperability with the platforms of allied 
countries in J series data links (Link-16, Link-22 and VMF). 
This TG also addresses the expansion of transmission 
media (satellite, secure WAN networks, etc.) over which 
different J series data link messages would be sent.

TG 6.2.7
To increase 
technological 
capabilities to 
develop intelligent 
antennas that can 
be streamlined with 
platforms.

Using fractal techniques to develop antennas for military 
systems. By means of fractal geometry, the shape and size 
of antennas can be adapted, improving their integration 
and streamlining with the platform and providing 
multiband capacity and improved working bandwidth.

The TG also includes phased array and electronic pointing 
techniques, which are essential for the development 
of “satellite on the move” systems and for integrating 
the antenna within software-defined radio systems. 
To achieve this technological capability, it will be 
necessary to investigate beam-forming signal processing 
techniques, in which those of adaptive behaviour are of 
special interest, enabling maximum signal strength and 
minimal interference during transmission.
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Functional Area: ICT

Functional Sub-Area: Network Enabled Capability (NEC)

This Sub-Area includes activities to test the technical viability of the NEC concept, 
developing the architectures, tools and technologies to support and implement the 
national NEC concept.

TG 6.3.1
To increase 
technological 
capabilities to 
develop national NEC 
architecture.

Investigating and developing technologies to support the 
implementation of an ICT architecture that meets the 
demands posed by NEC, and developing communications 
infrastructure supporting the needs arising in information 
distribution.

TG 6.3.2
To increase 
technological 
capabilities in the 
area of knowledge 
management 
technologies and 
collaborative 
environments.

Achieving technologies to establish an appropriate 
knowledge management environment and thus obtain 
the information required at any time-suitably processed, 
analysed and structured, and correctly assimilated by 
all involved. Examples of these technologies include 
collaborative tools, virtual communities, social networks, 
etc.
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Functional Area: ICT

Functional Sub-Area: Communication and Information 
Systems security

This Sub-Area is aimed at advancing the technological development of 
communication and information security, by developing cryptology systems and 
algorithms, multilevel and biometric systems, etc., and by defining and developing 
standards.

TG 6.4.1
To increase 
technological 
capability to develop 
cipher devices, 
both software 
and hardware, in 
order to increase 
communications 
security and ensure 
interoperability 
among different 
implementations 
using the same 
protocol.

Promoting the development of appropriate encryptation 
technologies in order to increase communications 
security, with special attention to interoperability among 
the cipher devices made by different manufacturers, and 
their efficiency.

TG 6.4.2
To increase 
technological 
capabilities to 
develop systems that 
can work at different 
levels of security 
(Multilevel Security).

Promoting the development of technologies and/or 
systems in order to manage different levels of security 
and to maintain communication with the different allied 
environments (NATO, EDA, etc.), considering possible 
applications in NEC environments.

TG 6.4.3
To increase 
technological 
capabilities to 
identify and/or 
authenticate persons 
and devices in tactical 
environments.

Promoting skills in emerging technologies both for 
identifying and/or authenticating persons and devices in 
tactical environments, using biometric techniques, and 
for their application to control network node access, etc.
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Functional Area: ICT

Functional Sub-Area: Communication and Information 
Systems security

TG 6.4.4
To improve 
capabilities to 
evaluate and develop 
cyber defence 
technologies.

Cyber attacks seek to exploit the vulnerabilities of 
systems. This TG addresses the capability to evaluate and 
develop technologies to counter such cyber attacks.
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Functional Area: ICT

Functional Sub-Area: Simulation

This Sub-Area includes R&T activities related to simulation technologies, focused 
on: a) training (individual and collective); b) systems acquisition (simulation-based 
acquisition), experimentation and capability development; c) tools for analysis, 
planning and operations support.

TG 6.5.1
To increase 
technological 
capabilities for 
interoperation 
among simulators 
and real systems, in 
order to obtain more 
realistic simulation 
environments.

Defining mechanisms for data exchange and control of 
implementation, before, during and after the simulation.

TG 6.5.2
To achieve the 
technological 
capability to 
design simulation 
environments reusing 
components, making 
them more effective, 
configurable, flexible 
and adaptable.

Promoting the development of methodologies and 
processes to implement low cost simulators and with 
higher versatility and expansion capability, making use of 
COTS components and modular designs (that is, designs 
based on simulation components that are independent 
of the platform and can be reused in other simulators).

TG 6.5.3
To update the 
technological 
capability to model 
the battlefield and its 
environment.

Developing simulation systems at high or very high levels 
of resolution, by achieving a representation of battlefield 
elements (humans, combat platforms, weapons, 
sensors, etc.) and all associated effects (detonations, 
communications, electronic warfare, IR and radar 
simulation, etc.), as well as providing individual and 
human organisation behaviour patterns according to the 
situational environment.
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Functional Area: ICT

Functional Sub-Area: Concept Development and 
Experimentation (CD&E)

The Ministry of Defence seeks the technological capability to implement concept 
development and experimentation, from both operational and technological points 
of view, in order to transform and modernise the Armed Forces. 

In this context, “concept” means the possible solution to a specific problem arising 
from the needs facing the Armed Forces in responding to a specific threat in a 
given scenario, environment or situation. It may include organisational or doctrinal 
aspects, the application of new technologies, improvements in the procurement 
process, etc. “Concept development” is understood as the entire process that takes 
place from the identification of possible solutions (concepts) to specific problems 
until they are implemented. This concept development is carried out by means 
of “experimentation” as the scientific method of establishing hypotheses, and 
subsequently the evaluation of them.

TG 6.6.1
To improve 
capabilities to 
obtain and define 
the technological 
needs and functional 
requirements of the 
Armed Forces.

Developing technologies aimed at reducing development 
times and putting technological solutions into service, 
through a better understanding and application of the 
capabilities and necessities specified by the user.

TG 6.6.2
To acquire the 
capacity to evaluate 
technologies, 
standards and 
solutions arising 
from different areas 
of technological 
application.

Achieving the capability to evaluate technologies, 
standards and solutions arising in diverse situations of 
technological application, from a two-fold perspective:

a)  Verifying the technical suitability of specific solutions 
(either via rapid prototyping or via the development of 
validation infrastructure).

b)  Verifying the operational suitability of solutions by 
means of experimentation. 

After the evaluation of standards, and having decided 
upon their use, it is also necessary to obtain mechanisms 
for verification and validation in order to certify the 
correct use of the technologies in question. 

TG 6.6.3
To improve 
technological 
capabilities 
in the area of 
experimentation.

To meet this TG, technological infrastructure 
must be acquired to carry out the corresponding 
experimentation activities, regarding both obtaining 
and defining needs and evaluating technologies and 
standards.
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In 2003, the General Directorate of 
Armament and Materiel (DGAM), 
part of the Ministry of Defence, 
created the Technology Watch 
and Foresight System (SOPT) as an 
element of the Under-Directorate 
for Technology and Innovation (SDG 
TECIN). The principal aim of this 
System is to provide the Ministry with 
technical criteria on all technological 
areas of interest to Defence. Thus, it 
reinforces mechanisms of technology 
prioritisation and technology watch 
in order to identify advances in those 
technological areas of interest for the 
Ministry of Defence. 

The creation of the SOPT is supported 
by similar decisions taken by Spain’s 
neighbours with respect to defence 
issues. Countries such as the UK, 
France and Germany have units or 
departments with similar purposes 
to those of SOPT. Furthermore, 
at the transnational level, similar 
technology prioritisation and 
technology watch units have been set 
up, with those of the EDA and NATO 
being the two most representative. 
The EDA technology watch system 

is based around a series of CapTechs 
and on national activities in this 
regard. CapTechs were established 
in order to promote the technology 
watch and application of civil 
technologies for defence purposes, 
particularly in the areas of security, 
transport, aerospace and ICT. On the 
other hand, NATO’s technological 
investigation strategy establishes 
the need to offer technical criteria 
on present and future requirements, 
identifying and communicating 
the  availability of technologies and 
investigating processes for their rapid 
incorporation into defence systems. 
All these functions of technology 
watch are carried out by the Research 
and Technology Organisation (RTO).

One of the principal challenges to be 
faced in adapting to technological 
change is the question of identifying 
emerging technologies that will change 

ANNEX II
The Technology 
Watch and 
Foresight System 
(SOPT)
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the way issues are currently addressed 
and more specifi cally, those with 
considerable potenti al for disrupti on. 
One of the problems related to 
investment in emerging technologies 
is their sheer number; as at an early 
stage of their development, a great 
many may appear to be promising. In 
additi on, as development advances, 
their progress is unpredictable. For 
this reason, it is necessary to carefully 
balance the investments made in 
these types of technologies, as it is 
practi cally impossible to invest in all of 
them simultaneously. 

In order to reach an opti mal 
level of investment on emerging 
technologies, only those of greatest 
potenti al interest should be selected. 
For this selecti on, SOPT develops 
a number of acti viti es such as 
technology watch and foresight, 
prioriti sati on of technologies and 
programme evaluati on, providing 

the Ministry of Defence with the 
technical criteria necessary to take 
decisions on technological issues. 

Technology watch is a fundamental 
element in adapti ng to the 
speed of technological advance. 
Technology watch, together with 
technology foresight, is crucial in 
creati ng the foundati on on which 
all decision-supporti ng acti viti es 
will subsequently rest. In additi on, 
SOPT seeks to identi fy initi ati ves and 
informati on of interest as possible 
support for the Ministry of Defence 
R&D programmes. To determine the 
current technological state of the art, 
SOPT performs systemati c analysis 
of sources of informati on, and in 
order to obtain the broadest possible 
perspecti ve, it collaborates with 
similar organisati ons, both nati onally 
and internati onally.

Moreover, to support the medium-
long term planning of R&D 

Currently Acti ve Technological Observatories

•  Weapons, muniti ons, ballisti cs and protecti on

•  NBC defence

•  Electronics

•  Energy and propulsion

•  Materials

•  Opti cs, optronics and nanotechnology

•  Land systems

•  Naval systems

•  Informati on, communicati ons and simulati on technologies

•  UAVs, roboti cs and aerial systems



II-3
Defence Technology and Innovation Strategy

General Directorate of Armament and Materiel

ANNEX II - The Technology Watch and Foresight System (SOPT)

activities and to identify emerging 
technologies, SOPT also scrutinises 
the future, estimating technological 
advances by carrying out periodic 
exercises with the participation of 
experts, research centres, industry 
and universities. These exercises are 
intended to compile information 
on trends, advances and future 
technological challenges to help 
orientate future R&D endeavours.

In addition, these technology watch 
activities are aimed at achieving 
the application of innovative 
technologies in diverse technological 
fields. As these activities must 
address a wide spectrum of 
knowledge, SOPT is structured into 
Technological Observatories, one for 
each technological area of interest. 
These Technological Observatories 
are continually evolving, in tune with 

the dynamism of their technological 
surroundings. Another factor 
that provides added value to the 
Technological Observatories is that 
in each of them, experts from the 
Ministry of Defence and the rest 
of the Public Sector, as well as 
universities and private companies 
collaborate. The participation of 
these co-workers, both from the 
Ministry itself and from elsewhere, is 
considered vitally important in order 
to obtain a truly global technological 
vision.

Through technology watch, the 
Ministry obtains a comprehensive 
understanding of the state of the 
art of these technologies and this, 
together with ongoing dialogue and 
interaction with technicians and 
other experts, the Ministry is able 
to evaluate R&D project proposals, 

Network Structure of the Technology Watch and Foresight System

 ITM - INTA - CEHIPAR
 MINISTRY OF DEFENCE
 Other Ministries

 Industry

 SMEsSMEs

 Research Centres 

 University

International 
programmes

RTO

programmes
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taking optimal investment decisions 
and acting as a “smart client”.

In particular, this knowledge enables 
SOPT to carry out a technological 
evaluation of the R&D proposals 
received at the Under-Directorate 
for Technology and Innovation (SDG 
TECIN). These proposals are associated 
with the general process of systems 
procurement and R&D activities, 
resulting from international forums 
(proposals for cooperation in the 
framework of the LoI, the European 
Defence Agency and multilateral 
organisations) and national initiatives 
(COINCIDENTE programme), so that 
by the end of each year over 100 
proposals have been evaluated. This 
assessment, in addition to purely 
technological criteria, is based on 
the needs or requirements defined 
by the Armed Forces, and seeks to 
identify the possible dual application 
of the technologies selected. In this 
procedure, priority is given to the most 
promising emerging technologies, in 
order to promote the technologies of 
highest interest to the Ministry. 

These technologies of interest to 
defence are highlighted following 
a prioritisation of all the emerging 
technologies identified in the 
technology watch process. SOPT’s 
ambition here is to highlight R&T 
activities, performing a technological 
prioritisation to facilitate strategic 
definition and management. In 
addition, it seeks to optimise the 
use made of limited resources by 
analysing technological advances, 
identifying opportunities and 
potential threats, and promoting 
the incorporation and application 
of technologies of interest arising 
from civil research and development, 
particularly in areas sharing a 
common technological background 

with defence (security, ICT, aerial 
transport, space, etc.).

In addition, SOPT supports the 
commitments made under European 
policy on R&T to increase levels of 
joint investment and to improve 
the return on investments made. 
To achieve this, European R&T 
investments are focused towards 
areas of interest for defence that are 
not covered by civil investments. 

Technological prioritisation is viewed 
as one of the cornerstones on which 
investment planning in defence R&D 
and planning for the procurement of 
armaments and materiel should be 
based. This approach identifies a set 
of priority technologies to be applied 
with particular regard to the defence 
sector’s special needs. 

In this field, SOPT supports defence 
planning by collaborating in the 
technological aspects of R&D set out 
in the Master Plan for Armament 
and Materiel (PDAM). This Plan 
incorporates official policy on the 
procurement of armament and 
materiel and the schedules for 
obtaining future defence systems. 
In its technological aspect, the Plan 
includes forecasts, trends, sub-
areas and technological challenges 
foreseen in the medium-long term, 
together with medium term R&D 
policy, including goals, guidelines 
and the instruments necessary for 
the Plan’s development. The PDAM 
policy and guidelines describe specific 
R&D actions and activities, through 
technological approaches contributing 
to achieving military capabilities. As 
a result of these efforts, a group of 
technological areas of interest in the 
field of security and defence has been 
identified, to be considered in the long 
term (15-20 years) in order to provide 
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the military capabilities defined in the 
Military Capabilities Objective (OCM).

So that both this defence environment 
and that of the civil sector may 
interact and benefit from the 
activities carried out by SOPT, all the 
information derived is disseminated 
through various mechanisms, 
amongst which the Defence 
Technology Watch Bulletin and the 
Monographic studies, single-focus 
studies of areas of special interest 
for the defence sector, published by 
SOPT, are the most representative 
examples. (http://www.
defensa.gob.es/areasTematicas/
i n v e s t i g a c i o n D e s a r r o l l o /
sistemas/#sub5).

Defence Technology 
Watch Bulletin

The Defence Technology Watch 
Bulletin is the most important 

method of technology diffusion 
developed by SOPT. All the 
information published is distributed 
throughout the organisation, thus 
providing the Ministry with improved 
understanding and preparation in 
technological matters. 

The Bulletin is an electronic 
publication, which has been in 
publication since 2003. Its purpose 
is to publicise and explain initiatives, 
projects and technologies of interest 
in the defence field. Participation in 
this publication is open to any expert 
or collaborator whose contribution is 
considered of interest in the field of 
these new technologies.

The website below provides a 
more detailed description of 
SOPT’s activities and provides links 
to the Bulletin and an overview 
of each monographic study 
published by SOPT (http://www.
defensa.gob.es/areasTematicas/
investigacionDesarrollo/sistemas/)
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“Esteban Terradas” 
National Institute for 
Aerospace Technology 
(INTA)

INTA is a self-governing public 
research agency that forms part of the 
Secretariat of State of Defence and 
has the status of Directorate General. 
Its principal focus is technological 
R&D in the fields of aeronautics 
and space; it also provides advisory 
services, technical support, trials and 
certification for the Armed Forces 
and the industry within this sector.

The INTA Statute, in accordance with 
Royal Decree 88/2001, of 2 February 
2001, and its subsequent amendment 
under Royal Decree 343/2010, of 19 
March 2010, establishes the following 
functions for the Institute:

•  To direct and implement national 
programmes that, due to their specific 
technological content in aeronautics 
and space fields, are assigned to it 
by the Governmental Committee for 
Scientific and Technological Policy, 
the Ministry of Defence and other 
competent bodies within the General 
State Administration

•  To train technicians, perform trials, 
analyses and all types of tests 
and experimental work, provide 
technical advice to public bodies 
and industrial or technological 
companies, and to constitute the 
Ministry of Defence metrological 
laboratory. 

 ANNEX III
Ministry of 
Defence R&T 
Institutes (INTA, 
ITM and CEHIPAR)
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•  To disseminate scientific, 
technological and technical 
knowledge that may contribute to 
the development of the national 
industry and to the scientific and 
technological research.

The governing structures of the 
Institute are its Board of Governors, 
its President (the Secretary of State 
for Defence) and the Director-General 
of the Institute, who is also the Vice-
President of the Board of Governors. 
In managing and developing its 
activities, the Institute is structured 
into four general Sub-Directorates 
and a General Secretariat.

•  The General Secretariat is 
responsible for the economic and 
administrative management of the 
Institute, for preparing its budget 
and for the control of its economic, 
financial and human resources.

•  The General Sub-Directorate of 
Coordination and Planning is 
responsible for the operational 
activities of the Institute and its 
relations and coordination with the 
Armed Forces. It is also responsible 
for preparing the Institute’s strategic 
plans, monitoring and controlling 
the different programmes and 

activities, and preparing the Annual 
Plan.

•   The General Sub-Directorate 
for Research and Programmes 
carries out the management and 
implementation of technological 
R&D projects, particularly those of 
aeronautical and space nature.

•  The General Sub-Directorate for 
Experimentation and Certification 
manages and implements the 
projects of certification and 
experimentation carried out by 
the Institute, together with most 
of the technical assistance and 
collaboration provided to the 
industrial sector.

•  The General Sub-Directorate 
for Institutional Relations and 
Commercial Policy is responsible 
for establishing relations with 
national and foreign scientific and 
technological organisations, and 
for negotiating agreements and 
commercial relations entered into 
by INTA.

The activities performed can be 
grouped into four blocks, one 
dedicated to management, two 
dedicated to technological activities, 
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and the final one dedicated to 
external activities and international 
cooperation:

•  Within the activities performed 
in the area of management, 
worth mentioning are those 
maintained by the Institute with 
universities in the field of R&D, 
together with the organisation of 
specific collaboration agreements, 
scholarships, work practice 
stays and joint participation in 
research projects in most of its 
areas of activity, but particularly 
in aeronautics and space sectors, 
in which the Institute is a national 
benchmark. Let us also mention 
the Office for the Transfer of 
Research Results (OTRI), which 
provides INTA researchers with 
specialised advice in the area of 
R&D&i. This Office also constitutes 
an interface between the diverse 
research groups and the scientific 
and academic environments, the 
different branches of the Spanish 
administration and companies that 
make use of this technology.

•  The Institute’s R&D activities are 
structured within the following 
programmes: space, electronic 
technologies, aeronautics, 
materials and structures, 
energy and environment, and 
observation systems. These 
areas all contain a considerable 
degree of complementarity and 
there is widespread collaboration 
between the research groups. 
INTA actively participates in the 
RTO groups within NATO and 
in the EDA. At the Institute, 
international collaboration is 

considered an important means of 
R&T development, as the subjects 
addressed are mainly sensitive 
and relevant to national security 
and the programs are developed 
jointly with other countries of our 
environment.

•  The Institute performs activities 
of certification and trials, in the 
aeronautics and space fields, 
and also acts in other fields of 
technology, such as terrestrial 
transport and renewable energies.

•  As part of its external actions and 
cooperation, INTA carries out 
institutional drives to publicise its 
activities in the aerospace sector, 
through work groups, conferences, 
exhibitions, visits, meetings and 
the Internet. In addition, it actively 
participates within the principal 
organisations and national and 
international initiatives in the 
sector (UN, NASA, ESA, GARTEUR, 
ESRIF, GMES, GEO, EURISY, etc.) 
and maintains a European Project 
Office with facilities in Brussels.

Finally, let us mention the 
Astrobiology Institute (CAB), which 
is operated jointly with the CSIC and 
whose offices are in the INTA main 
building. It is dedicated to studying 
the origin of life and its presence in 
the universe. Its activities incorporate 
the scientific work carried out 
in the areas of astronomy, fluid 
dynamics, geology, biochemistry, 
biology, genetics, remote sensing, 
biocomputing, ecology, computer 
science, physics, robotics and 
communications engineering. In 
addition, it is the leading non-US 
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research centre associated with 
the NASA Astrobiology Institute, 
which incorporates 14 scientific and 
laboratory groups from all over the 
USA.

“La Marañosa” 
Institute of Technology 
(ITM)

The “La Marañosa” Institute of 
Technology (ITM) resulted from 
a process of rationalizing, in 
accordance with the instructions of 
the Secretary of State for Defence 
set out in Directive 0168/2001, the 
human and material resources of a 
series of former technological centres 
that formed part of the Directorate 
of Armament and Materiel: the 
Carabanchel Research Centre (PEC), 
the Naval Research and Development 
Centre (CIDA), the Artillery Precision 
Workshop and Electrotechnical 
Centre (TPYCEA), the Armaments 
Central Chemical Laboratory (LQCA) 
and La Marañosa National Industrial 
Plant (FNM).

The ITM has its headquarters at the 
“La Marañosa” estate in San Martín 
de la Vega (Madrid). The ITM also 
incorporates the Torregorda Test 
Centre (CET), located in San Fernando 
(Cádiz), and the installations of the 

Radioelectric Analysis and Trials 
Centre (CEAR), which is part of the 
Department of Electronics, located in 
Iriepal (Guadalajara).

Ministerial Order DEF 3537/2006, 
which created the ITM, assigned it 
the following responsibilities:

•  To provide appropriate technical 
advice to the Ministry of Defence 
regarding armaments, materiel and 
equipment. 

•  To perform assessments, trials and 
tests of armaments, materiel and 
equipment belonging to the Armed 
Forces.

•  To participate in the Ministry of 
Defence Technology Watch and 
Foresight System (SOPT).

•  To provide technical direction, 
as and when required, for R&D 
projects, and to ensure the total or 
partial implementation, of those 
expressly assigned to it.

•  To perform the metrology and 
calibration activities corresponding 
to it.

•  To provide technical support, as 
and when required and under the 
conditions established, to other 
Ministries and to other public and 
private organisations.

In addition to these objectives, the 
Institute should focus its activity and 
orient its work towards adding value 
to the process of experimentation 
and the development of innovative 
operational concepts (Concept 
Development and Experimentation, 
CD&E), thus enhancing military 
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capabilities. Accordingly, the 
Institute’s responsibilities can be 
summarised as:

“The identification, development and 
validation of operational concepts, 
within an environment of efficient 
experimentation (CD&E), leading 
to the systematic improvement of 
military capabilities”. 

The ITM is organised into the 
following seven technological areas, 
in which R&D&i is the activity 
developed, together with another 
three areas concerning the auxiliary 
staff to the Institute’s governing 
body which are responsible for 
strategic management, technological 
management, economic and financial 
management, and the management 
of persons, resources and services.

The seven technological areas are 
the following:

•  Platforms, concentrating on the 
development and experimentation 
of military vehicles (land or 
amphibious platforms) and 
on the optimal integration 

of different systems on such 
platforms, covering areas such as 
mechanical prototyping, vetronics, 
motorisation and intelligent 
logistics systems. 

•  Optronics and Acoustics, where 
the main activities are those of 
development and experimentation 
in micro and nanotechnologies 
for optronics applications and, 
particularly, in technologies aimed 
at reducing the electromagnetic 
signature, in order to improve 
the camouflage of material and 
persons, and to optimize weapons 
guidance in order to reduce 
collateral damage.

•  Metrology and the Human Factor, 
which in addition to meet the 
calibration-related needs of the 
Institute as a whole, focuses on 
the measurement of physical and 
chemical magnitudes. One of the 
main responsibilities of this area is 
that of experimentation in biometric 
aspects in order to improve the 
man-machine interface, and thus 
achieve the optimal adaptation 
of armaments and material to the 
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combatant, taking into account the 
particular requirements arising in 
various operational scenarios.

•  NBC Defence and Materials; this 
area concerns the performance 
of studies and trials regarding 
defence against threats of a 
nuclear, biological and chemical 
nature, to improve detection 
techniques and to optimise 
diagnostic procedures. In addition, 
it characterises energy materials, 
such as powders and explosives, 
as well as other special materials 
such as intelligent textiles, 
plastics, glass and ceramics, 
amongst others. One of the 16 
chemical substance verification 
laboratories designated 
worldwide by the Organisation 
for the Prohibition of Chemical 
Weapons to support it in its task of 
international inspections and to 
“unequivocally” detect possible 
threats of this nature, falls 
within this area. It also promotes 
experimentation into innovative 
solutions in the field of effects 
ballistics, to optimise systems for 
protecting troops against different 
explosives threats encountered in 
the field of operations, and most 
particularly, against the effects of 
improvised explosive devices.

•  Armaments, to study and prepare 
ballistics, rocket and missile trials.

•  Information, communications 
and simulation technologies; this 
area develops programmes in the 
field of command, control and 
communications systems. It has 
great experience and proven results 

in the area of interoperability 
among simulators. In addition, it 
now has two new units, Information 
Security and Experimentation in 
Network Enabled Capabilities.

•  Electronics; this area works in 
relation to electronic warfare, radar 
systems, tactical data links, robotics 
units and energy generation.

The ITM is one of the main initiatives 
established by the Ministry of 
Defence to optimise resources and 
improve management efficiency, and 
constitutes a resolute commitment 
to innovation, research and 
development. The ITM provides the 
technological impulse to achieve the 
transformation of the Armed Forces 
and contribute a positive value to 
society.

El Pardo Model Basin 
(CEHIPAR)

El Pardo Model Basin (CEHIPAR) 
is a public centre for research, 
technological development and 
high-level technical assistance. It is 
administratively configured as an 
autonomous national organisation, 
as stipulated in Article 43.1a) of Law 
6/1997, of 14 April 1997, on the 
Organisation and Functioning of the 
General State Administration. It is 
governed in accordance with Royal 
Decree 1636/2009, of 30 October 
2009, which in turn amended Royal 
Decree 451/1995, of 24 March 1995, 
reorganising the CEHIPAR, under 
Law 6/1997, of 14 April 1997, on the 
Organisation and Functioning of the 
General State Administration, and as 
applicable, by Law 13/1986, of 14 April 
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1986, on the General Coordination 
and Promotion of Scientific and 
Technical Research, among other 
applicable legal measures.

CEHIPAR is part of the Ministry of 
Defence, in the General Directorate 
of Armament and Materiel (DGAM). 
Its fundamental activity is study, 
experimentation and research 
concerning the hydrodynamic 
aspects of naval construction in 
the military, merchant shipping, 
fishing and leisure-activity fields. Its 
activities include research (basic, 
applied and innovative), projects 
and experimentation to enable 
further progress in naval technology 
and vessels, as well as to apply fluid 
mechanics to other branches of 
science and technology.

The Centre works for both Spanish 
and foreign clients, concerning all 
types of ships and military, civil, 
fishing and leisure-activity vessels. Its 
main functions are:

•  Experimentations with models to 
study and assist projects for ships, 
equipment and structures, with 
respect to their hydrodynamic 
aspects.

•  Research and experimentation to 
achieve energy savings in ships.

•  To certify achievable ship 
speeds and other hydrodynamic 
parameters or characteristics 
determined from the results of 
sea trials and the verification of 
these trials, together with those of 
other systems and equipment, as 
required.

•  To study hydrodynamic aspects 
applicable to other branches of this 
technology and to other scientific 
specialities.

•  To collaborate with national and 
international R&D organisations, 
acting as an element for the transfer 
of Spanish technology, within its 
competences.

•  To promote cooperative work 
and exchanges in scientific and 
technical R&D work with analogous 
centres abroad.

DIRECTOR 
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•  To train specialized technical staff, 
in collaboration with universities 
and companies.

Technologically, CEHIPAR can 
be considered one of the most 
advanced of its type in Europe. In 
1996, the EU classified the Centre 
as a “Large Scale Facility”. In 2005, 
it was classed as a “Large Scientific 
Facility” by the Spanish Ministry of 
Education and Science. At present, 
CEHIPAR is part of the network of 
Singular Scientific and Technological 
Facilities (ICTS) coordinated by the 
Ministry of Science and Innovation 
(MICINN). It is a founding member 
of the Spanish Maritime Cluster 
and a sponsor of the INNOVAMAR 
Foundation. Moreover, it is a 
member of the International Towing 
Tank Conference and of the 
Corporative Research Ships (CRS) 
association. In Spain, it is rated as a 
Technical Centre of Excellence and it 
has ISO certificates in Quality (ISO-
9001), the Environment (ISO-14001) 
and Security and Health. 

CEHIPAR has gradually expanded its 
range of activities, to include, for 
example, CAD / CAM development, 
numerical hydrodynamics, 
computational fluid dynamics and, 
above all, R&D&i.

At present, 70% of the work carried 
out by the Centre is research-
oriented, while the remaining 30% is 
associated with experimentation.

CEHIPAR has the following three 
principal facilities:

•  The Calm Water Towing Tank. 
This is the oldest of its facilities, 

inaugurated in 1930, and 
subsequently enlarged to the 
present length of 320 m.

•  The Cavitation Tunnel. This facility 
was opened in 1952 and tests the 
existence of cavitation in propulsor 
designs. It also measures pressure 
fluctuations and the nominal 
and effective wake, and predicts 
erosion, noise levels, etc.

•  The Ship Dynamics Laboratory. This 
facility was opened in 1992, and 
carries out trials of the sea-keeping 
behaviour of all types of ships and 
floating marine structures.

CEHIPAR also carries out periodic 
tests of manoeuvrability in the 
Valmayor Reservoir and has the 
following laboratories:

•  Hydrodynamic Numerical 
Calculation Centre (Computational 
Fluid Dynamics). This Centre 
performs computer-assisted 
calculations of the hydrodynamic 
characteristics of keels, propellers 
and of sea-keeping behaviour, using 
state-of-the-art software.

•  Hydraulics Laboratory. This 
laboratory calibrates flow meters 
using the weighing method.

CEHIPAR forms part of the General 
State Administration, providing 
technological support to other 
national agencies. It collaborates and 
maintains close contact with many 
other organisations, both national 
and international. The former include 
the Spanish Navy, CEDEX, the Ministry 
of Infrastructure, the Polytechnic 
University of Madrid, the Polytechnic 
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University of Barcelona, the Spanish 
Yachting Association, etc. Among 
the international organisations are 
the ITTC, the CRS, the HYDRALAB III 

infrastructure cooperation network, 
the NATO Research and Technology 
Organisation, EDA and the SAFEDOR 
Network. 



Nanosat 1B satellite during vibration tests.

Ministry of Defence. INTA.
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This metrics enables us to quantify, 
approximately, the level of maturity 
of a given technology (materials, 
components, devices, systems, etc.) 
to assess its possible incorporation 
into a complex system. The use of 
this parameter can provide support 
for the decision-taking process 
with respect to the use of new 
technologies or systems, determining 
whether they are at an appropriate 
state of research, experimentation 

and development for the project or 
mission as a whole.

Although different definitions have 
been proposed by various agencies, 
they are all quite similar. The most 
important of these has been made 
by the US Department of Defense 
(DoD) and the North American Space 
Agency (NASA). The levels defined by 
NASA are those shown in the tables 
below.
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Technology Readiness Level Description

TRL1. Basic principles observed 
and reported.

A start has been made in R&D to 
identifying the basic principles of the 
technology and its application.

TRL2. Technology concept and/
or application formulated.

Once the basic principles have been 
identified, practical applications can be 
defined. Application of the technology 
is theoretical and there is as yet no 
experimentation or detailed analysis 
with which it can be proven.

TRL3. Analytical and 
experimental critical function 
and/or characteristic proof of 
concept

This level includes analytical studies and 
laboratory tests to validate in a tangible 
way the accuracy of the analytical 
predictions made. These studies and 
experiments should form part of the 
validation using a “concept test” of the 
applications/concepts formulated in 
TRL-2.

TRL4. Component and/
or breadboard validation in 
laboratory environment.

After the successful realisation of the 
“concept test”, the basic technological 
elements must be integrated to test they 
all function together correctly, in order 
to determine the concept establishing 
the desired performance levels for a 
given component. This validation should 
be designed to support the concept 
formulated previously, and should also 
satisfy the requirements of applications 
of a potential system making use of this 
technology.

TRL5. Component and/
or breadboard validation in 
relevant environment.

At this level, the validity of the component 
being tested must be significantly 
higher. The basic technological elements 
should be integrated in a reasonably 
realistic way with supporting elements 
so that the technology can be tested in 
a simulated environment or in a realistic 
one.
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Technology Readiness Level Description

TRL6. System/subsystem model 
or prototype demonstration in a 
relevant environment.

At this level, there should exist a model 
or prototype that is representative of the 
system/subsystem, going well beyond 
the model tested in TRL 5, and it will be 
tested in a more realistic environment. 
The results of this test should be totally 
satisfactory.

TRL7. System prototype 
demonstration in an operational 
environment.

This level represents a significant 
advance over TRL6, requiring the 
demonstration of a real system 
prototype in an operational context, for 
example a platform or a component of a 
complex system.

TRL8. Actual system completed 
and qualified through test and 
demonstration.

The technology has been tested in its 
final form under controlled conditions. In 
almost every case, this level represents 
the conclusion of the development 
of the real system for most of the 
technology elements. At this level, the 
new technology could be integrated 
into existing systems.

TRL9. Actual system proven 
through successful mission 
operations.

The technology has been tested in its 
final form in real missions. In almost 
every case, this level is the result of 
the final “error correction” of the real 
system development. At this level, the 
new technology could be integrated 
into existing systems.
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In accordance with the stated aims 
of the ETID to achieve cooperation 
among all the agents involved, this 
strategy was developed on the basis 
of a participative methodology. It 
was defined and carried out in the 
following three phases:

1. Analysis 

2. Dialogue 

3. Consolidation 

These phases are explained in detail 
in the following sub sections. 

Analysis phase
The phase of analysis was the longest 
and most important of all those 
involved in the strategy preparation. 
In order to organise current and 
future R&T activities efficiently, 
this phase began by determining a 
series of contexts or thematic areas 
in which these activities were to 
be grouped. This area spanned the 
entire set of military capabilities of 
interest, taking into account the full 
spectrum of technologies related to 

these capabilities. In view of these 
requirements, the following six 
areas were then defined (termed 
“Functional Areas” in the ETID 
framework, see chapter “Introduction 
of the ETID” and Annex 1):

• Armaments

•  ISTAR - Intelligence, Surveillance, Target 
Acquisition and Reconnaissance

• Platforms

• Personal protection

•  Protection of platforms and critical 
assets

•  Information and communication 
technologies

The following phase was to set up 
six groups of experts (one for each 
Functional Area), made up of staff 
from SDG TECIN, INTA, ITM and 
CEHIPAR, coordinated by the SDG 
TECIN.

Taking as their starting point 
the POCAM and PDAM planning 

ANNEX V
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documents, the SOPT foresight 
studies, the technological capabilities 
of the defence industry and the 
priorities and trends in defence R&T 
at an international level (in particular, 
those established by the RTO and 
the EDA), these groups of experts 
established preliminary technological 
objectives to be met in the field of 
R&T. The aim was to ensure that the 
Spanish Armed Forces may in the 
future have the systems they require 
to perform their missions, and that 
the operational needs expressed 
in the OCM are met. These goals or 
Technological Goals were decided 
upon following a detailed analysis 
of military capabilities of interest, 
the technological lines set out in the 
PLP-AM and the R&T policy directives 
contained in the PDAM.

The Technological Goals represent 
the basic building blocks on which the 
entire strategy is to be constructed, 
and serve as a fundamental guide for 
determining the set of R&T activities 
to be carried out in forthcoming 
years, and by means of which the 
future operational necessities of the 
Armed Forces will be met.

Dialogue phase
Having established the preliminary 
technological goals, a phase of 
discussion and dialogue was entered 
into with all the agents involved in 
defence R&T, to compile suggestions 
for improving this preliminary 
definition of our technological 
ambitions. Invitations to participate 
in this dialogue were extended to all 
those involved in defence R&T, from 
suppliers of the technology (industry, 
research centres and universities to 
the final users (the Armed Forces). 

In order to obtain an instrument 
to channel participation and an 
exchange of opinions among the 
different agents, a website was 
created (www.etid.es) presenting 
the preliminary version of the 
Technological Objectives defined by 
the Ministry of Defence groups of 
experts. To receive the opinions of 
the different agents and to promote 
dialogue and discussion among 
all those involved, this website 
was complemented with online 
questionnaires and opinion forums.

Thanks to this ETID website, 
invaluable contributions were 
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received from diverse players in the 
field of defence R&T, representing 
a very high level of participation. In 
order to consolidate the contributions 
made and to promote a more open 
dialogue among the agents, in 
January 2010 the SDG TECIN hosted 
ETID work sessions attended by 
over 200 representatives from the 
Ministry of Defence, industry, official 
agencies and the academic world. 
These work sessions enabled a more 
direct exchange of opinions amongst 
the different agents in the field of 
defence R&T, facilitating exchange 
of impressions and enhancing the 
contributions made to the ETID.

Consolidation phase
In the final phase, the diverse 
contributions made during the 
dialogue phase were incorporated. 
On the basis of these contributions, 
the final version of the Technological 
Goals was reached, resulting in the 
present document.

Within the Ministry of Defence, the 
ETID will be complemented with the 
development of roadmaps setting out 
the R&T activities to be performed so 
that the different Technological Goals 
may be achieved.



Command and control system for anti -aircraft  arti llery operati ons (CIOCPL).

Ministry of Defence.



VI-1
Estrategia de Tecnología e Innovación para la Defensa

Dirección General de Armamento y Material

The European Defence 
Agency (EDA)
The European Defence Agency 
(EDA)1, established by the EU Council 
on 12 July 2004 by Council Joint 
Action 2004/551/CFSP, is required 
to support Member States and the 
Council in their efforts to improve 
European defence capabilities in 
crisis situation management, and to 
support the Common Foreign and 
Security Policy, and in particular the 
Common Security and Defence Policy 
(CSDP). In order to fulfil this mission, 
the Agency is responsible for the 
following main tasks:

•  Defining and developing the 
military capabilities required to 
satisfy the CSDP.

•  Promoting defence R&T 
collaboration, in order to make 
more efficient use of European 
resources in defence research 
and technology.

•  Promoting cooperation in the field 
of armaments, regarding both 
development and acquisition.

1  http://www.eda.europa.eu/

•  Reinforcing the European Defence 
Technological and Industrial Base 
(EDTIB) and the international 
competitiveness of the European 
Defence Equipment Market 
(EDEM).

Each of these tasks is carried out 
by the corresponding Operational 
Directorates within the EDA: 
Capabilities, R&T, Armaments and 
Industry & Market. 

EDA R&T Directorate – The 
CapTechs Network

The most important task of the EDA 
R&T Directorate is to promote and 
catalyse R&T collaboration among 
EDA member countries, in order 
to satisfy their defence capability 
requirements.

 ANNEX VI
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In order to perform this task, the 
R&T Directorate has developed the 
CapTechs network2. CapTechs are 
technological areas focused on a 
specific area of the military domain. 
Each of these areas is examined 
by a group of European experts 
belonging to governmental defence 
agencies, industry, research centres 
and academic institutions. The 
R&T Directorate, at present, has 12 
CapTechs, in three groups reflecting the 
principal areas of military capabilities: 
information acquisition and processing 
(IAP); guidance, energy and materials 
(GEM); and environment, systems and 
modelling (ESM).

The main task of the CapTechs is to 
propose, generate and direct R&T 
projects to respond to the needs 
of European military capabilities. 
Accordingly, the CapTechs organise 
frequent seminars and work sessions 
on technologies considered most 
promising for defence applications, 
with particular emphasis on emerging 
and disruptive technologies3.

2  Capability Technology (area)
3  Additional information about the CapTechs 
can be found in the special issue (No. 21) of 

European Defence Research 
& Technology Strategy 

(EDRTS)

The European Defence R&T strategy 
(approved in November 2008) is 
one of the four strategic documents 
published by the EDA4. The aim of 
this strategy is to promote more 
effective collaboration in the field 
of R&T, enabling the necessary 
technologies to be supplied in good 
time to achieve the desired European 
military capabilities in the short, 
medium and long term.

The EDRTS will be implemented 
in a coordinated way with the 
Capability Development Plan and 
the EDTIB strategy. Both these 
documents address the question 
of R&T collaboration as a key factor 
to achieving enhanced European 
capabilities in the area of defence.

the Ministry of Defence Technology Watch 
Bulletin (4th Quarter, 2008).
4  The other three strategic documents 
are the Capability Development Plan, the 
European Armaments Cooperation Strategy 
and the European Defence Technological 
and Industrial Base.
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In order to achieve the goal of 
more effective R&T collaboration, 
the EDRTS defines “ends”, “means” 
and “ways”. The ends include the 
technological areas in which it is 
considered a question of priority 
to make R&T investments in order 
to improve European military 
capabilities. Following an initial 
analysis, a list of 22 priority R&T 
technological areas was obtained. 
This list now needs to be analysed 
and further detailed in order to 
obtain the set of key technologies 
comprising each of these 22 areas. 

The means are the tools that will 
make it possible to improve efficiency 
and accelerate the implementation of 
the ends, while the ways define the 
roadmaps and action plans that will 
enable these ends to be achieved.

Among the activities being carried out 
at present in developing the EDRTS is 
the definition of a Strategic Research 
Agenda for each CapTech. The aim of 
these agendas is to provide a view 
(one shared by the governmental 
members of the CapTech and by its 
non-governmental members, i.e. 
industry, academics and research 
centres) on the technological 
challenges that should most urgently 
be addressed during the next 10 
years.

By analysing the military capabilities 
that depend on each CapTech’s 
technological base, on the 
technological developments foreseen 
in the civil sector and on the evolution 
of European industrial capabilities, 
these Strategic Agendas seek to 
identify technological shortcomings 
(both present and future) related 
to defence systems in Europe, thus 
indicating the technological areas 
where R&T investment efforts should 

be focused by European defence 
ministries. The Strategic Agendas, 
moreover, set out a tentative 
investment plan (in the form of 
roadmaps) for the R&T activities of 
each CapTech. This investment plan, 
obviously, would be subject to the 
provision of finance by each of the 
participating countries.

NATO Research 
and Technology 
Organization: RTO
NATO’s Research and Technology 
Organisation (RTO) 5 was created 
in 1998 from the merger of the 
Advisory Group for Aerospace 
Research and Development and the 
Defence Research Group. It reports 
to two bodies: on the one hand, 
the Conference of the National 
Armament Directors, and on the 
other, the Military Committee. 
Spain’s participation in the RTO is 
regulated under SEDEF Instruction 
No. 157/2007, which states that, 
“under the direction of the General 
Directorate of Armament and Materiel 
(DGAM), Spanish participation in the 
RTO and its structure will ensure the 
adequate representation of Spanish 
defence research and technology in 
matters concerning NATO and will 
reinforce the acquisition of technical 
knowledge by Spanish researchers 
and technicians as a result of their 
participation in the Organisation’s 
studies and activities”.

5  http://www.rto.nato.int/.



 ANNEX VI - International Defence R&T Agencies

Estrategia de Tecnología e Innovación para la Defensa
Dirección General de Armamento y MaterialVI-4

The RTO provides crucial research 
support for NATO to achieve its 
objectives. Its fundamental mission 
is to promote and direct research 
in a cooperative environment, 
via the exchange of scientific and 
technical information, supporting 
the effective development and 
application of national defence R&T, 
thus contributing to satisfying the 
military needs of the Alliance and its 
member countries and providing an 
advisory service to NATO itself and to 
its members. 

The RTO is made-up of the following 
bodies:

The Research and Technology Board 
(RTB) is its highest authority, responsible 
for developing and maintaining NATO 
strategy in the area of R&T, and for 
directing and coordinating all its 
defence R&T activities.

The RTO Panels, comprised of six 
Technical Panels, a Modelling and 
Simulation Group and a committee 
responsible for information 
management and control. These 
bodies are established and directed 
by the RTB, and in turn supervise 
the work of the Technical Groups, 
which are directly responsible for 
implementing the RTO’s scientific 
and technological work, and in which 
national experts participate.

The Research and Technology Agency 
is the principal support organisation 
to the RTO.

All RTO research is developed via 
the Panels, which are scientific 
and technical bodies made-up of 
experts appointed by NATO countries 
and of NATO personnel. These 
Panels implement the exchange of 
information and cooperation in R&T 

activities, and are responsible for 
planning, initiating and managing 
technical activities, as well as for 
ensuring the contribution of national 
resources. The current structure of 
the RTO Panels is as follows:

• Applied Vehicle Technology 

• Human Factors and Medicine

• Information Systems Technology 

•  NATO Modelling and Simulation 
Group

• System Analysis and Studies 

• Systems Concepts and Integration 

• Sensors and Electronics Technology 

Each panel annually determines 
and manages its own Technical 
Programme, in accordance with RTB 
guidelines.

The RTO provides NATO with four basic 
elements of great value: a network of 
thousands of experts; the results of 
its investigation/analysis, contributing 
to determining NATO standards; the 
results of technological demonstrations, 
experiments and field tests carried out 
within RTO or in collaboration with 
other NATO agencies and participating 
countries; and finally, a large number 
of educational opportunities, such as 
symposia, conferences and technical 
courses.

LoI/FA EDIR (Letter of 
Intent / Framework 
Agreement for European 
Defence Industrial  
Restructuring)
The objective of this Agreement 
is to facilitate the restructuring 
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of the European defence industry, 
and thus promote a more powerful 
and competitive industrial 
and technological base in the 
framework of a common European 
policy on security and defence. 
It was signed on 27 July 2000 
in Farnborough (UK) by France, 
Germany, Italy, Spain, Sweden and 
the United Kingdom. 

The LoI Framework Agreement is 
structured into six sub-committees:

• SC1: Security of Supply

•  SC2: Transfer and Export Procedures

•  SC3: Security of Classified 
Information

• Group of Research Directors

•  SC5: Treatment of Technical 
Information 

•  Harmonisation of Military 
Requirements 

The Ministry of Defence participates 
in R&T affairs in the context of the LoI 
by means of the Group of Research 
Directors, previously termed the SC4 
Sub-Committee, which is responsible 
for defence R&T. The main role of 
this sub-committee is to promote the 
coordination of research activities 
in an environment of cooperation 
in order to expand the knowledge 
base and to stimulate technological 
development and innovation. 

Its activity is implemented through 
specific work groups examining 
particular areas of knowledge. The 
LoI applies a policy of collaboration 
and transparency with the EDA’s R&T 
directors, and regular meetings are 
held between the management bodies 
of both institutions. This approach 
produces considerable benefit to all 
concerned: the LoI offers its experience, 
while its initiatives are transferred to 
the EDA, thus providing added value to 
a wider community of States, whether 
or not they are part of the LoI.
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Among the responsibilities of 
the Ministry of Defence is that of 
promoting research and development 
in defence matters. For this purpose, 
it promotes, manages and actively 
participates in diverse R&T groups 
and programmes, both nationally and 
internationally, contributing human, 
technological and capital resources, 
in line with its counterparts in other 
European Union countries.

The current mechanisms available 
to the Ministry of Defence in R&T 
implementation are designed, 
determined and characterised taking 
into account their highly targeted 
nature. All the R&T activities carried 
out by this Ministry are aimed at 
providing the Spanish Armed Forces 
with weapons systems and materiel 
of an appropriate technological level, 
and at cultivating and promoting 
the competitiveness of the Spanish 
defence sector’s industrial and 
technological base.

Although current levels of 
technological readiness are often low 
(not exceeding TRL 6), defence R&T 
is advancing towards clearly defined 
horizons with specific objectives 
and requirements. The technologies 
to be developed are still frequently 
far from practical implementation 

in military systems, but they are 
derived directly from the specific 
areas declared of interest for the 
Spanish Armed Forces, through the 
procedures established in Defence 
Planning Process. Accordingly, it is 
the Ministry of Defence that decides 
and coordinates its R&T programmes 
and activities.

The DGAM and the INTA account for 
virtually all the R&T activities carried 
out by the Ministry of Defence.

The DGAM and the INTA 
account for virtually all the 
R&T activities carried out 
by the Ministry of Defence

R&T Programmes and 
Projects

The most important mechanisms 
established for developing defence 
R&T are the corresponding 
programmes and projects, by means 
of which know-how is acquired. This 
understanding is then materialised 
in the form of enhanced military 
capabilities.

The R&T projects promoted by and 
for the Ministry of Defence are of 

ANNEX VII
Defence R&T 
Mechanisms
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diverse origins and inspiration. They 
may be national or international, 
arising from proposals made by 
Ministry officials or by technology 
suppliers.

All defence R&T projects 
must contribute to 

providing the Armed 
Forces with state-of-the-art 

weapons systems

Whatever their origin, all Defence 
R&T projects must comply with 
the fundamental requirement 
of contributing to providing the 
Armed Forces with state-of-the-art 
technology and weapons systems. 
Thus, the Armed Forces may be 
optimally equipped, and successfully 
and safely fulfil their missions.

From this point of view, the ETID 
Technological Goals are of crucial 
importance. These Objectives are 
derived directly from the OCM and 
their subsequent development in the 
form of technological lines of action 
and the R&D policy directives set out 
in the PDAM.

When R&T projects are proposed, 
relevant criteria taken into account 
include factors such as the evolution 
of the technology, the appearance 
of new threats, the technological 
readiness of the Spanish defence 
industry, the possibility of disruptive 
technologies, the international 
context, the cost of the projects and 
the economic outlook.

The high rate of change in 
technological innovation, and the 
slower pace of weapon systems 
modernisation, due to their long life 
cycle, together with the dynamic, 

changing environment of R&T, all 
combine to impose a singular modus 
operandi in which the organisation, 
coordination and synchronisation 
of R&T activities are very significant 
factors, in which it is essential to 
reinforce and apply prospective 
technology in order to successfully 
anticipate future developments.

Accordingly, the DGAM is supported 
by the Technology Watch and 
Foresight System (SOPT), part 
of the Ministry of Defence. This 
System is responsible for analysing 
and reporting on the technological 
relevance of the projects proposed, 
their technical viability and the 
foreseeable benefits for the Armed 
Forces from achievement of the 
stated objectives.

Defence R&T projects 
must meet one or more 

of the ETID Technological 
Objectives

The way in which R&T programmes 
and projects are managed and/or 
implemented depends on the type 
of project in question, taking into 
account their origin and the area of 
management and implementation. 
With respect to the DGAM, the 
Programme Management Area 
within the SDG TECIN addresses 
decisions in the field of R&T, 
structuring the specific actions to be 
taken in the form of programmes. 
The INTA, on the other hand, has its 
General Sub-Directorate for Research 
and Programmes, which manages 
and implements technological 
R&D programmes and projects, 
particularly those of an aeronautics 
or space orientation.
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The SOPT is a fundamental 
tool for the Ministry of 

Defence in its technological 
prioritisation

Types of R&T 
programmes and 
projects

Depending on the area of 
implementation, the Ministry of 
Defence R&T programmes and 
projects are classified as follows:

Internal

These projects are originated and 
proposed from within the Ministry 
itself, by one or more of its institutes, 
agencies or departments. The same 
bodies subsequently manage and 
implement, in whole or in part, this 
type of project. In addition, there 
is frequently participation by the 
defence industry and by the academic 
world. Project aims are usually goal-
oriented.

COINCIDENTE

The programme Cooperation in 
Scientific Research and Development 
in Strategic Technologies 
(COINCIDENTE) seeks to make use of 
civil technologies, adapting them to 
the specific functionalities required 
by the Ministry of Defence. The 
projects developed in the framework 
of this programme contribute to 
enhancing the industrial, scientific 
and technological base of the defence 
sector.

Through the COINCIDENTE 
programme, the Ministry of Defence 
adheres to the philosophy of 

public procurement of innovative 
technology, or pre-commercial 
procurement, which is becoming one 
of the main instruments used for 
boosting commercial R&D&i, which 
in turn is a significant objective of the 
State Innovation Strategy (E2I).

The General Directorate of 
Armament and Materiel (DGAM) is 
the competent governing body of the 
Ministry of Defence for procurement 
processes, and is responsible 
for publishing and selecting the 
COINCIDENTE projects. Ministerial 
Order DEF/1453/2010, of 25 May 
2010, regulates the conditions of this 
project selection processes.

National cooperation

At national level, the Ministry of 
Defence creates collaboration 
frameworks with other Ministries that 
have competences in R&D. Significant 
in this respect is the collaboration 
agreement with the Ministry of 
Industry, Tourism and Commerce 
concerning the implementation of 
programmes for developing weapons 
systems such as the Leopard battle 
tank, the Eurofighter and the F-100 
frigate. In this type of agreement, 
both Ministries express their interest 
in projects that develop advanced 
technologies and innovations of a 
strategic nature and which promote 
the development, in our own country, 
of state-of-the-art technologies, the 
dissemination of which will enhance 
industrial competitiveness. 

The Ministry of Science and 
Innovation has put into effect the 
State Innovation Strategy (E2I), 
which constitutes the General State 
Administration’s programme to 
promote and support innovation. This 
initiative includes a body of measures 
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intended to transform the productive 
model in Spain, orienting it toward a 
knowledge-based economy.

Many civil technologies have been 
developed that are applicable to 
military use, and vice versa. Civil-
military cooperation is a concept that 
is set out in the European Security 
Strategy and in the European 
Security and Defence Policy, and in 
consequence, developing capabilities 
in the civil/military fields is a very 
relevant goal.

In view of all these considerations, 
the Ministry of Defence and the 
Ministry of Science and innovation 
are working to create a common 
framework to cooperate and 
coordinate their efforts and activities 
in developing the five lines of action 
that constitute the “Innovation 
Pentagon” defined in E2I.

International Cooperation

International cooperation 
programmes are those performed 
in collaboration with other countries 
or international organisations. 
These programmes originate 
from agreements, Memoranda of 
Understanding, treaties, etc., to 
which the participating countries 
have previously subscribed. In 
general, they are put into practice 
by the industries of the signatory 
countries. 

SDG TECIN manages Spain’s 
participation in various international 
cooperation programmes, 
corresponding to different 
collaboration agreements, the most 
important of which are within the 
frameworks of the EDA, the RTO and 
bilateral agreements.

European Defence Agency 
(EDA)

R&T initiatives in the EDA are normally 
initiated within the CapTechs 
environment, and are materialised as 
two different types of project:

Category A projects or programmes: 
These are proposed by one or more 
countries within EDA or by the 
Executive Director of this agency, 
and normally have the participation 
of a large number of countries. 
The budget made available by the 
different countries contributing to 
the project (cMS) is considered a 
“common fund”, used to finance 
the most highly regarded proposals, 
without the need for an equitable 
return among the contributing 
countries.

To date, the EDA has launched only 
2 Category A or Joint Investment 
Programmes (JIPs): JIP-Force 
Protection and JIP-ICET, the latter 
addressing the issue of emerging 
and innovative technologies with 
disruptive potential in future 
military operations. The regulations 
applicable to the formulation of 
these JIPs encourage the creation 
of consortia among organisations 
from different countries and the 
participation in such consortia of at 
least one SME, university or research 
centre.

Category B Projects or Programmes: 
These proposals are generally made 
within the CapTechs, and involve 
smaller numbers of countries. In 
this type of project, the contributing 
countries receive a proportional 
return to the funds provided. During 
2009, a total of 19 new Category B 
projects were launched.
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As well as the Category A and B 
projects, EDA also finances studies 
on different issues of interest for 
the Agency, known as Operational 
Budget Funded Studies. Proposals 
for the latter studies are mainly 
made by the R&T Directorate or by 
the EDA Capabilities Directorate, 
and announcements for them are 
made on the EDA website and on 
the Official Journal of the European 
Union.

The subject areas of these studies 
are normally related to reviews of 
the state of the art of technologies, 
the impact of future technological 
developments on military capabilities, 
studies of European technological 
capabilities in a particular context, 
studies of system architectures, etc.

Among the more recent initiatives 
of the EDA to promote R&T is the 
launching, together with the European 
Commission and the European Space 
Agency, of the European Framework 
Cooperation (EFC). The aim of EFC is 

to take advantage of the synergies 
and complementarity achieved in the 
R&T activities developed in European 
sectors of civil safety, defence and 
space.

Within EFC, three main areas for 
cooperation have been identified: 
chemical, bacteriological, 
radiological and nuclear defence; 
unmanned aerial systems; and 
situational awareness. These areas 
of cooperation will in the near future 
be presented as EDA Category A 
programmes.

The NATO Research and 
Technology Organisation 

(RTO)

Within NATO’s Research and 
Technology Organisation (RTO), 
scientific and technological work 
is carried out by Technical Teams, 
comprised of national experts, and 
forming part of the RTO Panels (see 
Annex VI “International Defence R&T 

RTO WORK GROUPS

Spanish Participation RTO
TOTAL
2009Panels / Year 2002 2006 2008 2009 2009/

AVT 8 14 7 3 44

HFM 1 5 4 2 55HFM 1 5 4 2 55

IST 2 1 8 8 21

NMSG 5 7 8 9 22

SAS 1 2 4 4 22

SCI 3 6 5 7 45

SET 3 11 15 14 56

TOTAL 23 46 51 47 265
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Agencies”). These Technical Teams 
are proposed, created and supervised 
by the Panels to implement the 
corresponding scientific and 
technological work. In general, 
Technical Teams have no budget 
provision and the model followed 
corresponds to that of a cooperative 
investigation in which benefits 
are derived from the exchange of 
scientific and technical information 
and from the performance of 
technological activities. The Panel 
defines priorities, establishes and 
proposes technical programmes, 
and guides and coordinates the work 
of its Technical Teams. Moreover, 
the Panel assigns specific tasks to 
be performed, ranging from the 
study of scientific, technological or 
operational issues to the organisation 
of activities such as symposia, 
conferences and experiments. 

At present, Spain participates in 
nearly 40 Technical Groups, with 
a total of over 70 representatives, 
among panellists and national 
representatives belonging to 
governmental organisations, the 
academic world and the industrial 
sector. The table above summarises 
Spanish participation in RTO technical 
groups over the last few years.

Bilateral and Multilateral

The Ministry of Defence participates 
in developing armaments cooperation 
policy by securing bilateral and 
multilateral relations among different 
countries in the area of armament and 
materiel, for a wide range of motives 
of political and economic interest. 
Accordingly, in coordination with the 
General Directorate for Defence Policy 
(DIGENPOL), the Ministry deals with 
international and foreign agencies 
on questions of armaments and 

materiel, and negotiates, directs and 
promotes – with respect to armament 
policy – programmes of international 
cooperation. From these relations, 
many advantages are derived, 
including access to knowledge and 
alternative technologies, adherence to 
priority programmes and technologies, 
sharing technological risks, obtaining 
economic and industrial benefits, and 
establishing political alliances. Very 
important bilateral relations have 
been established with the USA and 
France.

Relations with civil R&T 
mechanisms

Among other aims, the Lisbon 
strategy seeks to promote knowledge 
and innovation, attract investment, 
facilitate work and create more 
and higher quality jobs. To enhance 
knowledge and innovation in Europe, 
different funding instruments were 
created, chief amongst which, due 
to its size and relevance to the 
field of security, is the Framework 
Programme for Research, 
Technological Development and 
Demonstration. This ambitious 
programme seeks to provide 
support to fresh initiatives for the 
European economy, creating private/
public associations and helping 
SMEs to benefit from research. 
This Programme includes the 
following elements: the Cooperation 
Programme, focused on encouraging 
cooperation and reinforcing links 
between industry and research; 
the Ideas Programme, reinforcing 
research in Europe through the 
discovery of new knowledge (and 
directed by the European Research 
Council1); the Persons’ Programme, 

1  ERC - European Research Council. http://
erc.europa.eu/index.cfm/
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managing economic resources for 
researchers’ professional careers; 
and the Capabilities Programme, 
providing tools for researchers to 
reinforce the competitiveness and 
quality of European research.

As part of the Framework Programme, 
new funding instruments and 
agencies have been created: the 
European Technological Platforms2, 
are a grouping of organisations 
interested in a specific sector, led by 
industry, defining a Strategic Research 
Agenda on strategically important 
issues of great social significance, 
in which achieving the European 
goals of growth, competitiveness 
and sustainability will depend on 
appropriate medium and long-
term research and technological 
advances; Joint Technological 
Initiatives3, which seek to facilitate 
the creation of associations between 
public and private sectors, Europe 
wide; and the European Institute of 
Technology4, which is a technological 
project sponsored by the European 
Commission to promote excellence 
in the fields of higher education, 
research and innovation within the 
European Union.

With respect to the national context, 
let us mention the instruments 

2  ETP - European Technology Platform. 
http://cordis .europa.eu/technology-
platforms/home_en.html/
3  JTI - Joint Technology Initiative. http://
cordis.europa.eu/fp7/jtis/home_en.html/
4  EIT - European Institute of Technology. 
http://eit.europa.eu/

made available to industry and the 
academic world in the 2008-20011 
National Plan For Scientific Research, 
Development And Technological 
Innovation5. This plan is structured 
into four areas, among which of 
particular interest for the Ministry of 
Defence is Area 3, corresponding to 
sectoral technological development 
and innovation. The goal of this area 
is to make available to industrial 
sectors the instruments and 
programmes required to carry out 
activities concerning technological 
development and innovation. Among 
the sectors identified as priority 
for Spain are those of security and 
defence, and aerospace.

Forecasts of the budgetary resources 
needed to finance the actions 
implemented under the 2008-2011 
National Plan for R&D&i are directly 
related to the objectives specified 
in the INGENIO 2010 initiative and 
in ENCYT 2015. These projects 
include commitments such as the 
funding of major areas of industrial 
research by means of public/private 
collaboration (CENIT Projects), 
consolidating advanced research 
groups (CONSOLIDER Programme) 
and expanding the Information 
Society (AVANZA Programme).

5  Plan Nacional de I+D+i 2008-2011. CICYT 
http://www.micinn.es/stf ls/MICINN/
Investigacion/FICHEROS/PLAN_NACIONAL_
CONSEJO_DE_MINISTROS.pdf
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