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Introduction

National economies are still facing great challengecovering from the effects posed by the recent
financial and economic crisis. In Europe, the repssions continue to be observed, with new sowtes
instability and uncertainty arising from a debt andurrency crisis which have been adding further
constraints on the ability of governments to manigepace of recovery, reduce high unemployment
levels and continue fostering investment in ardwg tire key to productivity gains and long-term
growth performance, such as Research, Developmeéniaovation (“R&D+I”).

Moreover, globalization processes are deepeninghau integration and leading to greater
geographic fragmentation of production chains whabk increasingly transnational. The dynamic
growth of emerging regions is changing the patteohsglobal trade while putting at risk the
sustainability of growth models of more establiseednomies.

Thus, Europe is going through a time of unprecezterhallenges posed by the need of structural
change to strengthen competitive advantages inglbbeal markets and guarantee growth and
employment in the long-run and, simultaneously, thgency of addressing short-term challenges of
balancing public finances, reducing debt and stahg financial markets and ensuring the soundness
and the sustainability of the Economic Monetaryddni

Portugal, Spain and lItaly are no exception. Theesewonsequences of the multiple crisis affecting
Eurozone countries, which are still being felt el complexity to economic policy making, should
not obstruct the view of long-run development.

In this context, R&D+l is increasingly seen as aighe key factors for successfully meeting these
challenges, playing a decisive role in lifting ecomnies out of recession. Furthermore, R&D+l is
important to open new opportunities for both goweents and firms and assist them in finding
innovative ways to address the current challengesvell as sustainable sources of growth and
competitiveness. To meet this agenda, it is esddahft these countries maintain productive investm

in knowledge creation and productivity increasesinty through R&D+l, despite the current
adversities such as the ones relating to limiteditavailability and market uncertainty.

Market failures cause firms to underinvest in R&[sla result of the high cost and risk associatdd w
these activities and the existence of positivel®mlrs and other externalities for society as alesho
namely, less expensive, new or improved products ssmvices. These market failures are the main
arguments used to justify government incentive mess to promote higher levels of R&D+I
investment. Within firms, decisions about the dffand nature of R&D+l are mainly guided by
evaluating the return of investment, taking intoaamt, among other factors, government financial an
tax incentives.

This report aims to explore in a general way, howegnments are promoting R&D+I through financial
and tax incentives in three European countriesrtuBal, Spain and lItaly - analysing the alignmeint o
these schemes with European and OECD policy stesteand goals, identifying national attributes,
differences and points of convergence and, finadlgsessing the degree in which these schemes
contribute to the mitigation of national and regibgaps relating to R&D+I.

R&D+I Policy Strategies

Europe 2020 and the Innovation Union

In 2010, following the Lisbon Strategy which set palicy objectives for the period 2000-2010, and i
order to give a new vision and impulse to acceteratonomic recovery, foster high levels of
employment and productivity and guarantee socidiesmn, the European Commission (“EC”)

launched its Europe 2020 Strategy around threeemted and mutually reinforcing vectorsmart
5
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sustainableandinclusivegrowth. The first of these priorities is more ditg linked to the main theme
of this report.

Smart growthis understood as the need to develop a Europeamoety based on knowledge and
innovation. Thus, innovation continues to be at teamtre of European policy concerns given its
growing importance in addressing the major chaksngf productivity and competitiveness in a global
economy.

During the last decades Europe has lost groundher @lobal regions both in terms of the share of
world Gross Domestic Product (“GDP”) and at theelesf investment and outcomes of R&D+l which
are critical to the economy’s competitive advantdges USA and Japan are now stronger than Europe
in the fields of research and innovation perfornear€hina has taken over European Union’s (“EU")
lead in the number of researchers, and both Japditha USA currently have a much larger proportion
of citizens aged 25-34 with a university degree.

One of the main concerns of European Innovatiatey is closing Europe’s gap in innovation relativ
to the world’s leading regions. A structural chantgevards more knowledge intensive economic
activities is viewed as decisive to guarantee theaton of value added jobs and strengthen the
European economy’s competitiveness in global market

In this sense, Innovation Union was defined as thee seven flagship initiatives of Europe 2020
strategy. It aims to re-focus R&D+I policy on theatlenges facing our society, such as climate ahang
energy and resource efficiency, health and dembgraghange, stating that every link should be
strengthened in the innovation chain, from basgeaech to commercialisation, with the purpose of
achieving the Europe 2020 target of 3% of the E2D4 invested in R&D+I by 2020.

The Innovation Union seeks to turn Europe into arhd-class science performer”, removing obstacles
to innovation and transforming the way public amiygie sectors work together. To this end, the EC
(Europe 2020: a European strategy for smart, sustiali@ and inclusive growjrstated its commitment

to work:

- To complete the European Research Area, to dewlspategic research agenda focused on
challenges such as energy security, transport, atinthange and resource efficiency, health
and ageing, environmentally-friendly production hwets and land management, and to
enhance joint programming with Member States agebres

- To improve framework conditions for business tmuate (i.e. create the single EU Patent and
a specialised Patent Court, modernise the framewadricopyright and trademarks, improve
access of SMEs to Intellectual Property Protect&peed up setting of interoperable standards;
improve access to capital and make full use of aeinside policies, e.g. through public
procurement and smart regulation)

- To launch 'European Innovation Partnerships' betwédee EU and national levels to speed up
the development and deployment of the technologieded to meet the challenges identified

()

- To strengthen and further develop the role of EWtriiments to support innovation (e.g.
structural funds, rural development funds, R&D feamork programme, CIP, SET plafh..);

- To promote knowledge partnerships and strengthdsIbetween education, business, research
and innovation, including through the EIT, and tmrmote entrepreneurship by supporting
Young Innovative Companies
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Complementarily, the EC encourages member states:

- To reform national (and regional) R&D+| systemsftster excellence and smart specialisation,
reinforce co-operation between universities, reskarand business, implement joint
programming and enhance cross-border co-operatioareas with EU value added and adjust
national funding procedures accordingly, to enstire diffusion of technology across the EU
territory;

- To ensure a sufficient supply of science, mathsemgineering graduates and to focus school
curricula on creativity, innovation, and entrepremship;

- To prioritise knowledge expenditure, including bsing tax incentives and other financial
instruments to promote greater private R&D invesitae

To sum up, the Innovation Union strategy is expe¢tehelp bridge the existing gap between EU and
other strong and emerging world performers prewgntturope from losing ground in the field of
R&D+I which is a key-factor to strong and sustaiedbng-run growth.

OECD Innovation Strategy

The Organisation for Economic Co-operation and Dmpraent (“OECD”), of which Portugal, Spain
and Italy are members, has for decades been workitig governments influencing the way they
address common challenges and concerns, share gaotices, compare policy experiences and
enhance the effectiveness of national and intemnatipolicies.
From an early stage OECD has been highly committedostering investment in science and
technology linking it and underlining its importan¢o economic policy. This organization views
innovation as a decisive source of economic perdmca and social welfare which justifies a central
role for governments and the need for well-desigmadi effective national innovation strategies.
Thus, the main challenge for policy makers, acemydo OECD, is to develop an optimal policy mix
and instruments to promote innovation performaag&eg into consideration the different positive and
negative interactions between these instrumentgyaachnteeing support for the challenges faced by a
country’s innovation system and overall innovatyaps.
Though many governments have, in recent decadede ragnificant progress in developing and
evaluating programs and instruments to promotenseigechnology and innovation investment, finding
an adequate policy mix continues to be a real ehg# considering evolving external factors and the
current macroeconomic environment affecting manyebtged countries. In fact, empirical evidence
suggests that “R&D expenditures and venture capitalamong the first to be cut during recessions”
(OECD Science and Technology Scoreboard 2009
Recent data has added to this evidence: R&D experdgrowth in the OECD-area slowed down in
2007; patent numbers, which grew steadily betw&%b nd 2008, have seen growth rates weakened in
recent years; the number of OECD-area (triadic@matfell in 2008; and, similarly, trademarks, whic
measure product or marketing advances, fell by R02008.
Despite a still fragile recovery of the world ecang the persistent constraints over government
budgets and the uncertainty in markets, OECD cuoasrto give a central priority to innovation, as a
driver of economic growth and social developmeatinching in 2010 a renewed Innovation Strategy
which provides analysis and policy guidance. Thistegy defends an approach that considers the
interaction of the different policy domains whichosild be brought together through supportive
mechanisms at all levels of governance.
The OECD Innovation Strategy explores several ingmrissues: the need to empower people to
innovate, through high quality education and theetigpment of a wide range of complementary skills;
the importance of small and medium-sized enterpriS&ME”), which have a great capacity to
7
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transform knowledge and ideas into jobs and weakhtion; the relevance of fundamental R&D as the
foundation for future innovation; the decisive imgamce of Science for Innovation as a way of
generating “step changes”. Other highlights of gtiategy report include the importance of Innavati

in addressing global and social challenges, suchimsite change, and the key role of governance and
measurement of innovation performance.

Statistics and Indicators

Both the EC and the OECD have played a key roléhénunderstanding and development of R&D+lI
policies, not only through in-depth analysis ancbramendations but also by delivering very extensive
and up-to-date data with international comparahilit

The Innovation Union flagship initiative along wiECD Innovation strategy requires the setting in
place of strong monitoring mechanisms with the vidwneasuring performance and progress towards
R&D+I1 global shared objectives.

The Innovation Union’s analytical strategic repprbvides comprehensive statistical and economic
analysis concerning the effectiveness and effigiefaesearch and innovation systems and is exgecte
to constitute a key tool for evidence-based paiaking.

Furthermore, the monitoring of the Innovation Uniovolves an annually updated performance
scoreboard, which will allow comparative benchmagkof EU and Member State performance against
25 core indicators around the following themes:

- Enablers Human Resources, research systems, finance aporsu
- Firm Activities Firm investments, linkages & entrepreneurshitgeliectual assets;
- Outputs Innovators, economic effects.

National performance in these domains is decigivechieve one of the five headline objectives ef th
Europe 2020 strategy, already mentioned: Improtmgconditions for R&D+1 so as to rise combined
public and private investment levels in this se¢toB% of EU’s GDP by 2020, which is expected to
lead to the creation of 3,7 million jobs and inaeannual GDP by close to Euro 800 billion unt220
Apart from these indicators, relating to the Innowa Union Scoreboard, Eurostat publishes every yea
updated Science, Technology and Innovation (“S3télistics for all EU-27 countries. Additionalljet
OECD releases the Main Science and Technology atatis (“MSTI”) which support the Science,
Technology and Industry Scoreboard and the Sciemeehnology and Industry Outlook reports,
released every two years alternately.

These indicators, reports and scoreboards addresstiole cycle of innovation, including the impatt
research and innovation on raising competitiveaesistackling societal challenges.

The OECD, the European Commission and the NatiStetistical offices are currently working on a
new, single integrated indicator, based on theesilmemployment of the fast-growing innovative f&m
which will allow a better monitoring of progressimmovation.
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Case studies

Introduction - Methodology

R&D is regarded as a key investment for produgtigtins, long-run growth and social progress.
Considering this, an increasing number of goverrimdrave been playing an important role in
promoting R&D spending through various incentivliesnes. The policy-mix varies across countries
and incentives are very different in nature evethatnational level. However, most incentives can b
divided into two major blocks: Financial and taxentives. Financial incentives can take the form of
grants or loans, while tax incentives are usudfigred as tax deferrals, tax allowances or taxitsed

In order to understand the different national R&Dliges, namely concerning financial and tax
incentives, this section of the report will beginexplore the innovation profile of the three coigst
considered as well as recent policies and perfoceanhis will allow the identification of the major
challenges and R&D+I gaps for each of these caesitin order to evaluate these gaps we will conside
for the purpose of the analysis, five main key arkaked to R&D+l performance and ten chosen
indicators from Eurostat and OECD databases:

- Collaboration for R&D+I between firms: (i) % of firms collaborating (as a % of all firmahd
(i) % of SMEs collaborating (as a % of all firms)

- Scientific and Technological System Co-operation(i) Business-funded R&D in the higher
education and government sectaasd (ii) Firms collaborating on innovation with higher
education institutions

- Intellectual property: (i) Patent applications to the European Patent OffitgPO”) and (i)
Patent applications with co-inventors located alupa

- Human Resources Qualification (i) Researchers per thousand total employmamd (i)
Science and engineering degrees at first-stage

- Internationalization: (i) Share of high and medium-high-technology in marufaw exports
and (ii) % of Business R&D funded from abroad

EU-27 and OCDE area averages will be used as refeseto assess the major R&D+I gaps for each
country.

Further on in this section, an extensive charaagdn of the main financial and tax incentivesl wil
follow, with the view of revealing the main attrides, form and features of the design of each imcent
scheme.

It is expected that the existing incentive scheowmeselate in some degree with the main R&D+I gaps i
each of the three countries. In other words, R&Pelicies and strategies are expected to be designed
and oriented towards addressing the weaknessesnajat challenges of each country’s innovation
performance given the different levels of developtrtd their economies and innovation systems.

The case of Portugal

I. Recent developments in Portuguese innovation poies

The positive economic effects of innovation havtified its promotion through the dissemination of

access to new technologies, particularly thoseael#o information and communication, in order to

strengthen the capacity of value creation by firkis was assumed as a major priority of the
9
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Portuguese National Action Plan for Growth and JOBSIACE”, 2005) which also defined as priority
for R&D the increase of public and private investinén this field and stronger support for the
incorporation of R&D results in the production peeses of firms in order to boost competitiveness.
These priorities were also reflected in the threesaof the “Technological Plan - Knowledge,
Technology and Innovation” as well as in the pragrdactors of Competitiveness” of the National
Strategic Reference Framework (“NSRF”, 2007-2013).

Thus, recent developments in the Portuguese inimovablicies are intrinsically related to the main
challenges facing the innovation system and thecigpettributes of the Portuguese economy,
dominated by SMEs which have limited access to-kemgn financing and, present on, average a low
competitiveness in international markets, togethéh a serious lack of innovation culture and
insufficient Human Resources with the right skélfed motivation to invest in more knowledge inteasiv
fields of work.

Additionally, the Portuguese National Scientificdaffechnological System is considered to have
insufficiencies at the level of infrastructures ataiman Resources, with its agencies normally opeyat
in an uncoordinated approach. Finally, it is oferknowledged the weak, or in some cases even
inexistent, co-operation between firms and betwéleese and universities, public and private
laboratories or technology centres.

In response to these challenges, recently implezdgmiblic policies have been based on differerdkin
of incentives (financial and tax incentives andeotinstruments), strongly supported by European
structural funds, mainly oriented towards:

- Promoting investment in R&D+1, helping firms to egeme the difficulties in accessing credit
and promoting the diffusion of technology and cotitpeness;

- The qualification and internationalization of SMEs;
- Risk sharing in innovative investments by SMEs;

- Strengthening the material and Human Resource emeéov¢ of SMEs and implementing a
stronger culture of innovation;

- Stimulating co-operation between private and puéiitties in order to take greater advantage
of externalities generated by the existence ogstfuctures, R&D+I and knowledge, as well as
the positive network effects relating to the diftusof technology and knowledge;

- The qualification of Human Resource belonging toOR&: entities of the national scientific and
technological system;

- Ahigher focus on simplifying public administratiservices and procedures relevant for market
activities.

ii. Innovation profile

Portugal has made progress in recent years barams of elevating R&D expenditure levels and in
overall innovation performance.

The sum of public and private spending on R&D hasdased, reaching 1,71% of the GDP in 2009
(when it was only 0,81% in 2005 and 0,68% in 20049reover, according to the “Innovation Union
Scoreboard” (“lUS” 2010), Portugal belongs to theup of “moderate innovators”, ranked ™6
(climbed up 5 places in the last 2 years), whil@®7 it was included in the group of “catching-up
countries”.

10
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However, Portugal’'s performance still remains betbe EU average, and presents weaknesses in the
following IUS indicators: Non-EU doctorate studenpsiblic-private scientific co-publications, PCT
patent applications and licences as well as pateenue from abroad.

Regarding the set of indicators defined in thigisacof the report as reference for analysis, Ryais
R&D+I profile reveals both strengths and weakneg¢ses Appendix, Graph 1).

Concerning R&D+I intra-firm collaboration, in thepod 2004-06, Portugal had approximately 25,15%
of firms collaborating in R&D+I, lower than the aage of 32,69%. The gap is particularly sharp when
considering collaboration between SMEs - only 6, 7% MEs were collaborating in R&D+l, far from
the 12,9% EU average.

Private funding of R&D has not been very significanin 2008, only 2,1% of total R&D performed in
higher education and government sectors was busfoaded, clearly distant from the OECD average
of 5,54% and a figure that has even decreasedeiriait ten years (in 1998 it was 2,4%). However,
31,3% of total co-operation held by national firmas performed with universities or other higher
education institutions, close to EU average.

Considering intellectual property, namely patentligations to the EPO, Portugal performed poorly in
2006, achieving a modest level of 10,1 applicatipas million inhabitants, against the EU average of
115,1. However, regarding patent applications, @it seems to collaborate more with external
partners than most European countries - duringpéned 2004-06, 33,77% patent applications had co-
inventors located abroad, largely above the Eunopearage level of 10,82%.

Despite a lower level of researchers per thousamatal employment (5,46 researchers per thousénd o
total employment in 2007), compared to most OECDntiies, Portugal scores well and above average
in the number of Science and Engineering degredssaistage university level (which represented
24,85% of all new degrees at first-stage univerk@tyel in 2006, compared with 20,50% of OECD
average).

Finally, in what concerns “internationalization'dicators, in 2007 high and medium-high-technologies
in manufacturing exports accounted for 43,07% ef tianufacturing exports, significantly below the
64,63% OECD average. On another perspective ofnatenalization, more relating to foreign
investment, funds from abroad, as a percentageighéss enterprise R&D, are substantially lower in
Portugal compared to the average of European desr{¢,5% in 2005 against the 10% EU-27 average).

ii. Financial and tax incentives for R&D+lI

Tax incentives

Tax Incentives Scheme for Corporate R&D (“SIFIDE 11”)

The new Portuguese Tax Incentives Scheme for Cam&a&D (“SIFIDE I1") for 2011 through 2015 was
approved in December of 2010. SIFIDE Il makes nipmzhanges in the previous scheme (SIFIDE was in

force between 2006 and 2010), and this continsitikely to strengthen Portuguese competitivenedhé
R&D field.

Background

The incentive consists of a credit against the QatgoTax (“CT”) liability of expenditures incurrezh
R&D activities (net of any cash grants made by thduRuese Government to the R&D project). The tax
credit is both volume and incremental based, adegria the following rates and limits:

Nature of the  Base Rate: 32,5% of the R&D expenditure during theyéax. New SMEs may benefit, under certain
incentive circumstances, from a special increase of 10%ebtse rate;
Incremental Rate: 50% of the incremental expendibfitee period, over the simple average of the two
previous tax years, up to Euro 1,5 million. Expanskrecruiting PhD’s are eligible for an additib@8%
and the incremental incentive limit, in these caseBuro 1,8 million.

11
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Tax Incentives Scheme for Corporate R&D (“SIFIDE 11") (cont.)

Eligible
industries
&
qualifying
costs

Other
Concerns

Eligibility is broad and is not limited to parti@rlindustries. The qualified activities could ocemnywhere as
long as the cost is incurred by a Portuguese coyngaiming the benefit. The eligible expendituresliude:

The acquisition cost of new fixed assets connesid R&D activities, except buildings and land;

Wages of personnel directly involved in R&D actiegi

Allocated costs of directors and professionalsigipgting in the management of R&D institutions;
Operating expenses;

Costs of contracting R&D activities from public eigtit and/or from entities recognized as possessing R&
capabilities;

Expenditures incurred to raise capital for insiito$ that perform R&D and contributions to funds edhto
finance R&D;

Costs of registration and maintenance of patents;

Patent acquisition costs related to the developwieR&D activities;

Costs of R&D audits;

Expenses of R&D projects related to the complianitle public contractual obligations.

If the tax liability for the year is insufficienbtpermit full utilization of the credit, any unttiéd tax credit can
be carried forward up to six taxable periods.

Financial incentives

Incentives Scheme for Research and Technological Bdopment (“SI 1&DT”)

Background

Scope

Types of
projects

Eligible
expenditures

Nature of the
incentive and
applicable
standard
rates

The SI 1&DT aims at:

Creating and/or further enhancing research and téabical development (“R&TD”) skills and
capabilities;

Promoting the participation in international knodde networks and the co-operation with universities

Generating new knowledge and stimulating demoristraictivities, technology experimentation and the
dissemination and transference of technology tdtisness sector.

Projects involving industrial research and/or eitpental development activities leading to the dogrof
new products, processes or systems or to the inttimeh of significant improvements in existing orzee
considered fully eligible, namely in the followisgctors: industry, energy (production), transpod a
logistics, tourism and services.

Individual; Co-promotion; R&TD Nucleus (SMEs); R&TD fitees (non-SMESs); R&TD Demonstration
projects; Technology Mobilizer projects (clustergm@motion).

Technical staff costs; patents; raw materials g¢hdracomponents (used to build experimental, witot
demonstration plants or prototypes); subcontraafii@&D activities; scientific and technical equipmg
and instruments; specific software acquisitionjsegtion of patents, utility and drawing modelssts with
promotion and dissemination of the project’s resuhavel expenses directly connected with thegotoj
certification of R&D+l Management System; expenséh auditors; overhead costs; among others.

Non-refundable cash grants up to Euro 1 milliorsg6% of the amount that exceeds Euro 1 million in
non-refundable cash grant, leaving the remainirfg 25 a reimbursable financial incentive, computed b
applying standard rates from 25% to 75% dependinthe type of applicants and type of eligible R&DT
activities.
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Incentives Scheme for Innovation (“SlI”)

Scope

Eligible
expenditures

Nature of the
incentive and
applicable
standard
rates

The Sll is directed at supporting the following égpof projects:
Production and/or manufacturing of new goods amaces;

Introduction of new technological improvements, eamelated to setting up new production units and/
lines;
Expansion of production capacity in high-tech onayic international demand related activities;

Skilled entrepreneurship and structural investnmeareas in substantial economic expansion andtar w
exporting potential;

Adoption of new processes and methods in produciigyistics, sales, marketing and organization.

Acquisition of machinery and equipments; acquisitad specific software; computer equipment directly
related to project; technology transfer throughabeuisition of patent rights, licenses (to thetlis®% of
eligible expenses), studies, diagnostics and imests in energy efficiency.

The incentive to be granted, reimbursable in naisrealculated by applying to the eligible expenae
standard rate of 45% up to 75%. However, the incemranted may be converted into a non-refundable
incentive, up to a maximum of 75%, depending onpixormance evaluation of the contracted milestone

Incentives Scheme for Qualification and Internatioralization of SMEs (“SI QIPME”)

Scope

Types of
projects

S| QIPME aims to:

Promote the competitiveness of enterprises throeaiging the levels of productivity, flexibility artime-to-
market reaction;

Encourage innovation, modernization and internatiaation as key factors for its competitiveness.
This incentive scheme supports individual projeictisit projects, co-operation projects and simeptfi
innovation projects for investments in:

Industrial Property;

Creation, Fashion & Design;

Development and engineering of products, servindspgocesses;

Organization and management of information and conication technologies (“ICT");

Quality certification;

Environment;

Innovation;

Diversification and energy efficiency;

Digital Economy;

Marketing;

Internationalization;

Social responsibility and safety and health at work

Equal opportunities.
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Incentives Scheme for Qualification and Internatiomlization of SMEs (“SI QIPME”) (cont.)

Specific machinery and equipment, hardware andvaoét associated with the investment project;
Energy efficiency and renewable energy;
Technology transfer;
Studies, diagnostics, audits, marketing plans acliitectural and engineering plans;
Requests for industrial property rights;

Eligible International promotion;

expenditures Certification of systems, products and services;
Development of systems for quality management;
Implementation planning and control systems;
Creation and development of brands, own brands alfettons;
Costs with the hiring of technicians (two, up tor2dnths);
Vocational training.

Nature of the The incentive to be granted, reimbursable in naisrealculated by applying to the eligible expenae
incentive and standard rate of 40% up to 75%, depending on the ¢§ expenditures, size of firms (small firms are
applicable positively discriminated), and type of collaborationderlying the project (positive discriminatian t
standard rates clusters, competitiveness and technology poles). etc

The case of Spain

I. Innovation profile

Despite some progress in the recent years, narhéhe devel of R&D+1 expenditure related to Human
Resources, Spain continues to lag behind the ndvsinged EU countries. With the view of reversing
this situation, Spain has implemented a set of areasincluded in the National Reform Programme
(“NRP”) and the new National Plan for R&D and Tk fine 2008-2011 period. The latter's objectives
are linked to instrumental programs aimed at ()egating knowledge and capacities, (ii) fostering c
operation in R&D, (iii) industry-wide technologicalevelopment and innovation and (iv) promote
strategic actions in key-sectors such as energyglmdte change.

Recent changes go beyond the launching of new fiveemeasures, including the reorganization of
competences of the Ministry of Science and Innavasind university reforms.

Spain currently ranks 19th in the IUS, remainingtfee last years in the group of moderate innogator
and still bellow EU average.

Spain’s science and innovation profile demonstrateasmber of strengths showing improvements over
the years that preceded the outbreak of the fiaamcisis - despite difficult economic circumstasice
gross expenditure on R&D (“GERD”) increased comsitly from 0,9% of GDP in 2000 to 1,4% in
2008, with strong average annual real growth o¥8,4

Considering Graph 2 (see Appendix), R&D+I InterdfiCo-operation Networks, during 2004-06, only
19,20% of firms and 5,04% of SMEs collaborated &DRI activities, against 32,69% and 12,9% of
the OECD average, respectively.

In 2008, Business-funded R&D was above OECD avemaghe higher education and government
sectors (7,89% against 5,54%, the OECD averagethdmmore, 31,56% of total co-operation held by
national firms was performed with universities tner higher education institutions.

Spain scores poorly in terms of Intellectual Properdicators. In fact, regarding patent applicatido

the EPO, in 2006 Spain achieved a modest 30,42Zcafiphs per million inhabitants significantly balo
the EU average (115,10). On the other hand, duhegeriod 2004-06, 19,37% patent applications had
co-inventors located abroad, stronger internaticofd&boration than the EU average (10,82%).
Considering the qualification of Human Resource2007 Spain had 5,95 researchers per thousand of
total employment while OECD average was 7,4. HoweSeience and Engineering degrees at first-
stage university level were 24,01% of all new degrat first-stage university level, above the OECD
average (20,50%).
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Internationalization indicators show that, in 20Righ and medium-high-technologies in manufacturing
exports represented 55,59% of the total of manufaxg exports, which is a significant proportiont bu
still below OECD average (64,63%). Furthermore,ifess enterprise R&D funded from abroad
represented 6,35% of total business R&D, belonwEHe27 average (9,95%).

In this context, the Spanish government has beekimgpon a Science and Technology Act in order to
create a new framework for research funding anishfmove coordination between state and regional
administrations.

Moreover, the State Innovation Strategy was desigoeéncrease the number of innovative businesses
and strengthen their commitment to innovation, whihe national R&D+l Plan 2008-11 includes
specific public funding instruments to support ®gic research in key sectors, namely health,
biotechnology, energy and climate change, teleconication and information societies,
nanotechnology, new materials and new industriat@sses.

il. Financial and tax incentives for R&D+lI

Tax incentives

Corporate Income Tax (“CIT")

The Spanish CIT rate is 30%. Spain applies diffetaxtates for small companies (25% to 30%), oil
companies (35%), savings banks (25%), real estagsiment trusts (18%), and investment funds (B%in
offers immediate deduction of qualified R&D expendis, as well as tax credits for research and
technological innovation.

Background
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Corporate Income Tax (“CIT”) (cont.)

Nature of
the
Incentive

Credit
Limitations

Eligible
industries
and
qualifying
costs

IP and
jurisdiction
al
restrictions
Other
relevant
information

Volume Credit: The volume based credit is equalB#2df the R&D expenses incurred in the tax year;

Incremental Credit: The incremental credit equaPb4i the amount of the current year expenditures
exceeding the average of such expenditures incinré preceding two tax years. If the taxpayetigent
year spend exceeds the average of the prior tws Ve taxpayer receives a credit equal to 25%ef
current expenses plus 42% of the excess over #& ba

Personnel Credit: A 17% credit for wages paid tdifjed researchers dedicated exclusively to R&D;

R&D Equipment Credit: An 8% credit for amounts inweebin tangible and intangible fixed assets, exclgdi
real estate, used exclusively in the conduct ofifig R&D;

Patent Box: 50% of the income from the assignmeptténts is exempt from taxable income.

If the amount of qualified R&D expenses for the yaar exceeds 10% of the tax due (considering the
reduction related with tax credits), the tax creditay not offset greater than 50% of the grosslteex In
addition, if the amount of expenses does not ext6étl of the tax due (considering the reductionteela
with tax credits), the credits may offset up to 36Pthe gross tax due. Unused credits may be chrrie
forward for 15 years (no refund).

All industries are eligible for R&D tax credits foosts incurred in qualifying activities.

R&D activities include original planned investigatiaimed at acquiring new knowledge and greater
understanding in scientific or technological fiel@evelopment is considered to be the applicatiche
results of research or of any other kind of scfenkinowledge for the manufacture of new materals
products or for the design of new production preesor methods, as well as substantial technologica
improvement of materials, products, processesreriqusly existing methods (including software
development).

Qualifying R&D expenses include: Wages paid to elygds engaging in research, as well as the cost of
investments in fixed assets that are exclusiveticdg¢ed to R&D activities. Supplies and indirect expes
are excluded.

In order to qualify for any credit, all qualified R&must take place in Spain or a member state of the
European Union or in the European Economic AreawRership does not affect whether the taxpayer can
claim the credit or not.

Spain also offers an additional incentive in therf@f a 40% reduction in social security contribag for
certain research personnel.

Financial incentives

R&D Projects - Proyectos de Investigacion y Desarrol{tP1D”)

Scope

Types of
projects

Eligible
expenditures
Nature of the

incentive and

applicable
standard
rates

This incentive scheme supports business projertstdd at developing new or significantly improved
production processes, products or services, inetudoth industrial research and experimental
development.

Projects of individual firms;

National co-operation projects;

International technological co-operation projects.

Personnel costs, materials, depreciation of fixebes, external partnerships and other costs.

Multi-year projects are financed if investment eed® Euro 240.000 per company or Euro 500.000 per
project. Maximum rate of incentive equals 75% & #ligible expenses, consisting in both a refurelabl
portion and a non-refundable of 15% to 25%.
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Instrumental Line of Action for R&D + Tl Projects

Background

Scope

Eligible
applicants

Types of
projects

Eligible
actions

Nature of the
incentive

ORDER PRE/621/2008, regulating the terms, rules ommitthe management of the Instrumental Line of
Action for R&D + TI Projects, under the National Ritor R&D + Tl (2008- 2011), was published in the
Official State Gazette of March 8, 2008.

This Instrumental Line of Action includes the fallmg National Programs, (i) Basic Research Proj€i}s,
Applied Research Projects, (iii) Experimental Depetent Projects and (iv) Innovation Projects.

Companies (including SMESs); Technological Centrela®e university research and development centres;
Public R&D + TI centres; Private non-profit reseaattd development centres; among others.

Individual project or action;

Coordinated project or action;

Project or action based on co-operation;

Project or action carried out by entities locate&cientific and Technological Parks.

Basic research projects;

Applied research projects;

Experimental development projects;

Technical viability studies;

Supplementary actions (e.g., actions targetedctyan general and at academic and businessrsento
particular, to disseminate findings of scientiisearch and technological development activities);
Organization of congresses, seminars and confesence

Repayable subsidies, loans and advances.

Instrumental Line of Action for Human Resources - NNCORPORA Sub-programme

Background

Scope

Eligible
expenditures

Nature of the
incentive and
applicable
standard rates

ORDER ECI/266/2008, specifying the regulations forghent of public subsidies under the Instrumental
Line of Action for Human Resources was publishethnOfficial State Gazette of February 9, 2008.

The purpose of this line was to support the recreitt and mandatory training of high profile techeams
as well as indirect costs connected with specifiggets of industrial research and experimental
development or technical viability studies.

Personnel costs associated with the employmeniiledirihe high profile technicians under the colleet
agreement;

Consulting fees or equivalent services for initiairting;

Indirect costs.

The incentive to be granted, reimbursable in naisrealculated by applying to the eligible expenae
standard rate of 25% that can be increased up%o 80
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Instrumental Line of Action for Scientific-Technological Infrastructures - INNPACTO,
INNPRONTA and INNCONECTA sub-programmes

The Official State Gazette of July 11, 2009 puld3I©ORDER CIN/1862/2009, stipulating the terms of
reference for the grant of public aid for sciennd gechnology under the Instrumental Line of Actfon

Background Scientific-Technological Infrastructures under Netional Scientific Research, Technological Develeptm
and Innovation Plan 2008-2011 and issuing thefeakid applications for 2009 for some of its lirads
action.

Aid to the following subprograms: (i) Subprogram design, viability, access and improvement of 8lag
Scientific and Technological Facilities, (ii) subgram for scientific and technological actionsdiestific
and technological parks, (iii) subprogram for tiheation and consolidation of technological cent(e3,

Scope subprogram for the acquisition of scientific-teaatiinfrastructures in agro-food R&D and Tl centoéshe
National Agriculture and Food Research Instituig s(gbprogram for scientific-technological infragtture
projects financed jointly with the European Regidbdalelopment Fund.

T ; Individual project or action;

Ypes o Coordinated project or action;

projects ) . .
Project or action based on co-operation.
Actions relating to the improvement of Singularestific and Technical Facilities (Instalaciones Giiras
y Técnicas Singulares or ICTS);
Actions to promote access to ICTS;
Preparation of viability studies;
Supplementary actions (organization of conferenesiinars or lectures; creation and maintenance of
national thematic networks of scientific-technicdtastructures);

Eligibl Actions of scientific-technological policy aimedaitending to strategic initiatives of special mett);

aclfilcl)ng Projects to introduce or improve infrastructureedb be used for scientific and technological @tdi

Projects for the acquisition of equipment for stifemand technological infrastructures;

Projects aimed at the creation of centres foriestivhich, at the time of their application, do ragage in

any type of activity;

Consolidation projects for existing centres;

The acquisition and installation of new scientifchnical or technological equipment as well &s th

improvement of the performance of existing equiptnen

Creation and improvement of telematic networks.
Nature of the
incentive and
applicable
standard
rates

The incentive can be reimbursable grant, reimbilesativances and loans, with a maximum aid of 75% to
95%, depending on the sub-programme.

Program to support innovation in SMEs (“INNOEMPRESA”)

This program is organized by each Autonomous Comip@nvernment to all SMEs and intermediate

Scope organisms.
Advanced management and organizational innovation;
Types of C . .
. Technological innovation and quality;
projects

Collaborative innovation projects.
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Program to support innovation in SMEs (“INNOEMPRESA”) (cont.)
Tangible or intangible investments;
Computer elements;
Technical personnel;
Eligible actions  External collaborations (assistance with travehstoting fees, tutoring) intercity travel and
accommodation;
VAT or equivalent;
Overhead that does not involve 10% of eligible exiieire.
Nature of the
incentive and
applicable
standard rates

The incentive is a reimbursable grant that canicopgo 100% of eligible costs.

The case of Italy

I. Innovation profile

In terms of innovation performance, Italy is sikébelow the EU average and its relative positias h
not significantly improved over the past five yeakscording to the 2010 Innovation Union Scoreboard
2010, Italy positions itself in the group of “mod& innovators”, ranking 17 having climbed 6
positions since 2008. The main limitations ideatifiby the IUS are at the level of (i) non-EU doater
students, (ii) licence and patent revenues fronoadr (iii) venture capital and (iv) business R&D
expenditure.

In 2008, Italy’s GERD increased to 1,2% of GDPnird@,1% in 2006, remaining, however, below the
OECD average. Real GERD grew by almost 6% in b6@62nd 2007, but fell by 0,8% in 2008.

In light of Graph 3 (see Appendix), R&D+I Intra+fir Co-operation Networks, during 2004-06, presents
an extremely low 15,67% of firms and 4,28% of SMifdlaborated on R&D+I activities, against
32,69% and 12,9% of the OECD average, respectively.

Scientific and Technological System Co-operatictidators are considerably close to the average. In
2008, 4,40% of total R&D came from Business-fun&®&D in the higher education and government
sectors, slightly below the 5,54% of the OECD agera\dditionally, 32,60% of total co-operation held
by national firms was performed with universitiesother higher education institutions.

Positioning regarding national and internationakpts’ registration indicators is diverse. Consiulgr
patent applications to the EPO, in 2006 Italy hdd38 applications per million inhabitants, below
115,10 of EU’s average. However, during 2004-0673% patent applications had co-inventors located
abroad, which reveals stronger international coltabon than the EU average (10,82%).

Concerning Human Resources Qualification, in 2a@k Ihad 3,56 researchers per thousand of total
employment considerably lower than OECD averagé,4f Nevertheless, Italy scored well in science
and engineering degrees at first-stage universugllwhich accounted for 21,20% of all new degedes
this level, slightly above OECD average (20,50%).

Internationalization indicators show that, in 20R8igh and medium-high-technologies in manufacturing
exports represented 50,67% of the total of manufaxg exports, against 64,63% of OECD average,
while business enterprise R&D funded from abroad @lase to EU-27 average (approximately 10%).

In this context, recent years have shown strongditiqgal willingness to reform the research and
innovation policy framework, despite the fact tirathe last couple of years policies have been more
geared towards the recovery of the national finanbkew directions have been given both in terms of
governance and policy instruments, including, festance, the introduction of automatic incentives,
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namely tax credit for R&D and the concentratiorsthtegic guidelines on selected strategic prewiti
and thematic fields.

il. Financial and tax incentives for R&D+lI

Tax incentives
Tax credit for R&D activity (launched in 2011)
Mandatory
eligibility All kinds of R&D projects.
requirements
Cost with personnel;
Purchase of machinery and equipments;
Eligible costs  Consulting costs and other services;
Materials;
Overhead costs (maximum of 10% of the cost wittsqanel).

Incentive The contribution consists in a tax credit for tli8®of the amount of the investment that exceed the
nature average investment in R&D made in 2008-2010.

Maximum The tax credit is equal to 10% of the total R&D db&t company has spent in a year for the all R&D
incentive rate  projects.

Deadlines Applications may be submitted during a specifid@e(call for proposals).
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Financial incentives

Technological Innovation Fund orFondo Innovazione Tecnologicé'FIT”)

Mandatory
eligibility
requirement
s

Eligible costs

Incentive
nature

Maximum
incentive
rate
Deadlines

R&D projects in determinate fields defined by spedflls for proposals.

Cost with personnel;

Purchase of machinery and equipments;

Consulting costs and other services;

Materials;

Overhead costs (maximum of 30% of the cost withpirsonnel).

The incentive consists of a mix of non-refundalyengs and soft loans. The non-refundable grarqusieto

20% of eligible costs and soft loans up to 50%ligilde costs (interest rate close to 0,5% and migtequal
to 8 years).

The maximum incentive rate can reach 70% of thed tigible costs.

Applications may be submitted during a specifiaga(call for proposals currently in standby.

Development Contracts

Scope

Eligible
entities and
actions

Nature of
the
incentive

Measure aimed to support industrial projects, withie broader effort of simplifying the tools fdtracting
private investment. This initiative is consideredaial for strengthening the country’s productiepacity (as
per Article 43 of Legislative Decree 112/2008,freti by Law 133/2008).

This mechanism is designed to help attract for@igastment and facilitate the implementation ofpcoate
development plans. Subsidies are available to fohal sizes, including those with foreign heafiagfs
which implement the following types of investmendjects combined, when appropriate, with industrial
research and experimental development:

Set up new productive units;

Expand existing productive units;

Diversify the production by developing new products
Modify the production process of an existing pradwecunit.

Capital grants, operating grants (covering operagxgenses), subsidized loans, interest rate seksidia
combination of these.

Industrial Innovation Projects

Scope

Eligible
sectors of
activity

Following Italy’s new industrial policy, the programe “Industry 2015” establishes strategic guidalitee
guarantee development and competitiveness of thrgoaaic system, defining new tools aimed at encdngag
investment.

Such support measures are aimed at promoting meestin high-innovation programmes within strategic
sectors for Italy’s development, namely: energicifficy, sustainable mobility, new technologiesliang,
new technologies for Italian export industries ambvative technologies for cultural heritage.
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Research Incentive Fund

Created by the Legislative Decree 297/99, the Fupgarts applied research programmes for the
Scope development of new products, production processdsarvices, as well as the promotion of existing
technologies.

Eligible Research and development activities that fall withafollowing categories: Industrial Research and
actions Experimental Development.
miteunrt?vzf the Grants, subsidized loans, interest rate subsithizs;redit and provision of guarantees.

Comparative analysis

Financial and tax incentive schemes for R&D+I

The following table presents a general overvieviheftax and financial measures presented in greater
detail in the previous section, matching the awdélancentive measures with each key area of R&D+lI
and the rank of each country considering the setfefence indicators previously analysed.

General overview of innovation performance and exisg incentive schemes

Key Area Portugal Spain Italy
Collaboration for Rank 1 Rank 2 Rank 3
R&DH between Tl N/A Tl N/A T N/A
firms

FI v FI v FI N/A
Scientific a_nd Rank 3 Rank 1 Rank 2
Technological Tl v Tl N/A Tl N/A
System Co-
operation Fl \/ FI \/ FI N/A

Rank 3 Rank 2 Rank 1
Intellectual - v - v - N/A
property

FI v FI N/A FI N/A

Rank 1 Rank 2 Rank 3
Human Resources v TI v TI v
Qualification

FI v FI v FI v

Rank 3 Rank 1 Rank 2
Internationalization TI N/A TI N/A T N/A

FI v FI v FI v

Legend: Rank - rank number according to averageatat scores, 1= best rank; Tl - Tax incentive: Flnancial
incentive; N/A - not-available.

Since there is more available information regardimg tax incentive schemes for the three countries
considered in this report, a more thorough comperainalysis will be presented for these specific
incentives on the table below.
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Extensive comparison between the three countriesdx incentive schemes

Portugal Spain Italy
Period covered 2006-2015 N/A 2011-2012
Deagjlln_es for Open-ended N/A Specific calls for proposals
applications
Volume Credit: 25% of the R&D
expenses incurred in the tax year;
) 0 Incremental Credit: 42% of the
Base Rate: 32,5% of R&D amount of the current year ]
expenditure durlng the tax year. NeWexpenditures exceeding the average Tax credit equal to 90% of the
Simall :s’md Medium Enterprises 4t gych expenditures incurred in the amount of the investment that exceed
( SME") may benefit from a special preceding two tax years. 'the average investment in R&D made
increase of 10% of the base rate; . . in 2008 - 2010.
. eno Personnel Credit: A 17% credit for i ) . 1o
_ _Incremental Rate: 50% of the wages paid to qualified researchers Maximum incentive rate: 10% of the
Incentive nature mcr_emental _expenohturga of the dedicated exclusively to R&D; total R_&D cost the company hz_as
and rates period, relative to the simple average ) o 0 spent in a year for all R&D projects.
of the two previous tax years, up to K& Equipment Credit: An 8% Overhead costs may not exceed 10%
Euro 1,5 million. Expenses of credit for amounts invested in y

recruiting PhD's are eligible for an  tangible and intangible fixed assets, of the costs with personnel.

additional 20% and the incremental ©€xcluding real estate, used
incentive limit, in these cases, is EurgSxclusively for the development of
1,8 million. qua||f|ed R&D;
Patent Box: 50% of the income from
the assignment of patents is exempt
from taxable income.

Credit utilization

. Up to 6 taxable periods. Up to 15 taxable periods. N/A

period

.Ehglble. All industries All industries N/A

industries
Cost of new fixed assets connected
with R&D activities, except
buildings and land;
Cost with personnel directly involved
in R&D activities;
Allocated costs of directors and
professionals participating in the
manag.ement of R&D institutions; Cost with personnel directly involved
Operating expenses; in R&D activities;
Costs of contracting R&D activities ~Cost with personnel directly involved p,rchase of machinery and
from public entities and/or from in R&D activities; equipments;

Eligible expenses entities recognized as possessing  Cost of investments in fixed assets  ~onsulting costs and other services:
R&D capabilities; that are exclusively dedicated to Material g ’
Expenditures incurred to raise capitalR&D activities. aterials, '
for institutions that perform R&D Overhead costs (maximum of 10% of
and contributions to funds aimed to the cost with personnel).
finance R&D;
Costs of registration and maintenance
of patents;

Costs of R&D audits;

Expenses of R&D projects related to
the compliance with public
contractual obligations.

Finally, Portugal can be used as an interesting sasdy to better understand how specific incentive
schemes are addressing the current challengesedpiddito reduce R&D+I gaps. Considering the set
of performance indicators illustrated in Graph de(#\ppendix), the following table analyses the degr
in which tax and financial incentives match R&D+¢aknesses.
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Matching between incentive schemes and R&D+l gaps (  Portugal)

Major gaps Incentive Comments

scheme
High SII/SI 1&DT/  Positive discrimination of innovative projects whigh export potential;
technology SI QIPME No discrimination between different levels of teolagy incorporated in the
exports production of goods/services.
Intellectual S| 1&DT/SI Expenses with patents and other industrial propedistrations are eligible
property QIPME/SII/ costs.
(Patents) SIFIDE II

Other Portugal introduced in 2008 simplified procedumsthe protection of

industrial property. The progress achieved by tmesasures was recognized
in the World Bank’s “Doing Business Report 2011” whidaced Portugal
among the top countries with the most improvememegistering property.
These measures include streamlined proceduresifents that reduce time,
cost and the number of procedures, and the pdssitiila provisional patent

application.
Co-operation Sl Higher incentive rates are attributed to projelts tnvolve co-operation
between firms between firms, and with entities belonging to th&anal scientific and
and with R&D technology system;
entities Higher incentive rates for projects involving praers from recognized

clusters and technology and competitiveness poles.

S| QIPME Higher incentive rates for projects involving praers from recognized
clusters and technology and competitiveness poles.

SII&DT Higher merit scores for projects that involve inional R&DT partnerships
and collaboration with national scientific and tealogy entities and networks.

Other Projects associated with clusters and technologycampetitiveness poles, as
well as other forms of recognized collective effinty strategies, have specific
calls and fund allocations.

Researchersin  S|I/SI| Higher scores for projects that involve the creatd high-skilled jobs.
total QIPME
employment
SI I&DT Expenses with the hiring of research fellows amesatered eligible.
SIFIDE 1l In 2010 a new positive discrimination was introdiite favor the hiring of

PhD’s: Higher incentive rate applied to these egpen

Attractiveness, differences and elements of converg ence

Despite some difficulties accessing detailed infation concerning all available R&D+l incentive
schemes of the countries under analysis, someesiirg considerations can be made regarding the
differences between the various schemes and tiesctiveness.

Financial incentives are quite diverse between t@asm Portugal and Spain present a very significan
assortment of instruments which are generally ¢egtiowards reducing the major R&D+l gaps, such
as increasing collaboration between firms and asirgy qualification levels of Human Resources.
While Portuguese and Italian incentive schemes hrageneral a more broader scope, Spanish financial
incentives are more oriented towards specific sectw key areas. Most of the finance incentive
schemes are partly financed by European strudumds.

Regarding the tax incentives, generosity of theinagntive seems to be stronger in the Portuguase c
as a consequence of higher incentive rates angnhoonsly open applications. The Spanish R&D tax
credit can be viewed as particularly attractive sidering the period allowed for credit use (up B 1
taxable periods). Tax incentives differ consideydittween countries in terms of incentive rates and
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eligible costs but all three schemes have in comtherink between incentive levels and the growith o
R&D expenditure relative to the two previous yedrBus, all three tax credits promote increases in
R&D levels by firms. Common eligible costs incluebgpenditures with personnel and fixed assets.
However, these analyses of tax and financial ineestdo not take into account the way incentive
schemes actually operate in practice. The PortegR&D tax credit “SIFIDE” is a good example since
it presents several problems at the execution Met&th are relevant for the efficacy and generosity
this instrument. These issues include long delaythé evaluation of applications, vague evaluation
criteria which leads to arbitrariness in the analys R&D projects, frequent changes in legislation
attaches unpredictability to the instrument affegtilecision-making at the firm level.

The more thorough analysis of the Portuguese ocaseals that the major R&D+l gaps are being
addressed both through specific targeted incentiwes measures connected with the streamlining of
administrative procedures. Some measures, like dhes related to patents and the positive
discrimination of the hiring of PhD’s included inet “SIFIDE 11" tax credit, are recent and thus riequ
time to produce effects.

Conclusions

OECD and Eurostat indicators show that Portugadjrisand Italy lag behind most OECD and European
members in critical areas of R&D+l. Promoting stgen performance is key to strengthening
competitiveness and achieving higher levels ofanable long-term growth, especially at a time when
new and strong global players are emerging anccasing competitiveness and participation in non-
traditional markets.

All three European countries currently offer a naibset of incentive measures, which include tax and
financial policy instruments, revealing the commetmh of governments to enhance innovation
performance and promote greater private investineR&D+1.

However, the comparative analysis presented in tbport was based on the formal analysis of
legislation and reference material. Understandiogv lthese incentive schemes are designed and
implemented, the way they operate in practice a#oh farther differentiation and allow for a more
complete analysis.

In this sense, the efficacy of the available incenschemes depends also on the way information is
organized, accessible, and understandable to paiterdtional and foreign beneficiaries of these
schemes. This is particularly important regarding #ttractiveness of each country to foreign direct
investment.

OECD (2002) underlines the importance of “claritgnsistency and predictability” for the efficacy of
tax incentives in influencing R&D investment deoiss. This points to another interesting line of
research worth exploring in future comparative ysed.

References

Comisién Interministerial de Ciencia y Tecnologia@g} “The Spanish National Plan for Scientific Rasf, Development
and Technological Innovation, 2008-2011", Ministede Educacién y Ciencia.

European Commission (2009a), “INNO-Policy TrendChdrtnovation Policy Progress Report: Spain”.

European Commission (2009b), “INNO-Policy TrendChdrtnovation Policy Progress Report: Portugal”.

European Commission (2009c), “INNO-Policy TrendChdrtnovation Policy Progress Report: Italy”.

European Commission (2009d), “European Innovationr&uoard 2009”.

European Commission (2010a), “Europe 2020: A strategymart, sustainable and inclusive growth’, Comioaition from
the Commission”.

25



VII Symposium Cotec Europa
Financial and Tax Incentives for Research, Development and Innovation

European Commission (2010b), “Europe 2020 Flagshipdtive Innovation Union™, Communication from the Conssion,

COM(2010) 546 final, Brussels, 6 October 2010.
European Comission (2011), “Innovation Union Competitess Report”.
Invest in Spain (2011), “Guide to Business in SpaiMinisterio de Industria, Turismo y Comercio, Maljr2011.

Invitalia, I'Agenzia nazionale per I'attrazione diggvestimenti e lo sviluppo d'impresa (2010), “IRSTMENT GUIDE -
Doing business in Italy”.

Invitalia, I'Agenzia nazionale per I'attrazione diggvestimenti e lo sviluppo d'impresa (2011), “émtive Programmes”.

Nunes, C., Alves, R. (2010), “A Inovagdo como FadmCompetitividade em Portugal”, Gabinete de Estusl&stratégia -
MEID, BMEP N.° 11]2010.

OECD (2002), “Tax Incentives for Research and Developnieends and Issues”, Paris.
OECD (2009), “Science, Technology and Industry Scumedf, Paris.
OECD (2010a), “Science, Technology and Industry QuklpParis.

OECD (2010b), “The OECD Innovation Strategy: InnovatiorStrengthen Growth and Address Global and Social
Challenges: Analytical report”.

OECD (2010c), “Measuring Innovation: A New Perspeetjiy\OECD Publication, Paris.

Van der Horst et al. (2006), "Innovation policy; Bpe or the member states?," CPB Document 132, CPB fiigtte
Bureau for Economic Policy Analysis.

Warda, J. (2007), “Generosity of Tax Incentives’epentation at the TIP Workshop on R&D Tax TreatmeECD
Countries: Comparisons and Evaluations, Paris, 10ddelger 2007, with an update of the data in Septenti@s.2

World Bank (2011), “Doing Business 2011”, World Baniblications.

Ministero dell'lstruzione, dell'Universita e delRicerca, (2007), “Communication Plan - National Opgéoaal Programme
Research and Competitiveness 2007-2013".

26



Financial and Tax Incentives for Research, Development and Innovation

Appendix

Graph 1: Innovation indicators - PORTUGAL

1. INTERNATIONALIZATION

1.1 % of Business R&D funded from abroad (*)

1.2. % of High and medium-high-technologies in manufacturing exports (**)

2. HUMAN RESOURCES QUALIFICATION

2.1 % of Science and Engineeing degrees at first-stage university level (**)

2.2, Researchers per thousand total employment (**)

3. INTELLECTUAL PROPERTY

3.1. % of PCT applications with co-inventors located abroad (*)

3.2. Patent applications to the EPO per millioninhabitants (%)

4 SCIENTIFICAND TECHNOLOGICAL SYSTEM COOPERATION

4.1. % of Innovation co-operation with universities or other higher education institutions (*)
4.2 % of Business-funded R&Din the higher education and government sectors (**)
5. COLLABORATION FOR R&D BETWEEN FIRMS

5.1 % of SME's collaborating (**)

5.2.% of firms collaborating (**)

m EU27(*) or QECD (**) Average

Source: Indicators 3.2, 4.1 and 5.1. - Eurostatadbase. Indicators 1.1, 1.2, 2.1, 2.2, 3.1, 4.2 &rid- OECD Main Science

and Technology Indicators database
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Graph 2: Innovation indicators - SPAIN

1 INTERNATIONALIZATION

1.1 % of Business R&D funded from abroad (*)

1.2 % of High and medium-high-technologies inmanufacturing exports (**)

2. HUMAN RESOURCES QUALIFICATION

2.1. % of Science and Engineeing degrees at first-stage university level (**)

2.2. Researchers per thousand total employment (**)

3. INTELLECTUAL PROPERTY

3.1 % of PCT applications with co-inventors located abroad (*)

3.2. Patent applications to the EPO per millicn inhabitants {*)

4. SCIENTIFICAND TECHNOLOGICAL SYSTEM COOPERATION

4.1 % of Innovation co-operation with universities or other higher education institutions (*)
4.2 % of Business-funded R&D in the higher education and government sectors (**)
5. COLLABORATION FOR R&DBETWEEN FIRMS

5.1. % of SME's collaborating (**)

5.2. % of firms collaborating (**)

m EUZ7 (*) or OECD (*=) Average

Source: Indicators 3.2, 4.1 and 5.1. - Eurostatafbase. Indicators 1.1, 1.2, 2.1, 2.2, 3.1, 4.2 &rid- OECD Main Science

and Technology Indicators database.
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Graph 3: Innovation indicators - ITALY

1 INTERNATIONALIZATION
1.1. % of Business R&D funded from abroad (*)
1.2. % of High and medium-high-technologies in manufacturing exports (**)
2. HUMAN RESOURCES QUALIFICATION i
2.1 % of Science and Engineeing degrees at first-stage university level [(**) _r
2.2 Researchers per thousand total employment (**)
3. INTELLECTUAL PROPERTY 1
3.1. % of PCT applications with co-inventors located abroad (*) |
3.2. Patent applications to the EPO per millioninhabitants (*) h
4 SCIENTIFICAND TECHNOLOGICAL SYSTEM COCOPERATION 1
4.1 % of Innovation co-operation with universities or other higher education institutions (*) :F

4.2, % of Business-funded R&D in the higher education and government sectors (**)

5. COLLABORATION FOR R&D BETWEEN FIRMS

5.1.% of SME's collaborating (**)

5.2, % of firms collaborating (**)

o 20 40 &0 BO 100 120

mEU27(*)orOECD (**) Average  m ltaly

Source: Indicators 3.2, 4.1 and 5.1. - Eurostatadhaise. Indicators 1.1, 1.2, 2.1, 2.2, 3.1, 4.2 &rid- OECD Main Science
and Technology Indicators database.
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% The present report was prepared through an analgsidy the Cotec Spain Working Group, in cooperati
with Cotec Portugal and Cotec lItaly.
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Introduction

Human capital and innovation are always includedragrthe factors defining the productivity of
an economy and in today's knowledge-based sodiety importance is greater than ever. Also,
there is overwhelming evidence of the effect thase two factors have on the competitiveness of
countries and there is also evidence showing theipetitiveness is contingent upon the makeup
of its human capital and the type of innovationadnch an economy's competitive advantages are
based.

In today's global market the sustainability of atpnomy, especially the most developed ones,
requires taking advantage of knowledge in the fofmnnovation capable of generating value
which, in turn, makes it possible to maintain trevel of well-being achieved. Naturally,
knowledge and the capacity to apply it is in thedsof people who are able to detect the
economic opportunities of their know-how and posdbe skill sets to make products, services
and their processes a reality. These skills inclimse needed to open new in-roads and lead
change as well as those other numerous skills nedjéor implementation. Much has been written
about the relationship between innovation and eympénmt but there can be no doubt that the
greater the level of innovation the more qualifiee employment. And more important still is that
this employment must be able to adapt to the chahgeacterising innovative economies.

Given the existing empirical evidence, it is safesay that a virtuous circle is formed by people's
expertise giving rise to more innovations whichtum, require greater and better expertise. In
any case, preparing people is the starting poistimulating this virtuous circle and that is what
this document is all about.

The concept of human capital

According to the OECD, human capital is the sgvexdple’'s knowledge, skills, competences and
qualities conducive to the creation of personatja@nd economic well-being.

In trying to explain the relationship between growand classic production factors in the 1950s,
economists such as Solow pointed out the economoitance of people's knowledge and
competences. As is well known, Solow's major cbotion was the formalisation, in economic
terms, of the role played by technical progresgrowth. According to his initial findings, 80% of
the growth in the United States during the firstf led the 20th century was attributable to
technical progress.

However it quickly became apparent that technicabpess could only be harnessed when the
educational level of workers had reached a cettaieshold, i.e. when the necessary level of
human capital was reached to handle the new teoties becoming available at any given time.
Technical progress undergoes two stages when iesdmhuman capital requirements. During
the first, new technologies are created which ggénerated and then used, require skilled labour
and therefore higher quality human capital. Dutimg second stage the technology becomes more
commonplace so that it can be made available soskiied personnel.

In 1964 Gary Becker laid the groundwork for toddiisory on human capital which, making an
analogy with physical capital, concedes that irdiieils, enterprise and governments can invest in

31



VII Symposium Cotec Europa
Human Capital for Innovation

education, training and even in health in ordeadbieve greater and better human capital. Given
that this capital is essentially a part of indivadk) they can take decisions to increase their
capacity to contribute to the generation of wealtd therefore improve their personal income.

Human capital is essential to the creation of vddased on the use of knowledge which is the
ultimate objective of innovation. That is why thesh developed economies, which are also the
most innovative, are the ones which have takertithe to generate a sufficient base of human
capital with a view to building and sustaining ampetitive productive fabric in the global
economy. And they have achieved this, first of layl,providing educational systems which not
only convey knowledge but also skills, competerared qualities which are the components of
human capital, and secondly by ensuring that tlpeaductive systems are the source of
continuous learning. However, the human capitabtypdnas drawn attention to the existence of
disputes with regard to the financing of the prsce$ creating human capital. The lack of
information among current and potential workers drefear on the part of companies of losing
the workers they have trained, are causes of agrantly deficient allocation of resources which
should be the focus of governmental attention.

Human capital assessment in Spain, Portugal and Ita  ly

It is a recognised fact that there are importaffexdinces in the quality and quantity of human
capital available in the different countries. Anpiontant attribute of a country's human capital is
the breakdown of its adult population (age 25 tp &ktording to level of education attained. In
the United States, only 11% of the population haty @ttained a primary or compulsory
secondary education diploma. The rest is dividedenow less equally between those who have
completed secondary school and those with highmliest. These figures contrast with those of
EU-19 where slightly more than a quarter of the ytation has only primary or compulsory
secondary studies and approximately half of theufaon in the age brackets considered have
taken part in post-compulsory secondary schoolissud he other 25% have enrolled in higher
studies.

The educational profile of the population of ouret countries differs significantly from the

European and US patterns. In Spain and Italy, aqpmidely half of the population considered has
only completed primary or lower secondary studiéslevin Portugal this is the case for 75% of
the population. The breakdown at higher levelsugeqdifferent in the three countries. Italy, at
40%, is very close to the European average witlarcego upper secondary education, while
Portugal and Spain are clearly below that levelrédgards tertiary education, Italy and Portugal
are in the middle of the European average whilerSpahree points above that average.
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Percentage of the population according to level of e ducation, 2009

Primary to upper secondary  Upper secondary to tertry Tertiary
Spain 48 22 30
Portugal 70 16 14
Italy 47 40 14
USA 11 47 41
OECD Average 27 44 30
EU-21 Average 25 48 27

Source: OECD, 2011

Other characteristics of human capital include qoalification of workers and occupation by
economic activity. In our countries, skilled nonsmal workers account for between one and 14
percentage points less than the European averége.iA our countries the proportion of workers
in elementary occupations is between one and fountp higher than the European average. The
trend over the last several years has been towhedEuropean average except for Spain where
the number of workers in elementary occupationscbatinued to grow slowly.

Employed persons 15 years and older: composition by occupation (%, main job), 2010

EU ES IT PT
Skilled non manual workers 39.9 35.2 38.3 25.6
Low skilled non manual workers 24.9 26.7 24.2 25.1
Skilled manual workers 25.5 23.9 26.8 36.8
Elementary occupations 9.8 14.1 10.7 12.5

Source: Eurostat Statistics in focus 30/2011

Regarding occupation by economic activity, in 2@&dvices accounted for nearly 70% of total
employment in the EU. 39% of that was employmemharket-oriented services (trade, transport,
hotels and restaurants, IT and communications csyifinance and real estate) while the
remaining 30% was in the public administrationgjadion, health, the arts, entertainment, etc.
Industry and construction employed 25% and agucelt5%. The percentage breakdown of
employment by activity is very similar for all Elentries although Spain does stand out with
43% of the workforce engaged in market services iangl also the country with the lowest
employment in industry, 22%. Italy stands out fonpdoyment in industry (29%) and a lower
employment rate (4%) in agriculture. Portugal standt in agriculture with 11% and has the
lowest rate of employment in market and non-maokieinted services.

Employed persons aged 15 years and older: compositio n by economic activity (%, main job), 2010

EU-27 Spain Italy Portugal
Agriculture 5.2 4.3 3.8 10.9
Industry 25.4 23.1 28.8 27.7
Market services 39.2 43.3 40.4 349
Non market
services 30.3 29.3 27.1 26.5

Source: Eurostat, Statistics in focus 30/2011

In 2006 in EU-27, 9 400 000 people worked in higbhnology sectors; in Italy that number was
1 000 000, in Spain 670000 and in Portugal 116 DA average in Europe, 26% were
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professionals, 22% technicians and the remainin§o 52ad other qualifications. These
percentages were very similar in our countries pixte Italy where the percentage of technicians
was twice the European average and the numberoéégsionals was proportionately lower. In
Spain, the number of university graduates in theseors is 20% higher than the European
average and than that of Italy and Portugal. Tipani&sh difference is a constant in all business
sectors.

Employment in high technology sectors. Number and pe rcentages by type of occupation, 2006

Tot. (thousandsiProfessionals (Yd)echnicians (Ydther (%o)Jniversity grads in HT (%d)niversity grads all sectors (%)

EU-27 9372 25.7 22.1 52.1 39.50% 25.68%
ES 676 21.9 27.9 50.2 58.80% 33.73%
IT 996 12.4 40.3 47.3 21.90% 15.29%
PT 116 19.6 24.4 56 29.30% 14.04%

Source: Statistics in focus 51/2008 (Eurostat)

The need for a European Occupational Qualifications Framework

The figures used for the international comparisbmwuman capital must be handled carefully
because they are the product of the different jpeice that countries have of the same level of
professional qualification. The importance of hanmsmg this issue was highlighted back in 2000
by the Lisbon European Council and has been shwe the object of different resolutions, being
the concept of a European Qualifications Framewdekned at the 2005 and 2006 Brussels
Councils. In 2008, the European Parliament andGbancil urged Member States to use the
European Qualifications Framework as a referensgument against which to compare their
respective national qualification systems. The Raam Qualifications Framework defines eight
levels, each one of which includes different knalgle, skills and competences (Table in Annex

).

In the meantime, most European countries have mmgiéed mechanisms to develop national
qualification systems with different objectives.dome cases the main objective is to clarify the
relationships between the already existing qualiftms while in others the intention is to reform
the educational structure to make it more permeabie national systems in place in each
country have achieved very different degrees ofetigment. Portugal has already established
theirs, Spain is at an advanced state of defingaiach Italy has yet to pass the conceptual stage and
is still working on harmonising regional qualificats. The situation is similar in many other
countries such as Germany or Finland which haveagke upon the consultation phase or
France and the United Kingdom which, after haviegaled more than ten years to this process,
have finally arrived at the initial stages of implentation.

The Communication from the Commission of Novemb@t@regarding the new qualifications
and employment agenda, whose title incorporatesetit@o concepts, represents another step
forward. One of the actions proposed in this Comigation is the drafting, starting in 2012, of an
overview of qualifications to be included in thedaped list of training courses and labour market
demand through 2020, the completion by 2012 ofigtef European qualifications, competences
and occupations (ESCO) in all European languagek tanmove forward on a European
qualifications passport. (Annex Il)
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Naturally, this will require a concerted effort bwtll have very positive consequences for job
seekers, workers, companies and public institutiangl will undoubtedly contribute to a
substantial reduction in the waste of talent thhmug the European Union.

The training of human capital

We will now turn our attention to expectations ftbie enhancement of human capital in our
countries and in the European Union. It is commaoovledge that, in addition to family and
social environment, the training of human capitepehds on at least two other specific areas:
academics and entrepreneurship. The proper engatieofiethese two areas contributes to
achieving the best quality of this capital.

In our countries the educational system is fredquenriticised, especially in business circles, for

being out of date and distant from the real neédseoproductive sector. It is therefore advisable
to review the data characterising our systems antpeare them with those of reference countries
and to that end we have data which allow for aaealsle comparison.

Although experts draw attention to the fact thaiceocertain thresholds are exceeded, there is no
strict correlation between the cost of an educati@ystem and its effectiveness, it is always
interesting to compare the percentage of GDP #eht eountry allocates to education.

The EU-19 average in 2007 was 5.3% of GDP compaitd/.0% in the case of Korea and 7.6%
in the United States. Focusing on Cotec Europetcesn Portugal with 5.6% of its GDP devoted
to education is the only one which exceeds the figan average, Spain and Italy allocating 4.8%
and 4.5% of GDP respectively to education. Thegardéis are not far from Japan's 4.9% or
Germany's 4.7%.

Total expenditure in education /GDP (%),

2006

Finland 5.64%
France 5.972
Germany 4.70:
Italy 4.46€
Japan 4,932
Korea 7.00¢
Portugal 5.59¢
Spain 4.82C
United Kingdom 5.79¢
United States 7.57%
OECD Average 5.66(
EU-19 Average 5.33®

Source: OECD, Education at a glance 2010

In 2007, the average expenditure per student irllB@t all levels of education considered jointly
was $US 8 013 PPP while in the US that figure was$ §14 269. In comparison with this
benchmark, Spain was the Cotec Europe country thighhighest expenditure with 107% of the
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European average, Italy came in at 99% and Poratg8B%. However, an analysis of average
expenditure at each level of education shows sagmif differences between our three countries.

Expenditure per student at all levels (PPPs,

2007)
experurey LS
to EU-19 (%)
Finland 8 440 105.3
France 8932 1115
Germany 8 270 103.2
ltaly 7948 99.2
Japan 9312 116.2
Korea 7325 91.4
Portugal 6677 83.3
Spain 8618 107.6
United Kingdom 9 600 119.8
United States 14 269 178.1
OECD Average 8216 102.5
EU-19 Average 8013 100.0

Source: OECD Education at a glance 2010

In the field of academics there is a long-standiogcern about standardising educational levels
and that is why at the beginning of the 1960s UN@Sf£oposed a definition of training levels
which could be compared internationally and whicmsvinally approved in 1978 and was called
the International Standard Classification of Edisca{ISCED). Its most recent adaptation took
place in 1997. According to this ISCED classifioati six levels of training are defined ranging
from ISCED O, pre-school education with no pre-deteed duration, to ISCED 6, the second
cycle of post-graduate higher education whose durat typically two years.

All of these levels are important for our purpofesause they have a specific impact on the
different types of innovation. However, compuls@gcondary education which lasts for four

years, normally from age 12 to 16 and correspontingSCED 2, is especially important and

should provide general training allowing futureizgts to prepare themselves for working life.

Some countries already have a branch of trainiegded on employability but the number of

students enrolling in these courses is typicaly.lo

ISCED 3, requiring a minimum of two years of stugyepares students for higher education
(ISCED 3a) or for incorporation into the labour ketr ISCED 3b) through the intermediate
vocational training levels. This level is partialjasuited to incremental innovation and to
helping future workers achieve long-term employabil

ISCED 4 is post-secondary (non-tertiary) educatiod includes programmes such as basic pre-
university courses or short vocational programnieg tire not considered as higher training.
These programmes should include specialised mbat@rianore complex application than the
ISCED 3 programmes and the successful completiolfSGED 3 is a pre-requisite. Duration
tends to be in the six-month to two year range.ulNdly, its purpose is to enhance the
employability of students but its presence has mishied in the EU today.

ISCED 5, with a minimum duration of three yearshajher education, also has two different
branches: 5a which concludes with an UndergradailatieMasters degree giving students access
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to level 6 PhD studies, and 5b high-level vocatidraning. These levels, together with level 6,
prepare students for all sorts of innovation anoufh guarantee that they are able to meet all of
the demands of today's frenetic technological ceang

This standard allows for a more detailed comparisbnthe standing of our countries in
comparison with the rest of Europe. Italy spendsrtiost on primary education (ISCED 1) with
expenditure at 109% of the European average wipigenSchecks in at 97% and Portugal at 74%.
As for compulsory secondary education, Italy andismre at the Community average while
Portugal is at 80%. In terms of non-compulsory sdeoy education, Spain is at 114% of the
European average, Italy at 91% and Portugal at $%ing regard to tertiary education (without
counting funds received by universities for R&D iaties), Spain stands at 113% of the
European average, Portugal at 94% and Italy 6996.dlways useful to compare these data with
those of the United States which spends an avesh@8% more per student than EU-19 and
trebles per-student expenditure at university level

Annual expenditure by educational institutions per student (EU-27 = 100), 2008

Pre-primary All tertiary Al tertiary
education (for . Lower Upper All education education
; Primary ) ) )
children 3 education secondary secondary secondary excluding including
years and education education education R&D R&D
older) activities activities
Spain 112.3 96.8 99.9 114.5 104.6 113.4 107.6
Portugal 91.5 74.2 79.6 84.1 81.9 94.0 83.3
Italy 100.0 109.4 100.7 91.3 95.9 69.0 99.2
USA 171.8 1515 133.0 136.8 1354 306.8 178.1

Source: OECD, Education at a glance 2010

In 2007, 2.5% of the total number of EU-27 studemsolled in compulsory secondary education
(ISCED 2) opted for the employability branch. Ina8pthis percentage was 0.4% and in Portugal
7.0%. Italy does not offer this sort of programméhés level.

Vocational training students in lower secondary educ ation as a percentage of the student body
at that level

2000 2007 2008
Spain 0.4 0.4 0.5
ltaly 0.0 0.0 0.0
Portugal 0.2 7.0 121
EU - 27 : 25

Source: World Bank

At upper secondary education where vocational itrgirstudies (ISCED 3b) form part of the
curriculum in practically all countries, the figgrare much higher and are more comparable. In
EU-27, half of the students at that level 3 op@mdMocational Training; in Spain 43%, Italy 60%
and Portugal 34%. In the year 2000 the proportwase 33% in Spain and 24% in Italy and
Portugal. The growing interest in these studieshenpart of young people in our three countries
is indisputable.

37



VII Symposium Cotec Europa
Human Capital for Innovation

Vocational training students in upper secondary educ ation as a percentage of the student body at
that level

2000 2007 2008
Spain 335 43.4 43.8
Italy 24.6 59.8 59.4
Portugal 24.1 33.2 35.1
EU-27 : 51.5

Source: World Bank

The comparison between different countries at phpgeulevels of Vocational Training (ISCED 4
and 5b) is more difficult because in many, vocatldraining is not part of the curriculum at some
levels. In 2007 in Europe, 19% of the total numbkstudents at these levels were enrolled in
vocational training courses. A similar calculatwas made for our three countries with 2002 data
showing 3.4% for Italy, 1.4% for Portugal and 13.&¥Spain.

Vocational Training students at ISCED level 4 and 5 ou t of the total student body at those
levels (%)

Year and source

Spain 13.8 2007, World Bank
Italy 3.4 2002, Unesco
Portugal 1.4 2002, Unesco
EU - 27 19.2 2007, World Bank

Sources: World Bank, Unesco

With regard to ISCED level 6 (PhD), only Finlandarsfis out in terms of the percentage of
students enrolled in these studies. Its 1.5% iarlglehigher than the 0.5% of other countries,
including the United States. This is also very &amio the percentage of university students who
choose to earn a PhD, approximately 3%. In absadutas, in 2008 in EU-27 there were half a
million PhD students while in the US there were ,860. In Spain there were 67.000, In ltaly
39.000 and in Portugal 16.000.

PhD students in thousands and as a percentage of the total number of students in

2008

Total (thousands) %
Spain 67.0 0.7
Italy 39.3 0.4
Portugal 16.0 0.7
EU - 27 499.3 0.5

Source: Eurostat, education statistics.

One third of all European university students (EQJ-ih 2008 enrolled in social sciences, a fifth
in exact and natural sciences while the rest wistelltited evenly among engineering, health and
humanities. Our three countries exhibit percentageg similar to the average with the exception
of Portugal where the percentage is higher in exgging and lower in health. A comparison of
this breakdown with that of graduates in the ye@®@@®@shows a significant increase in health.
Among our three countries, the rise in health intdgyal is noteworthy, up from 8% in the year
2000, and in engineering which was at 18% in ther ©00. This upward trend in the percentage
of engineers can also be observed in Spain whaldctiropean average has fallen. Also worthy of
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mention is the decline in exact and natural scieméeetween two and three points in Spain and
Portugal.

Percentage of university students by field of study

2008 2000
EU-27 Spain ltaly Portugal EU-27 Spain Italy Portugal
Humanities 13 10 13 9 13 11 16 8
Social sciences 34 32 35 32 34 37 40 36
Exact and natural sciences 10 10 8 8 10 13 8 9
Engineering 14 18 15 22 15 16 17 18
Health 13 12 13 17 11 9 11 8

Source: Eurostat

In-company training

The training received by workers during their wbi& varies greatly from one country to the next,
even among the most developed, despite its recagdjnmportance to innovative capacity and
therefore in terms of competitiveness. At leastothecally, two extreme models can be
distinguished which obviously are not strictly @sled in any country. One model responds to a
labour market based on a formally recognised vonati qualification which is obtained
simultaneously through school-based and in-compeaying. The second model leaves this sort
of training in the hands of companies meaning tihete is no formal recognition of the expertise
acquired. The main difference between the two n®dethe ultimate objective of the training.
The first model provides mobility to workers whamedormal recognition of their skills while the
second seeks greater effectiveness in the worgertsnt job post. Naturally, the desirability of
one model over the other depends quite a bit otréin@ng received at the academic stage and on
the volatility of the workers. Note that neither thfe two models is strictly followed in any
country.

In general terms, the model recognising vocatidraahing favours innovation because it adapts
better to change insofar as training is not coodéd by the way things are done in a particular
company. Some empirical studies show that traibiaged strictly on business interests tends to
reject capital goods which are not completely Giediand this lowers the likelihood of future
innovation. Workers with general vocational tragitake advantage of capital goods still under
development in order to be the first in possibleowations. On the other hand, dependence on
pre-determined qualifications imposes a degreen@iéxibility on the labour market which
diminishes the freedom of companies.

Germany is closer to a vocational market based ide-wanging social consensus and recognised
academic education also received during the ingiages of in-company training. On the other
end of the spectrum we have Japan which placesitrits academic system and companies keep
the training received by their employees up to .diatehis case, the fidelity of Japanese workers
to their company plays a supporting role.

In any case, the continuous changes taking plagedductive systems and the speed at which
this is occurring raises new demands with regarah® labour qualifications required by
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companies meaning that workers must possess speaifi permanently updated training. This is
referred to as continuous training which has beca@miindamental element providing new
knowledge and the permanent retraining of workergrduting to the enhanced competitiveness
of companies.

The following are considered to be the objectiviesomtinuous training:

e promote personal development, self-confidence tifiestion and self-realisation;

increase economic efficiency, productivity and pedfility in terms of individual and national
income;

prevent competences from becoming out of date;

reduce the specific problems of high-risk groups;

satisfy the demands made by the social and dendetelopment of societies;

increase cultural participation and social compaten

While continuous training does prioritise the oliEs most closely linked with the labour
market, it goes beyond these boundaries in aspitondgpe an instrument to form the new
knowledge-based society.

In 2005, 33% of workers in companies throughout Eparticipated in some course of this sort,

but this percentage has been on the decline si@88.1n our three countries the level of

participation in 2005 was similar to the Europeaarage and in all cases higher than the 1999
percentages. Also, the number of courses per emplaynd their duration were similar to the

European average.

Participants in continuous vocational training cours es (% of the total employees at all companies)

1999 2005
Spain 25 33
Italy 26 29
Portugal 17 28
EU - 27 40 33

Source: Commission staff working document PROGRESBARDS THE LISBON OBJECTIVES IN EDUCATION AND
TRAINING Indicators and benchmarks 2008

Average number of hours devoted by employee and by participant

Employee Participant
Spain 9 26
Italy 7 26
Portugal 7 26
EU - 27 9 27

Source: Commission staff working document PROGRESBARDS THE LISBON OBJECTIVES IN EDUCATION AND
TRAINING Indicators and benchmarks 2008
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Human resources in science and technology

In order to develop, an innovative society mustestvin all types of human capital. Naturally,
however, there are certain qualifications thatramre related with innovative potential such as
human resources in science and technology.

The EUROSTAT statistics drawn up in accordance \thi#tn recommendations of the Canberra
Manual, with the exception of some minor adaptatimthe EU context, can be used as the basis
to analyse human resources in the field of sciamcktechnology. These statistics make use of the
ISCED educational profiles described earlier, adl ves the ISCO occupational profiles
(International Standard Classification of Occupad)p whose levels are defined in Annex .

According to EUROSTAT, human resources in sciena# technology (HRST) are individuals
who fulfil at least one of the following conditians

* have successfully completed tertiary-level educa(l8CED '97 version, levels 5a, 5b or
6); and/or

« are working in an S&T occupation as professionalgohnicians (ISCO ‘88, COM codes
2 or 3).

According to Eurostat, HRST with tertiary trainii@CED "97 version, levels 5a, 5b or 6) make
up the HRSTE group.

HRST with tertiary education are divided in EUROST Atatistics into three sub-groups
depending on the areas in which they work: a) Seermathematics and computing, b)
Engineering, manufacturing and construction an@tbper.

EUROSTAT also distinguishes what it calls “core HR$HRSTC), comprised of people with
third-level education who are employed such asgabnals or technicians in the field of science
and technology. Outside of this core group arepin@ple who discharge administrative or other
types of duties.

The HRSTO category refers to individuals who hawthlsuccessfully completed tertiary-level
education (ISCED '97 version, levels 5a, 5b or 6§l are employed in an S&T occupation as
professionals and technicians (ISCO ‘88, COM coZlex 3). (See Annex lll). Scientists and
engineers employed in science and technology &e8SE) belong to this category.

The following table shows HRST categories and satlegories and the requirements defining
them:
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HRSTE

(in terms of education)

Tertiary education

Lower than tertiary

education
ISCED 6| ISCED 5A| ISCED 5H ISCED < 5B
(ir';'t'?n:gof ISCO2 | Professionals HRST Core HRST without tertiary
occupation)| 'SCO 3 | Technicians HRSTC education
ISCO 1 Managers
HRST noneore
ISCO 4-9 Qgc%tggtrions
Non-HRST
Unemployed HRST unemployed
HRSTU
Inactive HRST inactive

Source: “Science and technology. Human Resourc&gience & Technology statistics”. EUROSTAT (2008).

Annex IV includes four tables with figures on saerand technology human resources organised

according to this model for EU-27 and the threee€durope countries.

The following graph shows the evolution of HRSTgesrtages of the entire population age 25 to

64 from 1995 to 2010 in our countries and in oth@ropean countries.

Human Resources in Science and Technology (HRST) in

technology. Human Resources in Science & Technology

Breakdown of HRST by category

In 2009 in the EU there were 91 695 000 peopleifis@tas HRST, 33.8% of its population
between the ages of 25 and 64 of which 8 627 00f vitalian, nearly 26% of the Italian
population in that age bracket, 8 944 000 were Spara percentage on par with that of the

different countries. Source: “Science and

statistics”. EUROSTAT (2011).
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EU-27 DE UK FR ES IT PT
HRST 91 695 17 450 12 698 11 948 8 944 8 627 1201
HRSTE 68 032 11 670 10 615 9 126 8 069 4 836 873
HRSTO 61 783 12 855 7227 7767 4 69p 6 743 900
HRSTC 38119 7 075 5144 4945 3819 2 952 57p
HRST NC 19211 3075 3883 2 662 2727 88( 18p
HRST with out higher
education 23 664 5 780 2 083 2 822 875 3791 328
HRST unemployed 3301 384 444 502 751 242 54
HRST inactive 7401 1136 1144 1017 772 762 61

(Data in thousands)

The occupational breakdown of HRST in Science aadhmology activities varied from one
country to the next. On average in Europe, 67% w@riirectly in science and technology
activities as professionals or technicians, (HRSMjile 21% did so indirectly as managers or
support staff or worked in other occupations (HR®Ih-core). 4% of HRST in EU-27 were
unemployed and 8% were inactive. Regarding Coteojteu countries, Italy had the highest
percentage of direct employment in technologicévdies with 78% and Spain the lowest with
52%.

63% of HRST were directly or indirectly employedsicience and technology activities in the EU
and had university training, a percentage refleatelortugal. In Spain these workers accounted
for 73% of the total number of HRST and in Italysthigure was 44%.

The following table shows the percentage of thaltpbpulation in 2009 of the different HRST
categories in our three countries and the EU bendkcountries.

EU-27 DE UK FR ES IT PT

HRST 33.839.2|39.1| 36.9| 33.8/ 25.9/ 20.2
HRSTE 25.126.2/32.7/28.2/30.5/14.5/14.7
HRSTO 22.§28.9/22.3/24.0/17.7/20.2| 15.1
HRSTC 14.015.9/15.8/15.3/14.4| 8.9] 9.6
Scientists and Engineers 4.1 5.1| 4.5| 4.3| 3.9| 2.5 2.7

In 2009 in EU-27 there were 38 119 000 advancedegelgolders working directly in science and
technology activities as professionals or techngigHRSTC) and 23 664 000 who were not
advanced degree holders but who also worked inetladivities. There were 29 913 000
advanced degree holders in Science and Technolbgydvd not work directly in these activities

or who were unemployed or inactive.

EU-27 DE UK FR ES IT PT
HRST 91695 17450 12698 11948 8944 8 627 1201
HRSTC 38119 7075 5 144 4 945 3819 2 9p2 572

HRSTO exc. HRSTQ 23664 | 5780 2 083 2 822 875 379

1
HRSTE exc. HRSTCQ 29 913| 4595 5471 4181 4 25D 1884 30
(Data in thousands)

[=)
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The following graph shows the percentage weightihthese categories out of the total number
of science and technology human resources forhitee tCotec-Europe countries, for EU-27 and
for other benchmark countries.

|
PT
IT
ES
‘ m HRSTC
F m HRSTO exc. HRSIC
‘ HRSTE exc. HRSTC
UK
DE
UB27
T T T T !
0% 20% 40% 60% 80% 100%

Breakdown of HRSTO by occupation

In EU-25 in 2009 there were nearly 62 million peopltorking in science and technology
activities distributed nearly evenly amongst prefesals and technicians and just over 62% had
university training.

In Spain, 4 695 000 people worked in science ackntogy, in Italy 6 743 000 and in Portugal
900 000. The percentage of these workers with saraxd degree in Portugal was practically the
same as the EU average while in Spain it was higB&¥) and in Italy lower (44%). These
differences, albeit in lesser proportions, were aéflected in terms of the occupational levels for
professionals and technicians.

Human Resources in Science and Technology - Occupati  on

Total Professionals Technicians

EU-27 61 783 29 441 32342
DE 12 855 5 457 7 399
UK 7227 3963 3 264

F 7 767 3 356 4411

ES 4 695 2529 2 165

IT 6 743 2 269 4 474

PT 900 450 450

(Data in thousands)
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The following graph shows the breakdown of profasals and technicians from among the total

number of human resources in science and technelbgyworked directly in these activities in
20009.

HRSTO by occupation

u Professionals

® Technicians

UR27

0% 20% 40% 60% 80% 100%

The following table shows advanced degree holdensi@yed directly in science and technology
activities as professionals or technicians.

Human Resources in Science and Technology - Core

Total Professionals Technicians

EU-27, 38119 25330 12790
DE 7075 4639 2 437

ES 3819 2488 1331

FR 4 945 2 756 2189

IT 2 952 1882 1070

PT 572 415 157

UK 5144 3259 1886

(Data in thousands)

The percentages pertaining to occupation in Italy Spain are nearly identical to the European
average, i.e. 66% are professionals and 34% taahsicOf the professionals, 44% are engineers

or scientists. In Portugal, the percentages ofgaibnals and technicians are somewhat different;
73% are professionals while 27% are technicians.
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HRSTCby occupation
PT 72,6% 27,4%
IT | 63,8% 36,2%
ES | 65,1% 34,9%
F | 55,7% 44,3% m Professionals
4 B Technicians
UK 63,4% 36,7%
DE _
UE2? _
O;’/o ZOI% 46% GOI% 86% 10IO%

Engineering Graduates

According to data from the German Association ofjiBaering (VDI) regarding graduates in
2010, the percentage of them who were employedavbre not working in their profession varied
considerably between countries. France had no casés, there was a 4% incidence in Germany,
in Portugal and Spain this percentage reached 3®Pavas over 50% in Italy. These figures show
that our productive fabrics are not able to emmolarge proportion of the engineers emerging
from our educational systems.

Minimum of engineering graduates who do not work as engineers (%), 2007

Italy 52.9
Portugal 36.7
Spain 35.9
Country average 28

France 24.8
Germany 4.2
Source: VDI

A study performed in 2011 by Cotec Italy in coopera with the Fondazione Ugo Bordoni
confirms this low absorption capacity of the pratitectissue in Italy, where the yearly supply of
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engineers is around 36 000, and the demand by dsssiservices and industry is only around

20 000 in full-time equivalents.

Researchers and R&D + Innovation personnel

Approximately 11 out of every 1 000 active people2D09 were employed in R&D activities in
EU-27 and in our three countries. Of these, 61%ewesearchers in EU-27 and in Spain while

that percentage in Portugal was 84% and in Itatp40

People engaged in R&D activity per 1 000 employees, 2009

Spain 11.55
Italy 9.63
Portugal 10.42
EU - 27 11.11

Source: OECD, “Main Science and Technology Indicsit@011/1”

Eurostat 2009 figures indicate that 11 out of evE00 employees in EU-27 are engaged in
innovation activities and the figure is quite samiin our three countries. France and Germany

exceeded this figure by two or three points.

There were 3.05 company researchers per 1 000 gegdon EU-27 while that figure was 2.26 in
Spain, 2.00 in Portugal and 1.45 in Italy. Thisesnpared to the more than 7 in the United States.

Number of company researchers per 1000
employees, 2008

Spain 2.26

Italy 1.45

Portugal 2.00

EU - 27 3.05

Source: OECD, “Main Science and Technology Indicsitor
2011/1”

Of the total number of people employed in R&D in BU, 61% were researchers: Spain's

percentage matched the European average whilegabttad 84% and Italy 40%.

Percentage of researchers out of the total of R&D wo  rkers, 2008

Spain 60.73%
Italy 40.45%
Portugal 84.39%
EU - 27 61.34%

Source: OECD, “Main Science and Technology Indicsit@011/1”

Of the total number of researchers, company reBeescaccounted for 47% in EU-27, 42% in

Italy and 35% in Portugal and Spain, compared #b 80the US.
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Percentage of company researchers with respecttoth e total number of researchers, 2008

Spain 35.63%
Italy 41.79%
Portugal 34.81%
EU - 27 47.23%

Source: “Main Science and Technology Indicators GDE

Conclusions

The data previously presented show significant hhucepital weaknesses in our three countries
which undoubtedly have a negative effect on ouowative capacity. It has also been shown that
when it comes to the training of human capital,éhgagement of the educational system and the
assumption of this responsibility by the busineabrit is likewise important. From both a
theoretical and empirical point of view, there védence of a sub-optimal allocation of resources
to the training of human capital which would jugtthe sort of public intervention assumed by
any government. The need is even more crucial mcountries given the gap with the most
advanced ones.

It has also become clear that employability is wdatfirms the suitability of the human capital a
country needs and hence the importance of busisi¢akmg part in training processes. Although
it is also true that long-term employability carlyobe guaranteed with solid training provided by
an efficient educational system.

Also, in light of economic fluctuations, workers hilty needs to be facilitated and the
significant effort being made in Europe to achieveEuropean Occupational Qualifications
Framework represents a step in this connectionteTiseobjective reason to hope that this effort
will serve not only to make more optimal use of &pe's human resources but also to adapt and
enhance the flexibility of the educational systesh®ach country and to harmonise the formal
academic training offered through the educatiopsiesn with that offered by companies.

Regarding the human capital needed for innovatata show that in our countries people trained
as engineers have an easier time finding employnrerdther fields. Also, there are fewer
company researchers counted as a percentage tft#henumber of researchers in comparison
with other countries. This shows that in our coiestthe bottleneck is not in the training capacity
of our educational system but rather in the absmrmtapacity of the productive fabric.
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Descriptors defining levels in the European Qualiiations Framework (EQF)

Each of the 8 levels is defined by

a set of desmspndicating the learning outcomes relevant talkifications at that level in any system of quedifions.

Knowledge

Skills

Competence

In the context of EQF, knowledge is
described as theoretical and/or factual.

In the context of EQF, skills are described as
cognitive (involving the use of logical, intuitivand
creative thinking) and practical (involving manual
dexterity and the use of methods, materials, tants
instruments).

In the context of EQF, competence is described in
terms of responsibility and autonomy.

Level 1
The learning outcomes relevant
Level 1 are

toBasic general knowledge.

Basic skills requiredawycout simple tasks.

Work or study under direct supervision in a stroetl
context.
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Level 2

The learning outcomes relevant o

Level 2 are

Basic factual knowledge of a field of
work or study.

Basic cognitive and practical skills required te us
relevant information in order to carry out tasks &m
solve routine problems using simple rules and tool

D

Work or study under supervision with some autononLy.

Level 3

The learning outcomes relevant

tggggfﬁgrzloggzﬁfbtgninncg):?;’dpg?svﬁiesaccomplish tasks and solve problems by selectidg

A range of cognitive and practical skills requited

applying basic methods, tools, materials and

[
-

Take responsibility for completion of tasks in wark
study adapt own behaviour to circumstances in sglvi

Level 3 are or study. . . problems.
information.
Exercise self-management within the guidelines of
Level 4 work or study contexts that are usually predictabie

The learning outcomes relevant

Level 4 are

Factual and theoretical knowledge in

study.

A range of cognitive and practical skills requited

obroad contexts within a field of work or | generate solutions to specific problems in a fadld

work or study.

are subject to change.

Supervise the routine work of others, taking some
responsibility for the evaluation and improvemeht o
work or study activities.
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Level 5*
The learning outcomes relevant
Level 5 are

Comprehensive, specialised, factual an
theoretical knowledge within a field of
0

work or study and an awareness of the

boundaries of that knowledge.

[oX

A comprehensive range of cognitive and practical
skills required to develop creative solutions tetedct
problems.

Exercise management and supervision in contexts o
work or study activities where there is unpredit@ab
change

review and develop performance of self and others.

f

Level 6**
The learning outcomes relevant
Level 6 are

Advanced knowledge of a field of work
oor study, involving a critical
understanding of theories and principle

Advanced skills, demonstrating mastery and
innovation, required to solve complex and
| unpredictable problems in a specialised field ofkwo

™ or study.

Manage complex technical or professional activities
projects, taking responsibility for decision-making
unpredictable work or study contexts.

Take responsibility for managing professional

development of individuals and groups.

51



VII Symposium Cotec Europa
Human Capital for Innovation

Leve| 7***
The learning outcomes relevant
Level 7 are

Highly specialised knowledge, some of
which is at the forefront of knowledge in
a field of work or study, as the basis for
ooriginal thinking and/or research

critical awareness of knowledge issues
a field and at the interface between
different fields.

Specialised problem-solving skills required in
research and/or innovation in order to develop new
knowledge and procedures and to integrate knowlg

Ir1’rom different fields.

Manage and transform work or study contexts that a
complex, unpredictable and require new strategic
approaches

dgéxe responsibility for contributing to professibna
knowledge and practice and/or for reviewing the
strategic performance of teams.

Level| 8****
The learning outcomes relevant
Level 8 are

Knowledge at the most advanced fronti
oof a field of work or study and at the
interface between fields.

The most advanced and specialised skills and
ertechniques, including synthesis and evaluation,
required to solve critical problems in research/and
innovation and to extend and redefine existing
knowledge or professional practice.

Demonstrate substantial authority, innovation,
autonomy, scholarly and professional integrity and
sustained commitment to the development of newsid
or processes at the forefront of work or study exist
including research.
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ANNEX Il

Skills upgrading and matching - Key Actions 4 to 8:
The Commission will:

Accompanying and preparatory measures:
The Commission, in cooperation with Member Statg also:

4. As of 2012, producan EU skills Panoramato improve transparency for jobseeke
workers, companies and/or public institutions. Henorama will be available online a
contain updated forecasting of skills supply andbla market needs up to 2020. It w
provide: i) up-to-date information on the top 2®wth occupations in the EU, and on

top five 'in demand' occupations per Member St#tean analysis of skills requiremen
based on the European Vacancy Monitor; iii) an ysiglof skills mismatches and use
skills in the workplace, through surveys of emplsydearners and graduates; iv) foresi

rs,
nd
ill
he
S
of
ght

analysis at sector level, based on the work ofBEmpean Sector Councils' on Skills and

Employment; and v) CEDEFCGPand Member States’ projections. Where relevant
Panorama will report on skills needs in particylannportant areas such as scien
technology, engineering and mathematics.

5. By 2012, complete in all European languagesBhmpean Skills, Competences an
Occupations classification (ESCQ) as a shared interface between the worlds
employment, education and training.

6. In 2012, consider the possibility of presentamgposals to helpeform the systems for
the recognition of professional qualifications,on the basis of the evaluation of t
Professional Qualification Directive.

7. In 2011, launch &ew Agenda for Integration of third country nationals, to provid

improved structures and tools to facilitate the hexge of knowledge, and the

mainstreaming of integration priorities of the MemiStates in all relevant policy areas.

8. In 2012, consider the possibility of presentimgposals to help improvhie enforcement
of rights of EU migrant workers in relation to the principle of free movement ajnkers.

By 2011, propose aew benchmark on education for employabilityto stimulate a ney
focus on preparing young people for the transitmithe labour market, propose a Cour
Recommendation omeducing early school leaving and set up dligh Level Expert
Group on improving literacy among young people and adults.

By the end of 2010, launch amwareness campaign on how citizens can benefit froU
social security coordination rules to move within Erope, without losing their rights.

In the framework of th&ME Performance Review,assess future skills needs in micro a

craft (-type) enterprises for a representative sangd EU Member States, to better

mainstream the needs of these enterprises inrexiStU policy initiatives.

As of 2011, support competences for sustainableeldpment, and promote skil

development, in sectors covered tne Roadmap towards a resource-efficient Europe

and by the new Eco-Innovation Action Plan

As of 2011, supportknowledge alliances’ i.e. ventures bringing together business

the
ce,

of

he

e

cil

and

and

education/training institutions to develop new @udia addressing innovation skills gaps &

European Centre for the Development of Vocatidmalning
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matching labour market needs. The EU Industrial $hDthe framework of Marie Curie

actions and the Erasmus placement in companiesisilbe developed.

In 2011, propose a Council Recommendatiarthe identification, recording andlidation

of competencegyained outside of formal education and trainimgluding in particular a

European Skills Passportto help individuals record and present the skiltgjuared
throughout their life.

In 2011, preserdin analysis of the contribution of migration polices to labour market
and skills matchingin line with the Stockholm programme.pblicy network to improve

the education of migrantswill be established to address the educationalkaement gap
between migrant students and the indigenous popnlat school.

By 2012, reform the European Employment Services EURES andts legal basis to
develop its matching and placement capacity atstheice of the European Employme
Strategy and to expand it to support Your First BE3Rlob.

By 2012, propose an EU-wide approach and instrusnensupport Member States in t
integration of ICT competences and digital literacy (e-skilis)o core lifelong learning
policies.

By 2012, present &ommunication on the European policy for multilingualism,
proposing priorities in the education and trainisgstems, and a European langu
benchmark based on results of the European Surmeijanguage Competence so as
achieve the "mother tongue +2" Barcelona objective.

By 2012, develop in cooperation with Member Stateaction plan to address the gap in
the supply of health workers The action plan will be accompanied by a Jointidkcunder
the Health Programme on forecasting health worlfoieeds and workforce planning.

By 2012, map out and promote Europezemtres of excellence within new academic

specialisationsfor tomorrow's job. The Commission will analyse thest way to suppo
mobility of students (European and internationaydrds these centres of excellence.
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ANNEX Il
ISCO-08 Draft definitions
0 Armed forces occupations

Armed forces occupations include all jobs held bgmbers of the armed forces.
Members of the armed forces are those personnel amaocurrently serving in the

armed forces, including auxiliary services, whethiera voluntary or compulsory basis,
and who are not free to accept civilian employnsertt are subject to military discipline.
Included are regular members of the army, navyfoaire and other military services, as
well as conscripts enrolled for military training @her service for a specified period.

Occupations in this major group are classified thifollowing sub-major groups:

01 Commissioned armed forces officers
02 Non-commissioned armed forces officers
03 Armed forces occupations, other ranks

1 Managers

Managers plan, direct, coordinate and evaluateotrerall activities of enterprises,
governments and other organizations, or of org#oizal units within them, and
formulate and review their policies, laws, rulesl aegulations.

Tasks performed by managers usually include: foatmg and advising on the policy,
budgets, laws and regulations of enterprises, gowents and other organizational
units; establishing objectives and standards anohd@ating and evaluating programs
and policies and procedures for their implemeaotatensuring appropriate systems and
procedures are developed and implemented to prduidigetary control; authorising
material, human and financial resources to implémpalicies and programs;
monitoring and evaluating performance of the orgation or enterprise and of its staff;
selecting, or approving the selection of staffsleing compliance with health and
safety requirements; planning and directing dailgerations; representing and
negotiating on behalf of the government, enterpoiserganizational unit managed in
meetings and other forums.

Occupations in this major group are classified thfollowing sub-major groups:
1.1 Chief executives, senior officials and legfists
1.2 Administrative and commercial managers

1.3 Production and specialized services managers
1.4  Hospitality, retail and other services mamage
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2 Professionals

Professionals increase the existing stock of kndgde apply scientific or artistic
concepts and theories, teach about the foregoirgsystematic manner, or engage in
any combination of these activities. Competentgrerance in most occupations in this
major group requires skills at the fourth ISCO IdkvVel.

Tasks performed by professionals usually incluaeidaicting analysis and research,
and developing concepts, theories and operatiorethads, and advising on or
applying existing knowledge related to physicalesces including mathematics,
engineering and technology, and to life sciencesduding the medical and health
services, as well as to social sciences and huresnieaching the theory and practice
of one or more disciplines at different educatiofelels; teaching and educating
handicapped persons; providing various busineggl land social services; creating
and performing works of art; providing spiritualidance; preparing scientific papers
and reports. Supervision of other workers may bided.

Occupations in this major group are classified thifollowing sub-major groups:

2.1 Science and engineering professionals

2.2 Health professionals

2.3 Teaching professionals

2.4 Business and administration professionals

2.5 Information and communications technology essfonals
2.6 Legal, social and cultural professionals

3 Technicians and associate professionals

Technicians and associate professionals performiyntechnical and related tasks
connected with research and the application ofnsifie or artistic concepts and
operational methods, and government or businessategns. Most occupations in this
major group require skills at the third ISCO sleNel.

Tasks performed by technicians and associate miofeals usually include:
undertaking and carrying out technical work coneéctvith research and the
application of concepts and operational methodshen fields of physical sciences
including engineering and technology, life sciendesluding the medical profession,
and social sciences and humanities; initiating a@adrying out various technical
services related to trade, finance, administratiom;luding administration  of
government laws and regulations, and to social wpr&viding technical support for
the arts and entertainment; participating in spagtactivities; executing some religious
tasks. Supervision of other workers may be included

Occupations in this major group are classified thifollowing sub-major groups:

3.1 Science and engineering associate professional

3.2 Health associate professionals

3.3 Business and administration associate prafesats

3.4 Legal, social, cultural and related asso@atéessionals
3.5 Information and communications technician
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4 Clerical support workers

Clerical support workers record, organize, stor@ngute and retrieve information
related, and perform a number of clerical dutiexonnection with money-handling
operations, travel arrangements, requests forrnmdton, and appointments. Most
occupations in this major group require skillshet second ISCO skill level.

Tasks performed by clerical support workers usuiaityude: stenography, typing, and
operating word processors and other office machiaptering data into computers;
carrying out secretarial duties; recording and catimg numerical data; keeping
records relating to stocks, production and trartspkeeping records relating to
passenger and freight transport; carrying out «éri duties in libraries; filing

documents; carrying out duties in connection witinail services; preparing and
checking material for printing; writing on behalf dliterate persons; performing
money-handling operations; dealing with travelagements; supplying information
requested by clients and making appointments; tipgra telephone switchboard.
Supervision of other workers may be included.

Occupations in this major group are classified thifollowing sub-major groups:

4.1 General and keyboard clerks

4.2 Customer services clerks

4.3 Numerical and material recording clerks
4.4 Other clerical support workers

5 Service and sales workers

Service and sales workers provide personal andegee services related to travel,

housekeeping, catering, personal care, or prote@gainst fire and unlawful acts, or
demonstrate and sell goods in wholesale or ret@ips and similar establishments, as
well as at stalls and on markets. Most occupatiorthis major group require skills at

the second ISCO skill level.

Tasks performed by service and sales workers ysuadllude: organizating and
providing services during travel, housekeeping;ppreng and serving of food and
beverages; caring for children; providing persaral basic health care at homes
or in institutions, as well as hairdressing, beautatment and companionship; telling
fortunes; embalming and arranging funerals; praxgdsecurity services and protecting
individuals and property against fire and unlawdagks; enforcing of law and order;
posing as models for advertising, artistic creatiad display of goods; selling goods in
wholesale or retail establishments, as well agalssand on markets; demonstrating
goods to potential customers. Supervision of otlverkers may be included.

Occupations in this major group are classified thifollowing sub-major groups:

5.1 Personal service workers
5.2 Sales workers
5.3 Personal care workers
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5.4 Protective services worker

6 Skilled agricultural, forestry and fishery workers

Skilled agricultural, forestry and fishery workegsow and harvest field or tree and
shrub crops, gather wild fruits and plants, breedd or hunt animals, produce a variety
of animal husbandry products, cultivate, consemv@ axploit forests, breed or catch
fish and cultivate or gather other forms of aquétein order to provide food, shelter
and income for themselves and their householdsst Mccupations in this major group
require skills at the second ISCO skill level. Taglerformed by skilled agricultural,
forestry and fishery workers usually include: @mepg the soil; sowing, planting,
spraying, fertilising and harvesting field crogspwing fruit and other tree and shrub
crops; growing garden vegetables and horticultpratlucts; gathering wild fruits and
plants; breeding, raising, tending or hunting aigmimainly to obtain meat, milk, hair,
fur, skin, sericultural, apiarian or other produydasiltivating, conserving and exploiting
forests; breeding or catching fish; cultivating gathering other forms of aquatic life;
storing and carrying out some basic processingheif produce; selling their products
to purchasers, marketing organisations or at mari&ipervision of other workers may
be included.

Occupations in this major group are classified thfollowing sub-major groups:

6.1 Market-oriented skilled agricultural workers
6.2 Market-oriented skilled forestry, fishery amahting workers
6.3 Subsistence farmers, fishers, hunters ancigath

7 Craft and related trades workers

Craft and related trades workers apply specificvkedge and skills in the fields to
construct and maintain buildings, form metal, ermaetal structures, set machine tools,
or make, fit, maintain and repair machinery, equeptror tools, carry out printing work
produce or process foodstuffs, textiles, or woodeatal and other articles, including
handicraft goods. The work is carried out by hand lay hand-powered and other tools
which are used to reduce the amount of physicalrteéind time required for specific
tasks, as well as to improve the quality of thedpds. The tasks call for an
understanding of all stages of the production mscthe materials and tools used, and
the nature and purpose of the final product. Mastupations in this major group
require skills at the second ISCO skill level.

Tasks performed by craft and related trades worksigally include: constructing,

maintaining and repairing buildings and other dtrtes; casting, welding and shaping
metal; installing and erecting heavy metal struegurtackle and related equipment;
making machinery, tools, equipment, and other netidles; setting for operators, or
setting and operating various machine tools; fittimaintaining and repairing industrial
machinery, including engines and vehicles, as vesll electrical and electronic
instruments and other equipment; making precisi@truments, jewellery, household
and other precious-metal articles, pottery, glasg aelated products; producing
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handicrafts; executing printing work; producing gamdcessing foodstuffs and various
articles made of wood, textiles, leather and relateaterials. Supervision of other
workers may be included.

Occupations in this major group are classified thifollowing sub-major groups:

7.1 Building and related trades workers, excluditagtricians

7.2 Metal, machinery and related trades workers

7.3 Handicraft and printing workers

7.4 Electrical and electronic trades workers

7.5 Food processing, wood working, garment anérothaft and related trades
worker

8 Plant and machine operators, and assemblers

Plant and machine operators, and assemblers oparatemonitor industrial and

agricultural machinery and equipment on the spobwrremote control, drive and

operate trains, motor vehicles and mobile machiremy equipment, or assemble
products from component parts according to stpetcgications and procedures. The
work mainly calls for experience with and an untmrding of industrial and

agricultural machinery and equipment as well aslahty to cope with machine-paced
operations and to adapt to technological innovatidviost occupations in this major
group require skills at the second ISCO skill leve

Task performed by plant and machine operators asgénablers usually include:

operating and monitoring mining or other industmahchinery and equipment for

processing metal, minerals, glass, ceramics, wpager, or chemicals, operating and
monitoring machinery and equipment used to produtieles made of metal, minerals,
chemicals, rubber, plastics, wood, paper, textiles, or leather, and which process
foodstuffs and related products; driving and opegatrains and motor vehicles; driving,
operating and monitoring mobile industrial and agjtural machinery and equipment;
assembling products from component parts accordingtrict specifications and

procedures. Supervision of other workers may bleidszl.

Occupations in this major group are classified thfollowing sub-major groups:
8.1 Stationary plant and machine operators
8.2 Assemblers
8.3 Drivers and mobile plant operators
9 Elementary occupations
Elementary occupations involve the performancdaropke and routine tasks which may

require the use of hand-held tools and consideratiysical effort. Most occupations in
this major group require skills at the first  ISGKIl level.
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Tasks performed by workers in elementary occupatiogually include: cleaning,
restocking supplies and performing basic mainteean@partments, houses, kitchens,
hotels, offices and other buildings; washing card windows; helping in kitchens and
performing simple tasks in food preapartation; \ding messages or goods; carrying
luggage and handling baggage and freight; stockermgling machines or reading and
emptying meters; collecting and sorting refuse; epugg streets and similar places;
performing various simple farming, fishing, huntimg trapping tasks performing
simple tasks connected with mining, constructiod aranufacturing including product-
sorting; packing and unpacking produce by handfdlivtj shelves; providing various
street services; pedalling or hand-guiding vehittesransport passengers and goods;
driving animal-drawn vehicles or machinery. Sujmon of other workers may be
included.

Occupations in this major group are classified thfollowing sub-major groups:

9.1 Cleaners and helpers

9.2 Agricultural, forestry and fishery labourers

9.3 Labourers in mining, construction, manufactgrand transport
9.4 Food preparation assistants

9.5 Street and related sales and service workers

9.6 Refuse workers and other elementary workers
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ANNEX IV
HRST (HRSTE + HRST without terciary educationgg. ,695
HRSTE
68,032
(in terms of education)
Terciary education Lower than tertiary ediarat
ISCED 6 | ISCED 5A | ISCED 5B ISCED < 5B
HRSTO - ISCO 2 Professionals
HRST Core - HRSTC HRST without tertiary
61,783 education -
(in terms of occupation) ISCO 3 Technicians 38,119 23,664
ISCO 1 Managers RIFST Mei-gee
ISCO 4-9 All other occupations 19’211
HRST unemployed HRSTU
Unemployed 3,301
HRST inactive
Inactive 7,401 Non-HRST
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HRST (HRSTE + HRST without terciary education&627
HRSTE
4,836
(in terms of education)
Terciary education Lower than terciary edigrat
ISCED 6 | ISCED 5A | ISCED 5B ISCED < 5B
HRSTO - ISCO 2 Professionals
HRST Core - HRSTC HRST without terciary
6,743 education -
(in terms of occupation) ISCO 3 Technicians 2,952 3,791
ISCO 1 Managers RIFST Mei-gee
ISCO 4-9 All other occupations 880
HRST unemployed HRSTU
Unemployed 242
HRST inactive
Inactive 762 Non-HRST
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PORTUGAL

HRST (HRSTE + HRST without terciary educationjL;ZOl

HRSTE

873

(in terms of education)

Terciary education

Lower than terciary edigrat

ISCED 6 | ISCED 5A | ISCED 5B ISCED < 5B
HRSTO - ISCO 2 Professionals
HRST Core - HRSTC HRST without terciary
900 education -
(in terms of occupation) ISCO 3 Technicians 572 328
ISCO 1 Managers RIFST Mei-gee
ISCO 4-9 All other occupations 185
HRST unemployed HRSTU
Unemployed 55
HRST inactive
Inactive 61 Non-HRST
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HRST (HRSTE + HRST without terciary education&944
HRSTE
8,069
(in terms of education)
Terciary education Lower than terciary edigrat
ISCED 6 | ISCED 5A | ISCED 5B ISCED < 5B
HRSTO - ISCO 2 Professionals
HRST Core - HRSTC HRST without terciary
4,695 education -
(in terms of occupation) ISCO 3 Technicians 3,819 875
ISCO 1 Managers RIFST Mei-gee
ISCO 4-9 All other occupations 2’727
HRST unemployed HRSTU
Unemployed 751
HRST inactive
Inactive 772 Non-HRST
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ANNEX V
Human Capital in the ICT domain in Italy: curreménds

During 2011, Cotec Italia and Fondazione Ugo Bordorone of the major Italian research centres
in the ICT sector (www.fub.it) — jointly carried ban analysis of the current role played by the
Human Capital in the ICT related fields in Italyhd aim of the analysis was to explore the
dimensions of the skill shortage in the ICT seclocusing on the Italian population of graduates in
engineering (electronics, computer science, managem telecommunications).

The analysis combined both quantitative and qualédactors grounded on the most recent data
available on graduates trends (the Italian MinistrfEducation, University and Research database
and the AlmalLaurea Consortium database) and derofirighly-skilled personnel (the Italian
Chambers of Commerce system database) in some é&prs Moreover, 15 stakeholders
representing the most relevant players in the I@main and some of the most important
Universities in Italy were interviewed.

Some significant results emerged, hereafter sunzewri

1) The skill shortage perception related to theiregying and ICT field needs to be sharply
reviewed. In fact, some difficulties in absorbin@duates in scientific and engineering disciplines
by the Italian industrial systems emerge. Consitgtine last five years, some key figures are worth
to be mentioned:

» the ltalian university system "produces” as averageut 300,000 graduates a year, 28% of
which (about 80,000) in scientific disciplines. Angst them, about 36,000 are engineers
(12% of total graduates) (source: Italian MinistfyEducation);

» a (even rough) estimate of the size of the demaniolisiness services and industry reaches
about 550,000 new workers a year, of which abodb Hte graduates (around 65,000),
while about 3,6% (around 20,000 full-time equiva$@rare engineers (source: Unioncamere,
union of italian chambers of commerce);

Engineers Demand-Supply comparison Graduates Demand-Supply comparison
(2008-2009) (2008-2009)
mDemand ® Supply mDemand = Supply

36,677

294,977 292,798

88,000
62,460

Source: Fondazione Cotec / Fondazione Ugo Bor(@i 1), elaboration on MIUR and AlmalLaurea data.
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once recruited, only half of the Science & Enginegrgraduates work in positions that
deeply require the use of the skills acquired duthreir studies (this is even lower for the
other degrees) (source: Almalaurea);

net earnings three years after the degree in Szié@nd&ngineering disciplines reaches
around 1,300 euros per month (and up to 1,500 ifcemsider only the Engineering
branches), overcoming the average of all fieldsir@® AlmalLaurea);

in general terms, the ratio of Engineering gradsiateer the entire population of graduates
is rather stable, even in the long term (around 18 the chart below).

ltalian graduates per year (2005-2009)

w Economics  m Engineering  m Mathematics, physicsand natural sciences  m Others

B B O e e .

2005 2006 2007 2008 2009

Source: Fondazione Cotec / Fondazione Ugo Bor(@®il 1), elaboration on MIUR and AlmalLaurea data.

Considering the figures reported above, the acizal of the skill shortage issue seems lower

than expected.

The interviews conducted with several leading I@dyers in Italy confirmed such trend: on the
one hand all consulted firms stated that they haweparticular difficulty in finding newly

graduated engineers to be hired by their orgamizabesides, they declare themselves satisfied

with the skills and the proficiency of the newlyaduates, which reflects the good performance
of the education processes in Italian Universitgdeast in the Science & Engineering domains.

2) The second step of the analysis allowed totifyea linkage between the supply vs. demand
assessment and the Italian industrial model. Alghomostly focused on traditional products

(the so-called “Made in Italy”), the latter stiksms to keep up with the increase of competition
due to globalization and shows to be able to plkgyarole in the international markets. Success
companies use ICT as enablers for new processaseantiusiness models. This is true both for
mature sectors traditionally representing a higlretof the Italian exports (such as footwear,
textiles, food, and so forth) and for technologgéxh sectors like mechatronics, metallurgy and
chemistry, just to mention a few.
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The analysis furthermore showed that an Italiane@hotidoing business (strongly characterized
by creativity and customization, regardless theettision of the firm) can be identified. Such a
model can indeed benefit of a smart use of ICT linita stages, bringing a significant
competitive advantage. Indeed, knowledge spilloystween traditional sectors and
technologically advanced sectors is a key proaese tfostered in order to increase the overall
competitiveness level of the Italian industrialtsys.

3) Following the output of the analysis, some pobticidelines were drafted.

With respect to the supply side, the obstacles rexpeed by newly graduates (even in the
Science & Engineering fields) when attempting téeethe work market need to be take into
account by the education system in its broademéxbe particular, the integration between the
ICT skills provided by the Italian education systeave to be integrated with the specialization
models adopted by firms. Moreover, and this isréh@ar issue to be tackled, the research paths
undertaken by the Italian universities in the 1Gidin rarely match with the innovation needs
of the firms.

Secondly, on the demand side, new emerging mafketsh as China, India, Brazil just to
mention a few) have to be quickly tackled in orderincrease opportunities. Institutional
support in that direction, especially addresse8IMES, is therefore crucial.

Thirdly, large-scale ICT projects, involving bothyate and public players, should be promoted
in Italy in key frontier domains — such as highidion ditigital TV integration with web
services and on-demand services — in order toysa&tah critical mass of resources and to
improve the overall competitiveness of the country.
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*The present report was prepared through an analisisby the Cotec Italy Working Group, in coopevatiwith
Cotec Spain and Cotec Portugal.
Cotec Italy would like to thank CONSIP S.p.A., esented by Gian Luigi Albano (Head of R&D), togetivith
Francesco Licci and Marco Sparro, for the importanggestions and comments.
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Executive Summary

In the framework of a new generation of Innovatpwiicies focused on demand-side support, Public

Procurement of technology-based products and ssrvappears to encompass the most relevant
opportunities. Indeed, procurement strategies, agmhres and procedures adopted by Public
Administrations have several effects, both in thersand mid run, on competition, market structure

and market efficiency, of course depending on skeyefeatures of the downstream markets.

The implications of Public Procurement of technglegth respect to innovation are at least threefold
(i) it fosters the birth and/or the growth of inmtive markets; (ii) it enhances the efficiency bé t
public sector; (iii) it contributes to tackle soikey societal challenges.

At European level, the Directives in force promitbte use of innovation-oriented approaches for ubli
Procurement, such as Competitive Dialogue, thedhiction of performance-based requirements and
Framework Agreements. Moreover, key markets antt&challenges are identified within high-level
initiatives.

The current legislative and policy frameworks arehds in Italy, Spain and Portugal are described.
While several measures have been issued in ordaeodst the use of public purchases as a driver for
innovation — mainly adopting the European Direcivim the subject — some improvements are still
needed in order to exhaustively exploit Public Brement for such purposes.

In order to define useful prescriptions, some kesrgpnditions are considered. First of all, a nadd
long-term Innovation agenda certainly representessential guideline for more specific Innovation
policies complementary with each other. Besides)esepecific Public Procurement schemes — such as
for instance the Competitive Dialogue — are solllde fully fine-tuned in order to reach their full
potential. Thirdly, even small buyers can pursuss lehallenging innovation objectives, but still
important, with a smart use of performance-basedraots.

Following the main points emerged within the anialysarried out, COTEC promotes four policy
recommendations:

* Improving the role of public-private partnerships.

* Public Administrations acting as “intelligent puaders”.

» Shifting from a functional-based assignment to digomance-based awarding.
* Supporting enabling technologies.
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Conceptual framework

Definitions

Historically, innovation policies designed and paiad by governments relied on two different sets of
tools: supply-side measures (e.g. sustaining thlee&teh & Innovation process through direct funding
and the promotion of key framework conditions) ate@imand-side support, mainly by the means of
monetary and fiscal policies in order to tackle kearfailures. The increasing awareness of the
importance to balance the former and the latteumple itself on at least three key aspects: (i) the
traditional linear model of innovation (focussed R&D in the first place) no longer seems able to
describe the innovation cycle in its broader extéijt market demand is becoming the most relevant
factor influencing the level of R&D investment (sisowed in the EU 2005 Survey of R&D Trends);

(i) the current pressure on fiscal budget in madECD countries generate strong incentives in
fostering innovation while increasing the produityiwf public spending.

Regulation and standardization activities indeey @ key role in supporting directly and indiredtig
demand-side of the innovation framework. Howevelhlie Procurement (hereafter further defined) of
technology-based products and services appearsctmmgpass the most important set of instruments
within the new generation of demand-side innovatmmiicies. In fact, not only governments are
characterized by large purchasing power — at bt respect to some key issues — but they usually
represent (early) lead users able to sustain fifiesiin of innovation by mobilising common needs to
create common demand.

As suggested by OECD, two different levels of RuBlfocurement can be identified: (i) regular Public
Procurement of ready-made products and serviceswau not incorporate any R&D result; (i) request
of specific technologies or knowledge-intensivevgas in order to deliver public services (innowati
oriented procurement). Our analysis mainly focuseshe latter. As reported in Figure 1, technolabic
procurement is supposed to promote innovation cttitectural level, making the public sector as the
largest (and more sophisticated) consumer, whilgeemental procurement searches for the most
innovative solution and leads, in the best cagagdical innovation.
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Figure 1 - Procurement types and possible effects of

Public sector interventions on innovation

Mak Potential Innovation-related
Role of the motivation of - L . Geography of
public sector  procurement or Wngyaiion tiha on !he procurement
e type supply side
Efficient Large Best value for Incremental  Owverdependenceon  Centralised
procurement efficiency- money public markets, risk specifications
dnven user of obsolescence (standard)
Adapted Niche user The best Market Market uncertainty Regional
procurement adapted solution | niche specifications,
regional
procurement
Technological Large The best Architectural  Insufficiently reliable  Centralised
procurement (sophisticaied) available demand to justify specifications,
customer solution investment naticnal
procurement
Experimental Experimental The most Radical Market uncertainty. Regional
procurement (lead) user innovative difficult user- specifications,
solution producer national
communication, procurement

insufficient incentives
(e.g. IP protection)

Seource: OECD, adapted from Uyarra and Flanagan (2010).

From a more technical point of view, two main catggs of public procurement aimed at fostering
innovation exist:

* Public Procurement of innovative products and sesyi
* Public Procurement of R&D services (also labelleet@ommercial Procurement, PCP).

Public procurement of innovation occurs when a jguafency approves an order for a product or
system that does not already existing but thatbsadesigned and produced in a reasonable time. This
requires the development of new or improved teamolto meet the requirements specified by the
purchaser (Edquist and Homma, 1999).

Pre-Commercial Procurement (PCP) is besides destals “an approach to procuring R&D services
other than those where the benefits accrue exelysto the contracting authority for its use in the
conduct of its own affairs, on condition that thervice provided is wholly remunerated by the

contracting authority”. Moreover, in PCP the scapeR&D services only, it applies a risk-benefit

sharing between authorities and industry and eedustate aid (European Commission COM (2007)
799 final).

As suggested by Edler (2011), several differencedeu key dimensions can be identified between
general innovation procurement and PCP schemesréi).
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ocurement

:a comparison

Dimension

General innovation procurement

Pre-Commercial Procurement

Budget

Regular budget of public body

Dedicated budget for PCP

Buyer function

Buyer normally is user
(sometimes mediated through
framework contracts, centralised
providers)

PCP in Europe: dedicated agencies on
behalf of potential users (principal)

US: dedicated budgets within mission
oriented departments

What is bought

Works, good or service

New knowledge, principles, solution,
prototype

Innovation effect

Innovation is bought, benefit of
buyer and potentially spill over
effect of markets

Innovation may not be bought (but
knowledge still produced, potentially spil
over effects)

Innovation scope

Both incremental and more radicallends to be more radical innovation

Expertise  (market
technology, process)

With buyer, but often functionally
separated from actual purchase
internally

PCP in Europe: Market / technology
expertise with principal which is
potentially de-linked from PCP agency
US: Market / technology expertise with
buyer and process organiser

Procedure

Normal procurement cycle, some
negotiated procedures/technical
dialogue

Multi-step procedure, complex

Source: Edler (2011)

A relevant trade-off

Indeed, procurement strategies, approaches ancdumes adopted by Public Administrations have
several effects, both in the short and mid rungampetition, market structure and market efficierafy
course depending on some key features of the dosamstmarkets.

As suggested by Albano and Sparro (2010), oneeofitbst relevant choices relates with the degree of
centralization of the public purchases. While aggteng demand may not only contribute to ratioreliz
both direct and transaction costs, also by explgittconomies of scale, but also to increase the
bargaining power of the Public Administration, #fere leading, ceteris paribus, to increased guafit
the offer and lower prices, further factors havedaconsidered.

With respect to the impact on the market structareentralized strategy, implying sizeable congract
and therefore more stringent economic requiremenégs, widen entry barriers for SMEs. More than
this, the risk of buyer’s lock in may increase.iffiplg contracts into lots and/or reducingnstraints for
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joint bidding could however represent an intergssolution allowing to mitigate the potential riséf
demand aggregation.

Implementation level

According to the European Commission (“Public precsent indicators”, 2010) the amount of public
purchases accounted for 17,23% of GDP in the EROO8 (the same indicator reached 14,9% in Spain,
141% in Italy and 17,4% in Portugal). Assuming ae of the main purposes of Public procurement the
one to provide solutions to public administratidingt allows better services to citizens, this stemn
objective may well coexist with additional strategpurposes such as increased productivity,
employment growth, environmental sustainability agwkergy efficiency. To provide an example,
according to the Gartner Group, 65% of spendinge@overnment in the EU was focused on
maintaining the infrastructure installed, and adigmhal 30% was spent on improvements of existing
standards, corresponding 5% remaining technoldgisalovative projects in 2003.

Some further interesting figures are highlightedhi@ most recent Innobarometer “Innovation in Rubli
Administration” (European Commission, 2010), withén survey conducted amongst 3963 Public
Administrations in Europe. Innobarometer singletl @few procurement areas that typically or attleas
potentially involve an aspect of innovation, andemsmanagers whether or not their organisation has
published a public tender for private contractarany of these areas since January 2008. Thef lise
tested services were:

* ICT equipment or systems;

» Technologies or services to improve environment&rergy performance;

* Other types of technology;

* Consulting to recommend, design or pilot test newnproved services;

* R&D for new technologies and services;

* Provide one or more services to your users

As reported in Figure 3, 72,2% of the organisatioage published tenders focussed on potentially

innovative solutions in 2008. The higher rates esnsome key sectors such as Housing (76,7%),
Environment (76,2%), Health (73,4%) and Social ®ew(73,4%).
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Figure 3 - Publishing tenders to support potentially innovative solutions, % by organisational
background (2008)

% Have publisheda % Have not published

TotalN . _ .1 tender a tender

it geés 2 27.8
SIZE ............................

10-49 emplovees 2191 62.9 7.1
50-24g emplovees gb1 772 008
250+ employess B4 89.4 10.6
TYPE OF ORGANISATION e i v g

Government organisation 3581 72.2 27.8
Independent organisation 225 69.6 30.4
Private company 56 68.0 1.8
GEOGRAPHIC AREA —

Local 3132 715 28.5
Regional 584 747 253
National 243 75.8 24.2

Source: Innobarometer 2010, European Commission

Critical issues

According to OECD (“Demand-side innovation poli¢ie3011) several key critical points have to
be addressed in order to enhance Public Procureaiennovation and its role with respect to
technological competitiveness and response to tsbesues, among which:

» the need for balance and coherence between theaigeymal of Public Procurement
(purchasing quality products and services for thblip sector) and its potential secondary
goal, i.e. support for research and innovatiormendublic and private sectors;

* the aim to overcome the fragmentation of public dedh(often between different levels of
government), which can limit potential scale eféefcr innovative procurement;

» the definition of the markets and technologicadeto be tackled;

» the potential distortion of competition raised xgleding foreign technology providers
from domestic markets.

74



VII Symposium Cotec Europa
Public Procurement as a driver for Innovation

Public Procurement in the EU

Legislation

As a general rule, public contracts in the Europdaion are subject to the agreements undersigned
within the World Trade Organization (WTO), to theedties of the European Community and to the
European Directives on the subject.

The Agreement on Government Procurem@BPA), in force since 1st January 1996, binding &t
WTO State members, is a multilateral agreement @iateassuring fair competition between suppliers
by promoting key conditions such as transpareneg;discrimination and openness. In particular, with
respect to national treatment and non-discrimimapionciples, the GPA (Article Ill, paragraph 2at&s,
among other provisions, as followsiVith respect to all laws, regulations, proceduresl gractices
regarding government procurement covered by thieedment, each Party shall ensure: (a) that its
entities shall not treat a locally-established sligpless favourably than another locally-estabksh
supplier on the basis of degree of foreign affiiator ownership; and (b) that its entities shadtn
discriminate against locally-established suppliersthe basis of the country of production of thedyo
or service being supplied, provided that the cowyraf production is a Party to the Agreement in
accordance with the provisions of Article’lV

At European level, the legislation in force conaegnPublic Procurement consists of two Directives,
namely:

» the Directive 2004/17/ECof European Parliament and of the Council of 31rd1a2004
coordinating the procurement procedures of entirating in the water, energy, transport and
postal services sectors- L 134/1;

» theDirective 2004/18/E®f European Parliament and of the Council of 3Xd1&2004 on the
coordination of procedures for the award of publarks contracts, public supply contracts and
public service contracts.

Both the Directives introduce new policy tools atmat promoting new models in the Public

Procurement domains, leaving to the State membertask to implement them, also setting important
conditions for a pan-European Public Procuremeaarhéwork grounded on ICT platforms (electronic

bids, dynamic purchasing systems). Among the intionvaoriented Public Procurement measures
contained in the Directives, it is worth to mention

» the Competitive Dialogu@rocedures, to be used in casemdrticularly complex contracts (...)
where contracting authorities consider that the o§¢he open or restricted procedure will not
allow the award of the contrdgt (Directive 2004/18/EC, Article 29, paragraph Ihe
competitive dialogue is furthermore described a%ialogue the aim of which shall be to
identify and define the means best suited to gatgtheir needs. They may discuss all aspects
of the contract with the chosen candidates durihgs tdialogue. During the dialogue,
contracting authorities shall ensure equality odéatment among all tenderers. In particular,
they shall not provide information in a discrimioat manner which may give some tenderers
an advantage over others. Contracting authoritiesynmot reveal to the other participants
solutions proposed or other confidential informatiocommunicated by a candidate
participating in the dialogue without his/her agmeent (Directive 2004/18/EC, Article 29,
paragraph 3);
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* the updated definition dechnical specificationswvhich not only encompass quality standards,
but alsoperformance-based requiremenis order to better meet the purposes of the tende
leaving to suppliers a reasonable degree of autgmomesigning the most appropriate solution:
“Without prejudice to legally binding national teated rules, to the extent that they are
compatible with Community law, the technical speaifons shall be formulated (a) either by
reference to technical specifications (...); (b) ar terms of performance or functional
requirements; the latter may include environmergharacteristics. (...); (c) or in terms of
performance or functional requirements (...)as a mnseah presuming conformity with such
performance or functional requirements (...);(d) grreferring to the specifications mentioned
in subparagraph (a) for certain characteristics, daby referring to the performance or
functional requirements mentioned in subparagraph for other characteristi¢s(Directive
2004/17/EC, Article 34, paragraph 3). The mannewmmch the technical specifications are
drawn up determine the variety and quality of tlitere. Therefore, it appears crucial for
contracting authorities to concentrate on perforreamased requirements (instead of pure
technical requirements), in order to leave opennmmdry which suppliers can prove they have
achieved desired results.

» the possibility to setframework agreementsllowing contracting authorities to require
technological modifications without calling a neentler. Contracts based on framework
agreements concluded with several economic opeyatomy be awarded either. — by
application of the terms laid down in the framewadceement without reopening competition,
or — where not all the terms are laid down in thenrework agreement, when the parties are
again in competition on the basis of the same dmgicessary, more precisely formulated terms,
and, where appropriate, other terms referred to tive specifications of the framework
agreemeritDirective 2004/18/EC, Article 32, paragraph 4);

As summarized in th&/ilkinson Repor{European Commission, 2005), the main opportuiti@ught
by the European directives for Public Procurememprise:

» facilitation of critical elements of dialogue be®vecontracting authorities and suppliers by the
means of negotiated procedures;

» references to standards and broadest definitio@obihical specifications, encompassing also
performance-based requirements;

» the option for the suppliers to submit variants;

* improved conditions to allow IPRs management aed thansfer to the supplier.

More recently, thédirective 2009/33/EMf European Parliament and of the Council of 23ilA2009

on the promotion of clean and energy-efficient rdaahsport vehicles seems to have relevant
implications on Green Public Procurement, by bigdauthorities purchasing vehicles for public
transport to include among its criteria and requeats the costs related with energetic consumption
and CO2 and other polluting emissions within tlegitire life-cycle.

Recent policy trends

Currently, public procurement is part of the setpaolicy tools promoted within théead Market
Initiative (LMI), a European policy for 6 important sectors-Health, sustainable construction,
protective textiles, bio-based products, recychng renewable energies) that are supported byrascti
to lower barriers to bring new products or servioe® the market. LMI grounds its deployment on a
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mix of supply-side measures, such as e.g. R&D fiman and equity support, and demand-side
measures, such as regulation, standardisationgges@nd public procurement.

With respect to the latter, the EC is committed ifuistering sector specific networks of contracting
authorities to foster demand for innovation. Thisludes financial support to procurers to collab®ra
on (i) building networks and exchanges of informatand practice; (ii) improving their knowledge
about innovative solutions available in the markibie intelligent customer”; (iii) interacting with
suppliers and markets about future needs, “moresimvents, better suppliers; (iv) developing
procurement strategies, “economies of scale, sebesharing and possible joint actions.

The existing procurement networks, operationalesi2@09, are described in the following table:

Figure 4 - European Procurement Networks

Name Participants Main objective First achievements
SCI-Network European Secretariat ICLEI (DE), To help public authorities exploit| 120 organisations participating
Sustainable Transport for London TFL (UK), and drive sustainable in the pilot phase; Online

: City of Torino (IT), Department fol jnngyations in public construction : .
Construction & Environment, Food and Rurd P Forum of 5 Working Groups:

Innovation through | Affairs (UK), Dutch National and regeneration projects across 5npjication of environmental

Procurement Procurer  Association  PIANO Europe by bringing a large group gyanqards in renovation; new
(NL),  Culminatum,  Helsinki of public authorities together technical soluti ) .
Region Centre of Expertise (FI ’With other key stakeholders in the .eC nlC.a solu Ions’_ prOCUr.lng
University of Klagenfurt (AT),| construction sector with the aim | Innovation; Wh0|e'|'f? costing
Motiva, ~National Agency for| to help combat the cross-border| financing & contracting
Energy Efficiency and Renewablefragmentation of

Energy (FI) the sector.

ENPROTEX Firebuy (UK), Belgian Ministry of| To spark innovation through A web-portal for public

the Interior IBZ (BE), Dutchl public procurement to meet futureprocurers and SMES;

EE}'?O?SI'_)D'S""S‘EF Response Agencheeds of fire services using a | |nnovation mapping in textile
number of methodologies research on protective

including; establishing and clothing; Providing industry

sustaining a specialised platform ™. .
of European Network of Public with forward commitments to

Procurement Organisations; meet future needs of
developing cooperation amorjgProcurers; A Personal

public procurers; providing an Protective Equipment public
interface with both end-users andorocurers network (under

manufacturers. development).
LCB-HealthCare| Department for Business, To stimulate innovative low- Stakeholders' consultations;
:\rlm?wvaltlondarg Skills BIS (fUK): carbon building solutions for the | Survey on barriers to
etherlands Organisation for ; .
g healthcare sector. A platform for(ajpyestment in low carbon

Applied Scientific Research TNO
(NL), Norwegian Directorate for
Health Affaires(NO), Cracow

network of public procurement

stakeholders that wish to be solutions; European state-of-

the-art report.

Rydygier Hospital (PL), proactive in stimulating
Department of Health DH (UK), | innovative low-carbon building
European Health Property solutions for the healthcare sector
Network EUHPN (NL) will be created. T

Beyond LMI, the policy environment is indeed funthgeveloping at EU level, with the aim to
strengthen the role public procurement as a dfoweinnovation.

The recently adopted EC Communication COM (2010¢ %isal on the "Europe 2020 Flagship:
Innovation Union" to strengthen Public Procuremasta driver for innovation in Europe, notably
through action number 17Member States and regions should set aside dedidaidgets for pre-

commercial procurement and public procurement afoirative products and services. (...) The

Commission will provide guidance and set up a (fmal) support mechanism to help contracting
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authorities to implement these procurements inr&aiscriminatory and open manner, to pool demand,
to draw up common specifications, and to promotd= Sdcess. (...)In addition, the Commission will
offer guidance on implementing joint procuremerm@sveen contracting entities (..).

Moreover, quoting the European Council conclusiminSebruary 4th, 2011tHe Commission is invited
to: provide guidance on the application of the Birees on public procurement; more generally public
procurement should be better geared to creatingugnedemand for innovative goods and services” (nr.
20) and “the Commission is invited to present pisgis by the end of 2011: (...) and for assessing how
best to meet the needs of fast growing innovatwepanies through a market-based approach. In this
connection the Commission is also invited to explre feasibility of a Small Business Innovation
Research Scherhénr. 22).

Besides Pre-Commercial Procurement (PCP), the mmaiation of effective First Commercial
Procurement (FCP) procedures is currently perceagedrucial. The former encompasses the phases of
exploratory research, solution design, prototypevetigpment and pre-commercial small scale
product/service development (including field tesihile the latter focuses on the first wave of
commercialisation and diffusion of products, seggior processes.

The most appropriate financial schemes to suppBR Bnd FCP are therefore under study. A call for
proposals within the Competitiveness and Innovatimmework Programme for networking and
procurement preparation, granting also a portiorthef procurement expenditure has been released
(closing September 2011). Eligible public bodiesca@mpass public purchasers, i.e. contracting
authorities in the meaning of the public procurentirectives at all levels (local, regional, natand
supra-national) including utilities and public aotiies (e.g. innovation agencies, specializedfiats
and/or cluster organisations). The included domanesrelated with European societal challenges) suc
as smart cities and mobility, sustainable conswactaw materials and sustainable agriculture.

Interesting to mention, the STEPPIN project (acrorigr Standards in European Public Procurement
lead to INnovation) has led to release a Handbdgolicy guidelines on the subject. The publication
covers crucial points such as the role of standata=s purchasing innovative goods in all procuremen
stages (before, during and after),

The Green Paperon the modernisation of EU public procurement @olieleased by the European
Commission in 2011 in order to discuss the direstiin force also underlines the key role of demand-
side policies within the Europe 2020 strategy, Iteer stressing that public procurement policy tnus
ensure the most efficient use of public funds drad procurement markets must be kept open EU wide.
The Green Papeenvisages improvements in the following domains:

* new tools for contracting authorities in order twttfier modernise procedures (taking also into
account the different size levels of those autlesji horizontal cooperation (public vs public)
and aggregation of demand (joint procurement);

» the creation of a true pan-European public procer@mmarket through a better access for SMEs
and enhancement of downstream competition;

» the strategic use of public procurement in respotseemerging societal and economic

challenges and the role of public procurement ds\ver for innovation, also by requesting the
development of products or services that are noayailable on the market (PCP).
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National frameworks

Italy

In Italy, Public procurement activities encompdss purchases of the central Government and the ones
by local administrations (Regions and other locdharities), the former accounting for around 23
the overall expenditure (source: Istat, 2006).

A key actor of the Public Procurement proces€ansip, a stock company entirely owned by the
Ministry of the Economy and Finance (MEF). Consigistivity is deployed along two principal
business lines: (i) management and developmenmfofmation technology systems on behalf of the
Ministry of the Economy and Finance (MEF), provagliproject, technical and organizational know-
how; (ii) implementation of the Program for the Raalization of Public Expenditure in Goods and
Services through the use of information technolaggt innovative purchasing tools. CONSIP therefore
directly manages public purchases ( around 9% efpihblic expenditure for goods and services in
2010) CONSIP furthermore awards frameworks cordgrélabelled as “convenzioni” in the 2000 Italian
Budget Law) and establishes agreements with Regindther local authorities in order to implement
the so-called “network system” aiming at undertgkioint projects and/or common procurement
strategies. Besides, prices, terms and conditi@isbg law CONSIP’s framework contracts and
agreements provide benchmark price/quality paramébde purchases made outside of those framework
contracts.

The Authority for the Supervision of Public Contracts (AVCP in the Italian acronym) has been
established by law n. 109/1994 with the aim of sug&ng public contracts in order to grant comptian
with principles of transparency, rightfulness anthpetition among operators in the public procureémen
market. The Authority supervises the entire puptmcurement system, both at a State and at a R&gion
level, in order to grant compliance with the prpies of rightfulness and transparency in awarding
procedures and with effective and convenient execudf contracts, as well as compliance with
competitions rules within each single tender. Intipalar it supervises the correct application afv$
and regulations, while verifying the regularity avarding procedures and the economic efficiency in
contracts execution, also through sample survéydso ensures that any injury does not occurtfer t
exchequer. Through its Public procurement Obseryatihe Authority ensures the collection and
processing of data on public procurement, in orterprovide indications for the supervising
departments and to address the regulating activitsards rules of transparency, simplification and
competition.

DigitPA, the Italian authority for the digitization of High Administration, is as well worth to be
mentioned with respect to Public procurement, siiicelefines technological standards, specific
regulations and deploys monitoring activities conoey the use of ICT within the Public
Administration.

The general configuration of the Italian Publicqrement system is reported in Figure 5.
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Figure 5 — Italian Public Procurement framework
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Source: Istituto nazionale per il Commercio Ester@l(@), our elaboration

According to the 2007 Budget Law (Legge Finanzjaral public purchases of goods and services
under a given threshold (corresponding to the afeneind by the EC, i.e. 125’000 € for the central
Government and 193’000 € for the other authoritieaye to be achieved through tké&ectronic
marketplace. The Public Administration Electronic Market (MeP& a digital marketplace in which
registered authorities can make purchases for sabetow the European threshold of the goods and
services offered by suppliers that have been veiteldauthorized to post their catalogues on thiesys
CONSIP identifies through its calls for tender guods and services categories and the generaédeliv
conditions of the products, manages the authoorzatf suppliers and the publication and updating of
their catalogues. Navigating through the produdalogue, the registered authorities may verify the
offer of goods and/or services and purchase ontiomparing the offers submitted by various supglier
and choosing the one that best suits their needs®AMVallows time savings and transparency and
enables Public Administrations to meet specificuregments through a broad a varied offer. On the
supplier’'s side, the Electronic Marketplace repnésean opportunity to spread the offer in the whole
national territory and to increase competitiveness.

In more general terms, thepeocurement procedure implementation plays a crucial rolenicreasing

the efficiency of the public purchases, by shiftitg main phases of the buying cycle, such the
expression of interest and needs, the submissidndsf the competition between providers, the final
award and the execution of payments, into ICT tobiés provides benefits in terms of reductionhd t
overall needed time, streamlining of the proceduireseased interoperability between databases and
facilitation of the expenditure monitoring. Moreoyethe electronic purchasing systems foster
downstream competition by lowering entry barriexs fotential providers, especially SMEs (typically
underprivileged due to scale factors and the lae#ichted resources) and enhance innovation by
encouraging the development of new technologi¢seriCT domain.
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E-procurement policy support started in Italy ir0@QBudget Law), namely with the Program for the
rationalization of public spending for purchasesgobds and services, implemented by CONSIP. In
2001, the Ministry of Economy and Finance acquitkd right to promote aggregations between
authorities in order to carry out joint purchasks2002, the right was extended to local authaitie
(with the obligation to adhere to the same pricigmes in case of autonomous purchases). Sincé 200
(Budget Law) national and peripheral governmenthauties have to carry out purchases not
overcoming the aforementioned threshold via thectidaic Marketplace. The 2007 Budget Law has
besides defined a network system within which negioauthorities have to operate jointly by
coordinating their rationalising procedures andrisigathe same e-procurement models (a national
portalwww.acquistinretepa.ivas released with this purpose, together with s@gmnal portals).

Italian Public administration can rely on compleraey tools for electronic procurement. In fact, all
procedures can rely on such complementary toolsintg the Framework Agreements):

» the Electronic Marketplace of the Public AdministratiqWePA in the Italian acronym),
mandatory (only for central Governement) for allrghases below the aforementioned
thresholds. Around 230 million Euros of public pusses have been carried out through this
system in 2009;

» the Dynamic Purchasing Syste(8istema Dinamico di Acquisizione- SDA in Italian), that
can be used for all purchases that overcome threramtioned thresholds for standardised and
widely used goods;

» e-Shops(Negozi elettronici in Italian), that are on-line purchases directigni Framework
Agreements with fixed terms concluded by Consip $p#h one single economic operator (so
called Convenzioni in Italian);

* e-Tendergun by Consip on behalf of other public authost{®are su delegain Italian) for
specific needs.

With respect to innovation-oriented Public procueat) two models may be used (both defined within
the Codice degli Appalti PubblicD.Lgs 163/2006, consistently with the Europeardlives):

» theCompetitive Dialogug€DC in the Italian acronym);
» thePublic-Private PartnershigPPP).

The former consists in a proper negotiation betwtbenpublic purchaser and the potential providers
concerning economic, financial and technical fesdwof the goods and services purchased. The biggest
critical point of the competitive dialogue proceelunay be the lack of real incentives for compatoes
participate in the process and invest to make &t ¢échnologically viable for the PA contracton. |
fact, the economic risk to participate without gudees for the award can be a deterrent for buseses

By the means of PPP, Government is able to setegitp partners that can contribute to the finagcin
of a highly-innovative project, whose economic &ndncial features are already known by the Public
administration. In that sense, PPP falls underktteader category of Project Financing initiatives,
including contracts for at least one of the followiactivities: design, construction, operation or
maintenance of public works or public utilitiesppision of services, each including an efficierskri
allocation between public and private operators.

The underlying idea of PPP is that encouraging libadling of all tasks of a complex project
encompassing sequential stages to one single operan lead to optimal results, both in terms of
overall efficiency and incorporated innovation. Mdahan this, avoiding the Public administration to
describe in detail ex-ante all technical featureghe project leads to fewer constrains for thevaie
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operators in terms of design of the best possthllgisn. Finally, in a PPP framework, private ogera
have to ensure increased accountability.

At local level, outcomes of innovation-oriented Rulprocurement are still heterogeneous and not
comparable, mainly because of a lack of coordimabetween actors. Generally speaking, the most
frequent model is to replicate di national approlgltentralizing purchases at regional level. Thihe
main reason why trends of Public purchases of iatte& goods and services — e.g. procurement of
green technologies — mainly depend on specifimtateons by local administrators.

Green Public Procurement(GPP) is indeed one of the most promising domairation, as identified
e.g. by the Green Public Procurement Communicatfahe European Commission (2008). Again, the
implication is at least twofold: GPP promotes tlio@tion of more sustainable processes, therefore
addressing a key societal challenge as the enveohpreservation; at the same time, it enhances the
growth of emerging technological sectors such asstircalled green technologies. Evidence shows that
its implementation suffered from a lack of coordioa in Italy, with no dedicated institutional
framework. However, local administrations are mgftin practice interesting initiatives in the GRéld.

The “Piano d’azione nazionale per la sostenib#itabientale dei consumi nel settore della pubblica
amministrazione” (Action plan for the environmentlstainability of consumptions of the Public
Administration), approved in 2008, provides foritakinto account environmental issues within the
purchasing system of the public sector, with thedive to reach 50% of “green” purchases in 2040.
2009, the Ministry of the Environment has adoptes ‘Minimum environmental criteria” with respect

to the purchases of specifici goods (e.g. papetilde) by the public sector. The Ministry of Econic
Development is supporting too the adoption of Ge&Rted initiatives in the local administrations. A
call was promoted in 2010 within the Inter-regiot@berative Programme (POIl), aimed at funding
installation of facilities for energy productiondeal on renewables in the public buildings of tlaédnh
“convergence” regions.

With respect to policy tools, thindustria 2015 programme, launched in 2006 by the Ministry of
Economic Development, frames out some key competiéss objectives for the future of the Italian
productive system. Among the main initiatives aairiout within Industria 2015, the Industrial
Innovation Projects (PII in the Italian acronymg aimed at fostering the innovative growth (i.ewne
technology-based products and services) of steatBgids such as energy efficiency, sustainable
mobility, life sciences, Made in Italy and cultutaritage. The PII framework not only encompasses
supply-side tools (though in large majority), bldgcademand-side support such as contracts and the
involvement of public authorities as end-userseaf/nechnologies.

Spain

During the recent years, important pieces of lagjish have been issued in order to promote Public
Procurement for innovation. In particular, it seammsth to mention the following.

» TheLaw 30/2007 regulating Public Sector Contracts, which coredyesustained Public
Administration in overcoming some key obstaclefhwspect to the purchase of innovative
products and services. such as:

o the focus on functional aspects of the good / serpurchase (Article 101.3) based on
performance requirements, with a reduced importanfethe purely technical
prescriptions;
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o the acknowledgement of technical variations progdsethe supplier in order to better
comply with the tender specifications (Article 131)

o award of the contract via negotiated proceduregiqlés 153 to 162 included) and
introduction of the Competitive Dialogue schemeti@es 163 to 167 included);

o multi-criteria evaluation of the offers (Article 48 especially with respect to complex
and technologically advanced products or services;

This Act not only adopts the contents of the afeetioned European Directives on the subject,
but also provides public bodies with new contragtinstruments supporting purchase of
innovative goods and services:

o the new form of agreements between the Public 8eeatud private players focused on
the supply of technologically advanced products secdvices overcoming the current
solutions available in the marketplace (Article 1lamongst the other provisions, the
clauses of such contracts allow (i) a more detaiigkl allocation between the tenderer
and the supplier(s); (ii) the conditions under whithe Public Administration can
unilaterally amend the contract in case of emergungforeseen requirements;

* The Sustainable Economy Act(2011), which include some interesting provisigmemoting
public purchases of innovation, namely specific soees aimed at fostering the efficiency of
Public Procurement and financing public-privatetpanrships for key technological applications
(also by dedicating a specific budget), with spleaitention to the needs of Small and Medium
Enterprises.

Moreover, the Spanish Parliament approved in Mai 22Bill on Science, Technology and Innovation,
Law 14/2011, of June 1st on Science, Technology bmwvation, which also includes some
prescriptions on public purchases, inviting Regi@msl Local Administrations to elaborate a plan
detailing its Pre-Commercial Public Procuremerdtsgy.

The Spanishinnovation Strategy (E2I), adopted in July 2010, provides the framdwactions in
support of Innovation, mainly, through the promotend creation of structures that enhance the use o
scientific knowledge and emerging technologies. Timeovation Strategy encompasses five axes,
namely: (i) the use of Public Procurement as aedifior innovation; (ii) the promotion of an innoiat-
friendly ecosystem; (iii) the support to the intional dimension of innovation; (iv) the strengtimeg

of regional cooperation; (v) the role of human talpgh the innovation processes.

Besides, four key domains have been identified rasia: Healthcare and social services; Green
technologies and clean energy; Scientific facBit{poth tangible and intangible); Modernizationtfueé
Public Administration (including E-gov). Intereggino notice, all the previously mentioned fields of
action encompass the Information and Communicatexhnologies as strategic enablers.

More directly related with Public Procurement aftteology, the Spanish Government charged the
Ministry to Science and Innovation to:

» determine the goods and services to be purchaghiohwhe formula of innovative Public
Procurement;
» design the more adequate mechanisms for its eféed@ployment;
» define a road map of the foreseen initiatives endtiferent Ministries in order to advertise it
them to potential suppliers;
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* determine the annual budget devoted to Public Peocent of innovation;
» support pilot projects for Public Procurement afiguation in the framework of a Science -
Industry cooperation, involving public researchiimgions, universities and technology clusters.

Finally, four key set of instruments are being eawed by the Spanish Public Administration in order
to enhance the role of Public Procurement as &dfor innovation:

1) A fast track aimed at to identify the best PP / PCP opportesiitprovide technical support to
contracting authorities and encourage the purcbiehnological goods or services;

2) Budget allocation t&re-Commercial Procurement

3) Funding to theR&D stage embodied in technological advanced goods or sesvypeirchased by
Public Administrations.

4) A new program named “Innocompra”, directed to suppaiblic Procurement of innovation in
the different Spanish Regions or Autonomous Comtrasji based on ERDF technological
funds. Of these funds, there are still approxinya8€l0 million euros to be instrumentalized in
regions such as Galicia, Andalucia, Castilla-La thenand Extremadura

Portugal

According to the most recent published statistietating to the government budget (Central
Government, Regional and Local Governments andaB8eicurity), in 2010 public sector purchases of
goods and services in Portugal have reached 148lidén Euros including 8.858 billion Euros in
consumption of goods and services and 5.657 bilaros in capital goods. These sums respectively
represent 5,1% and 3,3% of GDP.

If the purchases of goods and services on thegbgrtiblic sector companies are added, even though
consolidated information is lacking, the total via# close to the EU average, calculated as 17%0éf G
(20009 figures).

Mostly concerned with matters of efficiency (redantof expenditure by the large-scale purchase of
goods and services), in 2007 the Portuguese gowsrnaneated a National Public Sector Purchasing
System (SNCP) which all Central Government servieee obliged to join. The adhesion of Regional
and Local Government, State Companies (includirgsehof Local governments) and other public
bodies is not obligatory but may be made voluntaril

A fundamental aspect of the system is that it oryers the so-called “cross-department public
expenditure in goods and services” - goods andicgsrn\purchased by practically all Ministries, not
including services specific to the activities otlealinistry. For example defence equipment androthe
armed forces purchases, goods and services spdigifior the health and education departments and
transport material continue to be the exclusivpaasibility of the respective Ministries and outsithe
scope of the SNCP.

The total annual purchase of goods and servicesredvby the SNCP is estimated at 1.250 million
Euros or just under 10% of total government punciga&xcluding the company sector).
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The creation of the SNCP covered three main oljesti

» Contributing towards the balancing of the publicamts, rationalising and reducing public
expenditure;

* Contributing towards the modernisation and thecedficy of government departments;

* Promoting competition between suppliers in condgiof transparency, equality and
competitiveness.

The central and most innovative aspect of the Sh@femented by the Portuguese Government is the
National Public Purchasing Agency (ANCP), a Pub&ctor company created in February 2007. It has
responsibility for implementing some of the maindgog principles of the SNCP, mostly:

* Entering into framework agreements or other pubbotracts, gradually and by stages, for
groups of categories of goods and services;

* Adopting electronic purchasing tools with electontatalogue and automatic ordering
functionalities;

* Adopting electronic purchasing practises basederattion of buyers and specialists in order to
reduce costs for the government;

* Adopting practices and preference for the purchafsgoods and services which promote
environmental protection;

At the end of its fourth year, in December 201@ ANCP had entered into 15 framework agreements
by which suppliers are vetted prior to the salgadds and services to the government. The framework
agreements establish the requirements and corslitidich vetted suppliers are required to fulfill in
terms of pricing, delivery dates, levels and qyaditservice in a public supply contract.

Subsequent purchasing procedures (organised bydbentralised services, the ministries and, in a
more centralised way, by the ANCP itself) are deddowards these vetted suppliers which once again
puts them in competition with one another.

The 15 existing framework agreements cover purchaté billion euros equal to 80% of total cross-
department public expenditure in goods and servit@% of the 385 bidders have been qualified; 183
(68%) of the 269 qualified suppliers are SME. A¢ thoment, almost 2.000 public bodies are involved
in the system, 400 of them on a voluntary basis.

Portuguese Government saved 16% in the total ¢@gianls and services bought through this system.

Fulfilling the objective of “adopting electronicdls”, one of the first competitions launched by the
ANCP for a framework agreement with selected cantrs was that relating to electronic contracting
platforms. The competition ended in June 2009 tgslected 5 platforms from different bidders, each
of which incorporated the electronic catalogue anmated ordering functionalities.

This is possibly the most important result of tiéCP’s operations in Portugal along with the adtgt
of the ANCP, having created an area of activityingaiished:

* by its contribution towards improving the efficignof the entire public sector purchasing
system by obliging public bodies using the platfarot only to be informed about the suppliers’
catalogues but, what is most important, to exethaggurchasing procedure using the electronic
platform;
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* by contributing to the improvement in the operagioh all suppliers including a large number of
SME;

» by the potential for leverage deriving from the sibsity for suppliers to sell to other bodies
outside of those linked to the SNCP or those valulytconnected to it. This means having
access to the many large, private purchasers iti@utb the thousands of public bodies
(regional and local government bodies, public comgmetc.);

» by the potential for going international of the pligr companies using electronic business
platforms.

Following a rapid expansion the five suppliers lgiceonic business platforms selected by the ANCP
now deal with an annual turnover of the order ofbil2on euros (twelve times the annual volume of
purchases of goods and services by central governocwvered by the 15 framework agreements
negotiated by the ANCP).

The turnover of these five companies approachemiflibn euros (two thousandths of the turnover
undertaken over their platforms which demonstrakessr high level of operational efficiency from
which are derived the low costs for users).

Much more important, today there are 50,000 congzanising these platforms, an overwhelming
majority being SME. This is more than 170 times #&® selected companies under the framework
agreements with the ANCP and more than 250 timesntimber of SME selected under the same
framework agreements.

At least three of the five companies selected aplgrs of electronic business platforms now have a
international presence having taken the first stepsrds entering the globalised market.

In those cases where this is the business modetediga single electronic business platform whith a
customers use and to which all of their supplieessaibscribers), the volume of business opporasiti
for supplier companies has grown exponentially. Shene can be said of the number of potential
suppliers able to respond to customer orders wheplatform becomes international.

As it may appear simple to conclude, the succes$Beo$ystem referred to above resides much more in
the modernisation which purchasers (both public pndate) and supplier companies are obliged to
undertake, and in the improvement in processefl of these bodies than in the capacity for promgti
the appearance on the market of new, innovativelg@nd services. Electronic business platforms
themselves are the main exception.

Concerning Ecological Purchasing, priority has beg@ren to combating climate change with the
objective of turning the Portuguese governmenttsvities more neutral in relation to the emissidn o
greenhouse gases. A Counsel of Minister’s Resaluidhe year 2007 decided that at least 15%, 30%
and 50% of the contracting procedures and the \@itiee subsequent purchases through SNCP should
fulfill environmental criteria in 2008, 2009 andDrespectively.

In 2010, 79% of the purchasing procedures effegteter the framework agreements entered into by the
ANCP included some kind of environmental requirem&oods and services such as the licensing of
software, computer equipment, paper, stores amdinyi services were the categories most frequently
covered by this kind of requirement. Electrical ieéds (cars and motorcycles) must be included én th
small group of goods that these environmental requents have developed in Portugal.
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Innovation-oriented Public Procurement: the way for ward

The main challenges

The analysis of the European, Italian, SpanishRortliguese frameworks with respect to Public
Procurement allowed us to highlight some imporpaints:

* The increasing attention devoted to demand-sidevation policy and to the use of Public
Procurement as a driver for Innovation in particulde current European legislation — adopted,
even with different features in Italy, Spain andtBgal — strongly promotes such approach. Still,
some improvements (mostly at a technical levelfnedde implemented.

» The portion of GDP related with public purchaseslase to the EU average both in Italy and
Spain. This means that the Mediterranean area aipgucan benefit from the use of a (even
low) share of this amount to purchase innovativedgoor services with a positive impact
comparable with the other European zones.

» The need to balance the contribution by relevaayegs that hold a strong technological
leadership with the participation of SMESs to pulitBaders. From this point of view, as already
mentioned, the approach to demand aggregation dndse tcarefully pursued so that entry
barriers to SMEs do not become too wide. Splittogtracts in several lots, as applied in some
cases in Italy, may represent an adequate linetmina

The implications of Public Procurement of technglegth respect to innovation are therefore at least
threefold: (i) it fosters the birth and/or the gtbvefinnovative markets, (ii) it enhances thefficiency
of the public sector; (iii) it contributes to taekdome kegocietal challenges

With respect to (i), the role of the contractingheuity acts as a lead purchaser and/or temporary
monopsonist of a new set of innovative solutionsdpced by technology providers. Some peculiar
challenges therefore emerge, such as the needetdietly specify the content of the public demand
(with functional and/or performance-based metrits)dentify the best proposal among the applicegtio
and to carry out the monitoring of the process.eéesigning efficient risk-sharing models between
contracting authority and suppliers is a key issMoreover, considering the features of the
Mediterranean industrial environment (encompasaingry high share of SMESs), a trade-off between
the aggregation of the demand — which has a cklatianship with the decrease of the unit costd an
the opportunity for small and medium firms to apfaylarge contracts.

Concerning (ii), strong opportunities of improvertein the organisational efficiency of the public
sector, both at central and peripheral level, chrom the adoption oé-governmenprocedures. Not
only contracting authorities can manage all thgestaof the purchase through ICT platforms, theeefor
reducing direct and transaction costs, but theo$dbols falling under thee-procurementiabel is
supposed to foster e.g. interoperability betweetas#ds, in the framework of an increase in the
openness of the public sector both within itsel &mwards firms and citizens. Indeed, the relatigmns
between enhancement of public sector efficiencpcyrement and innovation also involves how
procurement of innovation, beyond the adoption wohovative procurement tool, may aim at
modernizing most of the public sector activity.

As for (iii), technological innovation is traditiafly a key driver to improve welfare and address
emerging issues. In a broad set of cases, invesdnmretechnology are however characterized by high
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fixed costs (mostly capital) and relatively low miaal costs (e.g. reproduction and/or management of
an infrastructure). This framework may generate ketafailures, e.g. inefficient allocation (or even
underprovision) of resources, which the public sedtas the role to overcome. To this end, lead
markets related with emerging challenges (suchldsadth and renewable energy), can be supported
through public demand. The public effort furthersntras to be produced towards the identification of
short-, mid- and long-term priorities within the eming issues.

Policy recommendations

Following the main points emerged within the analysrried out in the previous paragraphs, COTEC
recognizes the importance of some key prescriptionsrder to enhance the potential of Public
Procurement as a driver for Innovation.

Some pre-conditions are indeed worth to be mendione

First of all, assuming that — together with itsgoral role — Public Procurement belongs to theo$et
tools to be deployed by Governments in order téesusnnovation and Technological change implies a
tight relationship with the high-level Innovatiotragegy carried out at National and European le&el.
mid- and long-term Innovation agenda — taking iattwount the structure and composition of the
economic systems, the most relevant societal cigdieto be tackled and, more in general, the curren
and future economic and technological trends —aoeyt represents an essential guideline for more
specific Innovation policies complementary with leather. It therefore seems vital, at national letee
define: (i) a hierarchy of market and societal pties to be faced; (i) a taxonomy of technologjica
fields to be sustained as enablers of such develotan(iii) a roadmap that clearly identifies short
mid- and long-term measurable objectives; (iv)gbeof tools and resources to be committed.

Besides, some specific Public Procurement schenseshk-as for instance the Competitive Dialogue —
are still to be fully fine-tuned in order to reattteir full potential, also with respect to the puase of
technologically advanced goods and services. Tlaig imvolve further tests in selected fields, even a
local level.

More in general, it seems important to remind tRablic Administrations encompass several levels,
characterized by a variable size, purchasing p@mdreven contracting power of the authorities. Even
if demand aggregation is at the centre of a keyet@if (shortly described in Section 1), small hgye
can pursue less challenging innovation objectibses still important, with a smart use of performenc
based contracts.

With respect to the role of Public Procurement ds\ger for innovation, COTEC promotes four policy
recommendations.
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Improving the role of public-private partnerships

Considering both the information asymmetry betwées Public Administrations and the

private technology suppliers and the scarcity oéfiicial resourced devoted to technolog

cal

innovation of the former, the role of public-priegbartnership within the innovation-oriented

Public Procurement framework needs to be strengthefhis approach, currently rath
under-exploited, indeed allows:

» to reach aritical mass of resources in order to carry out large-scalgegts;

* to exploit theadded-value generated by public investments, which usuallysg
beyond the indirect positive externalities on tbenpetitiveness of the private sector

» to efficiently keep the role dkchnological leadershipof private stakeholders in ke
domains;

» to trigger avirtuous circle within the public spending on innovation, the pbf
which can be reinvested in new projects.

In this framework, a new set of tools grounded lo@groject financing conceptual mode
needs to be envisaged, also by broadening thegbaoVolved stakeholders within the Pub
Procurement process (e.g. private equity operatdrs¥ also implies new models in the r
sharing between the contracting authority and thveafe suppliers, in particular involvingp-
side leverage schemethat allows the public sector to multiply the piv& effects deriving
from the success of the projects instead of hatdrgpver eventual losses.
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Public Administrations acting as “intelligent purchasers”

The current frame of reference generates the neethé contracting authorities to provi
themselves with reliable instruments in order ttecively address all stages of comp
purchases, not limited to the genepnning but also including a deep analysis of
product or servicéfe-cycle with respect to the key framework conditions. Atigh-level, the
public sector should identify key innovation chaties to be addressed, mostly related
the emerging societal needs. In this respect, edblbcurement guidelines should be clos
linked with the overallinnovation strategy of our countries. At an operational ley
(authorities and public purchasers) the cost-beneéinalysis should encompass n
conceptual inputs such as (but not limited to) ninest advancedechnology foresightand
technology scouting.
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Shifting from a functional-based assignment to a pérmance-based awarding

Traditional Public Procurement processes grounit teeisions on functional-based analy
of the product or service to be purchased. Moredviels are designed to purchase the
solution at the minor possible cost. are Howevepeeially in the case of complg
technological goods, the most efficient process beyon-linear and iterative Competitive
dialogueis indeed an important tool in order to complyhavituch a feature. As pointed g
also by the European directives on the subjeceribpnance-based evaluation allows not g
to overcome the information asymmetrybetween purchaser and potential suppliers
former may not be able to envisage all possiblartelogical applications to a given issu
but also taavoid technological biagelated with ready-for-use solutions.
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IV | Supporting enabling technologies

The “long tail” paradigm shows how the asymmetristribution of information betwee
supply and demand leads to a sub-optimal degrediftdrentiation of the former. Th
structural features of the Web significantly helpedackle such market distortion. However,
some basic enabling infrastructures, such as,nstance, broadband networks, are still [not
equally distributed within our countries, therefdnghlighting a deepligital divide between
different geographical areas. More generallgT is indeed an example of enabling
technology, the availability of which is supposedféster organizational improvements gnd
creation of new innovative multi-sectoral applicas. Public Procurement initiatives aimed at
promoting a national “backbone”, which enables @mtinity at all levels, therefore appear|as
a priority.
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