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Executive Summary

This assignment of which this document and its appendices represents the final report has
analysedthe evidence base of Romanian research and development expertise (supply
side) andhe competitiveness of the Romanian economy (demand side), to understand the
linkage and correlation between research and development with business perormanc
within the innovation system.. It ls|ased on desk research undertaken in November 2012
and Febwary 2013and four stakeholder workshops delivered in Bucharest, Romania on
the 12" and 13 February 2013.

I n the European Commi ssi on 06 s-20p0rthene wikkeh f or coh
precondition for using the European Regional Developmaentd KERDF) in 2014020

to support investments. This precondition requires that a smart specialisation strategy
supporting integrated, pladgmsed economic transformation is established for the funding

of research, devel opmemardndd&piecnavatsiadn.onBr cm
novel way national and regional governments are attempting to enhance the
competitiveness of firms and clustefBhis strategy development will be led by the

Romanian organisatioAutoritatea Nationala pentru CercetaBéintifica (ANCS) who

currently have responsibility for the Research and Development thematic priority of the

structural funds.

This assignment hamnalysé the evidence base of Romanian research and development
expertise (supply side) and the competitiess of the Romanian economy (demand side),

to understand the linkage and correlation between research and development with
business performaecwithin the innovation systenirhis report has been based on desk
research utilising existing research pusions and policy reports, existing data and new
data analysed in relation to research publications and the reanalysis of economic and
science and technology data. It should be noted that the availability and quality of data
has been limited

The methodalgy adopted for this report has directly addressed the principles and
priorities of the smart specialisation approach and communication from the European
Commission to Romania regarding the thematic priority for research, technological
development and invation through a mukimethod approach with a specific focus on

the competitiveness of sectors at a national level, the capability and competitiveness of
clusters at a regional level and the investment in funding for research and development
based on estéibhed national priorities, engagement in Framework 7, the profile of
individual institutions and the outcomes of research based on publications and patents.

This report provides a national view and an analysis of the regional context and potential
for innovation, which is the first of six stages in the overall process of establishing a
Smart Specialisation Strategy. Such a strategy is not a static document but one that will
continue to evolve as new stakeholders become engaged, as additional analysis is
undertaken and as projects are developed and delivered. This report has identified the
four areas of food and agriculture, ICT, energy and the environment and engineering and
technology as the basis for potential smart specialisation focus.
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Our analysis as specifically identified the importance of food and agriculture in the
Romanian economy and its significance in terms of employment and GVA at both a
national and regional level. It is also relatively significant in research in both agriculture
overall and biotechnology. This report recognises that agriculture within European
Commission documentation is reflected as low technology and low skill, however by
considering this within the context afgro foodand agricultural biotech as a potential
smart speeilisation this would reposition this activity as higis&ill and highertech.

The ICT sector overall is well reflected in economic activity in both telecommunications
and software at a national and regional level which established clusters across Romania
In addition ICT has a strong research profile at a national and European level in terms of
project profile and relatively significantly in terms of publications. Given the fundamental
importance of this sector it should be a focus for smart speciatisatid a number of
research areas are identified in this report that could form the basis for this specialisation.

Energy and the Environment are reflected in the European Commission communication
which highlights the transition to a low carbon economy gneken growth. At an
economic level the potential of this sector can be seen in investment in renewable energy
however in research terms while this is a growing area it is one that needs a significant
increase in research infrastructure capacity and cifgabased on the level of
publications in this field to date. Environmental research is however a strong area in
Romanian research particularly in areas of environmental engineering, pollution and
environmentabiology. The combination of these researthemes is seen as a positive
basis for potential specialisation.

The field of engineering and technology is the most diverse of all the sector areas
incorporating motor vehicles, other transport, electronics, machinery and equipment and
technical textes. At a business level these are the areas in which the largest level of
business expenditure in research and development can be seen and in which there are
significant foreign owned businesses. It is in this area that the linkage between foreign
owned frms and SMEs, increasing higlbchnology exports and cresectoral linkages
identified by the European Commission in their briefing to Romania should be focussed.

From a research perspective this is also the most diverse area of activity incorporating
electrical and electronic engineering, nanotechnology, materials (specifically electronic,
optical and magnetic materials, materials chemistry, materials science and metals and
alloys) and mechanical engineering, motor vehicle transport and other trafis@og is

a clear argument for smart specialisation in this field, however further investigation and
discussion is needed with research and business stakeholders to highlight specific areas of
activity. This may for example lead to a focus on motor vekie@nd other transport

which would bring in thespecialistsof electronic engineering, material, machinery and
eguipment.

In addition there are other sectors that are worthy of consideration for a potential focus on
smart specialisation including:

i Texties- ranked strongly in employment, wages and salaries, specialisation and
comparative advantage
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1 Machinery and Equipmerit ranked strongly in wages and salaries, value added
and employment

f Wood and Furnituré ranked ' in comparative advantage and higmumber of
businesses

These sectors of the economy are not as highly ranked as ICT, Agriculture and Food and
Motor Vehicles and Other Transport. However Romania does have regional
differentiation and it should be considered that such sectors are aprgerfocus at an
individual regional rather than national level
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1 Introduction

1.1 This Report

OVE ARUP and Partners Ireland (Arufpias undertakeran assignmenunder the
Framework agreement for technical assistance to JASPERS beneficiary countries to
support the review and analysis of the Research, Technological Development and
Innovation (RDTI) based activities within Romaniaef er red to as the
Evi dence Base of R&D&it asdigamektasithinithe coRextnoh ni a 6
establishing &mart Specialisation Strategy (RISBuropean Commision, 201,2yhich

is a precondition for accessing funding under the thematic priority for research and
development within the 2014 to 2020 European Structural Funds

This strategy development will be led by the Romanian organisadiotoritatea
Nationala pentru Cercetare StiintifitANCS) who currently have responsibility for the
Research and Development thematic priority of the structural fUmds.documentand

its apgendices servasthe finalreport on the analysis of the RDTI market in Romania
based on desk research undertaken in November and Decembeam20R&bruary 2013
and four stakeholder workshops delivered in Bucharest, Romania on ‘trend213'
February P13.

1.2 Assignment Background

I'n the European Commi ssi on6s -3020¢Epropsam | for
Commission, 2011}t is a precondition for using the European Regional Development

Fund (ERDFYhat investmenin reseach, development and innovation are made based on

a smart specialisation strategy that supports integrated, -deseel economic
transformation. The adoption of a smart specialisation strategy will:

9 Focus policy support and investments on key nationadinad) priorities, challenges
and needs for knowledd®msed development.

6 A

T Build on each country or regionds strengths

excellence.

1 Support technological as well as practimsed innovation and stimulate private
sectorinvestment.

1 Engage stakeholders and encourage innovation and experimentation.

1 Be evidencébased and include sound monitoring and evaluation systems.

Promoting iSmart Specialisationd strategies

governments are attempgi to enhance the competitiveness of firms and clusfers.
highlighted in theEuropean Commission Guide to Research and Innovation Strategies for
Smart Specialisation (RIS8uropean Commision, 2018Priority setting in theeontext

of RIS3 entails an effective match between adopn process of identification of broad
objectives aligned with EU policies and a bottam process of emergence of candidate
niches for smart specialisation, areas of experimentation and futurdopleent
stemming from the discovery activity of entrepreneurial actors. It is of crucial importance
that RIS3 governance bodies focus on a limited number of innovation and research

priorities in line with the potential for smart specialisation detectédhine anal ysi s phas
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The European Commission Guide to Research and Innovation Strategies for Smart
Specialisatior{European Commision, 2018ptlinesthe development of a strategg an
economic transformation agenda basedaur general principles:

1. (Tough) Choices and Critical maskmited number of priorities on the basis of
own strengths and international specialisation avoid duplication and
fragmentation in the European Research Are@oncentrate funding sources
enairing more effective budgetary management.

2. Competitive Advantagemobilise talent by matching RTD + | capacities and
business needs through an entrepreneurial discovery process.

3. Connectivity and Clusterdevelop world class clusters and provide arenas for
related variety/crossector links internally in the region and externally, which
drive specialised technological diversificatibonmatch what you have with what
the rest of the world has.

4, Collaborative Leadershipefficient innovation systems as a cotige endeavour
based on publiprivate partnership (quadruple helik)experimental platform to
give voice to unusual suspects.

1.3 Assignment Methodology

The ARUP assignment of which this document represents the final report has analysed
the evidence base 8fomanian research and development expertise (supply side) and the
competitiveness of the Romanian economy (demand side), to understand the linkage and
correlation between research and development with business performance within the
innovation system.

The methodology adopted for this report has directly addressed the principles and
priorities of the smart specialisation approach and communication from the European
Commission to Romania regarding the thematic priority for research, technological
developmenhand innovation through a multhethod approach with a specific focus on

the competitiveness of sectors at a national level, the capability and competitiveness of
clusters at a regional level and the investment in funding for research and development
basel on established national priorities, engagement in Framework 7, the profile of
individual institutions and the outcomes of research based on publications and patents.

Theassignmenbbjectiveshave been deliveretirough the effective combination of both
information collection and analysis. A series of tasks for data collection and analysis were
identified in the project specificatianThe delivery of thessignmenbbjectiveshas been
achieved through the following tasks:

Task 1: Analysis of EvidenceBase.

The methodology adopted for this report has been fmdthod with a specific focus on

the competitiveness of sectors at a national level and the capability and competitiveness
of clusters at a regional level. It evaluates the investment in fundinge$earch and
development based on established national priorities and the profile of individual
institutions.
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The aim of this report is not to set the priorities for Smart Specialisation in Romania but
to highlight areas of interest that can be aredyand investigated further, supported by

the involvement of stakeholders and the development of a vision for innovation at a
regional and national levelThe report was based on desk research utilising existing
research publications and policy reportsstg data and new data analysed in relation

to research publications and the reanalysis of economic and science and technology data.
It should be noted that the availability and quality of data has been linditehitial

report was supported to the JABRS project team in December 2012 and a revised
report in February 2013.

To support the desk research analysis of the evidence base, stakeholder workshops were
organised in Bucharest, Romania on thd” #hd 1% of February 2013, with the
following aims

1 to validate by means of a qualitative evaluation the results of the analysis to
identify new approaches or smart sectors which might have been overseen or
insufficiently highlighted by the initial analysis

1 to ensure that the feedback of key stakehel@ee incorporated within the final
assignment report

1 To ensure that stakeholders are engaged at a key early stage in the development
of a smart specialisation strategy

The workshops included the following stakeholders:

- Public authorities on central ldv&NCS, Ministry of Economy (newly renamed
to the Ministry of Industry),Ministry of Regional Development, Executive Unit
for the Financing of Research (UEFISCDI), Ministry of Agriculture, Ministry of
Environment, Ministry of IT&C

- Public authorities on ggonal level: 8 RDAs, etc.

- R&D: Research Institutes and Universities

- Business sector: clusters, professional associations, technology transfer centres,
enterprises.

The workshop discussions were moderated providing a focused and objective oriented
appro@&h. The participants were asked to comment on a summary of the initial analysis
and to express their opinion in terms of those sectors and subsectors and research themes
which can be regarded as providing a basis for future smart specialisation in Romania.

Task 2: Bringing Forward Recommendations

A recommendationseport has been issued from this assignment which is based on the
comprehensive analysis performed in task 1 based bottheorinitial desk research
analysis, stakeholder workshops and the kmiens of the final report (task 3).

Task 3: Reporting

This report provides a national view and an analysis of the regional context and potential
for innovation, which is the first of six stages in the overall process of establishing a
Smart Specialisain Strategy. Such a strategy is not a static document but one that will
continue to evolve as new stakeholders become engaged, as additional analysis is
undertaken and as projects are developed and delivered.
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Chapter 2 of this report outlines the RonsanResearch, Development and Innovation
Environment.

Chapter 3of the report provides an assessment of the business structure and business
dynamics in Romania ilising available data. Iprovides an overall perspective on sector
performance relating tealue added, business expenditure on research and development,
exporting and specialisation. It addressub sector performance for manufacturing and
other services, examining the number of businesses, employment, wages and salaries,
value added and a cqarative analysis to the European Union. The chapter coasliaer
structure of business at a regional level within Romania, examining employment, number
of businesses and wages and salaries at sector aisgciob level within each Romanian
region.

Chager 4 of this reportof this report profiles each Romanian region in relation to
business structure, its dominant manufacturing and service sectors and outlines its profile
in relation to cluster development. A summary assessment of skills and techrelogy i
provided which will provide a basis for identifying potential focus areas for smart
specialisation.

Chapter 5 of the report provdda highlevel assessment of the current focus of Romanian

research by area of science based on the number of reseaespersiiture; number of

PhDb6s and number of publications. This highl
provides a basis for a more detailed examination of each area of sdneaddition this

chapterprofiles each Romanian region in relation to RTd&apacity in the form of

researchers and expenditure and in the form of outputs based on patsotsmary

assessment of research capacity is provided which will provide a basis for identifying

potential areas of smart specialisation.

Chapter 6highlights the increasing focus of acadesiridustry or universityjpusiness
cooperation in the European Union context and how Romania could develop new
approaches that strengthen cooperation.

Chapter7 of this report in conclusionighlights areas of interest #t can be analysed and
investigated further, supported by the involvement of stakeholders and the development
of a vision for innovation at a regional and national level.

This final report will provide theAutoritatea Natnala pentru Cercetare Stiintifica
(ANCS) with the evidence base to make decisions, seek internal agreement and to
support discussions with the European Commission with regards to the development of
the Operational (and other funding) Programmes.
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2 Main Trends and Challenges in Romanian
Research, Technological Development and
Innovation

2.1 Recent Trends in Economic Performance

Romania is the nintlargest country in the European Union in terms of geographical size

and seventh largest in terms of populatibot it is also one of the least economically

developed members of the Union. The economic crisis at the end of 2008 impacted

Romania significantly and it was forced to turn to the IMF, EU and World Bank for

emergency support, obtaining a-Billion-eurorescue package in May 2009, in exchange

for drastic spending <cuts. The <c¢crisis partic
industry and inward direct investment. As a result, the economy contracted by more than

7% in 2009 and by 1.3% in 2010.

In 2011, Pomania saw a slow recovery, with economic growth at 2%. GDP growth was

mainly driven by increased demand for Romanian exports, causing industrial production

to expand. In 2012 domestic demand, export growth and investments are projected to fall

as a resulp f the continued recession in the Europe
market). Consequently, GDP growth is expected to fall to a low 0.5% in 2012. Currently,

the Romanian economy is predominantly service driven accounting for 67% of GDP

followed by manfacturing at 22% and agriculture and roanufacturing at 7% and 4%
respectivelyWorld Economic Forum, 2012)

I n the medium ter m, Romani abs economic prog!
structural problems. These include @amproductive business climate (made worse by a
high level of corruption), a rigid labour market, resulting in high wage levels, and an
underperforming education system. One of the most important challenges is the reform of
the public sector, including thprivatisation of large statewned enterprises and the
restructuring of the transport and energy enterprises. As identified by the IMF (IMF
Country Report No. 12/291, 2012nternational Monetary Fund, 201Romania has a
relaively large State Owned Enterprise sector compared with many of its peers in Eastern
Europe with nearly 1000 enterprises owned by both local and central government,
accounting for 10% of employment and 9% of output. The impact of-ctated
enterprises 0 the country is significant with issues including subsidies, low levels of
profitability and higher wages all of which is seen to limit business growth and income to
the state.

The Global Competitiveness index 262012 (World Economic Forum, 2012)ositions

Romani a asefaf iécsiteangcey 2dr i ven economyd with a r e
education and training, goods market efficiency, labour market efficiency, financial

market development, technological readiness aadkeh size within the 12 pillars of

competitiveness.

In the context of this report analysing the Romanian RDTI capacity, capability, adoption
and commercialisation is an important starting point. Romania is rankedvérall on

the global competitivenssindex and is ranked 8%ut of 142 countries in the global
competitiveness index for innovation. This accounted for its lowest score (2.9) out of all
the 12 competitiveness pillars.

The positioning of Romania as an efficiency driven economy highligbtsnportance of
having a weHeducated and trained workforce that is adept at absorbing new technologies
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where there is sufficient financing for research and development and with an environment
where it is possible to commercialise innovation. In thistext the major improvements
should be targeted at goods market efficiency, labour market efficiency, financial market
development where the country is lower ranked and technological readiness where
although the country ranked higher in the index its seae low. In particular the
country rankings for availability of technology and firm level technology absorption were
low (118" and 117 respectively). The innovation performance was low across all the
indicators but particularly important is the issak universityindustry collaboration
(ranked 11%) and the procurement by government of advanced technology (ranked
111™. In comparison the availability of scientists and engineers ranked and scored well

(59M.

Data from EurostafEurostat, 2012pn High Tech Industry and Knowledge Intensive
Services and from the community innovation survey provide for comparison between
Romania and the EU27. Employment in Romanian 4egh and mediurhigh tech
manufacturing was 5.6% ir0R8 and 5.66% in 2007 which is comparable against an EU
average of 6.69% for the EU 27 in 2007. However significant differences appear in the
area of employment in Knowledge Intensive Sectors where employment in Romania was
14.84% in 2008 and 14.4% in 20@gainst an EU 27 average of 32.96% for 2007.

Regi onal di fferences should also be noted. En
NUTS 2 regions for 2008 varied significantly with Bwesti Ilfov (6.55%) and Vest
(4.16%) having the highest levels ofdmpy ment i n hi gh tech sector 0s

regions varying from Sud Vest Oltenia (0.95%) to Nord Vest (2.03%).

The impact of this is reflected in both the turnover from innovation andtbidhexports.

In 2008 Romania outperformed the EU27 averag@&urnover from Innovation in both
industry and services with 14.9% against 13.3% for the EU27. However a clear and
significant gap is visible in export performance with Romania achieving 3.85% of exports
from high tech in comparison to 16.65% for the EU27

2.2 Recent Trends in Innovation Performance

The Innovation Union Competitiveness Report 2011: Country Prafil®omania
(European Commission, 201dgcognises that R&D intensity has increased from 0.37%
in 2000 to 0.48% in 2009Despite this Romania remains one of the lowest ranked
countries in Europe for R&D intensity. Investment in R&D has been significantly
impacted by the economic downturn; however a target of 2.0% R&D intensity as a
percentage of GDP is being targeted by 2020

Funding for Research and Development in Romania in 2011 is mainly (49.1%) supported
by Government with Business Enterprise fungdincreasing in 2011 to 37.4%zurostat,

2012) In comparison for 2010 the EU27 average wa$%4for Government and 53.9%

for Business Enterprise. Interestingly international R&D funding into Romania (12.1%),
was larger than the EU27 average of 8.9% for 2010.
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Overall research and development expenditure in Romania remains low at 0.48% of GDP
in 2011 in comparisn to the EU27 average of 2.03fkurostat, 2012)Given the
dominance of Government support to research and development in Romania the overall
funding level still remains low at 0.2% of GDP in comparison t®&% Zor the EU27.

The largest difference however is in business enterprise expenditure which is 0.17% in
comparison to 1.26% for the average of the EU27.

The low levels of funding for Romanian research and development is reflected in the data
(Eurostat, 2012jor Human Resources in Science and Technology. For Romania in 2011
25.8% of the economically active population is employed in science and technology in
comparison to an average of 42.3% for the EU27. Yet there are sighifiegional
variances at the NUTS2 level with Bucuresti llfov exceeding the EU27 average with
46.7%, with the remaining regions varying between 17.7% in Nord Est to 25.1% in the
Vest region.

The performance of the Research and Development system ista@flec multiple
indicators. The Regional Innovation Scoreboard 2(E@ropean Commission, 2012)
classifies European regions into four innovation performance groups, "innovation
leaders"”, "innovation followers", "moderate inabors" and "modest innovators”. The
assessment of the regions in Romania is relatively homogeneous where most regions are
considered modest innovators. Relative strengths are in finance and support and outputs.
Relative weaknesses are in open, excelledt airactive research systems, linkages &
entrepreneurship, intellectual assets and innovators. High growth is observed for Public
R&D expenditure, community trademarks and community designs. A strong decline is
observed for nofitU doctorate students. Griwperformance in finance and support and
intellectual assets is above average. In the other dimensions it is below gPeato
Europe, 2011)

This modest innovation is also reflected in patent performance where inR268nia
produced 0.299 high tech patent applications per million inhabitants in comparison to the
EU27 average of 9.536. Once again there are significant regional variations with
Bucuresti lifov the highest of the regions submitting data at 1.518 witlhethainder
reporting between 0.1 and 0.4.

The Innovation Union competitiveness report 20uropean Commission, 2011)
highlights key challenges in the Romanian Research and Innovation System including:

9 The large number of univsities, research institutes and institutes of the Romanian
academy, and

1 The quality of research results resulting in publications and patent applications.
From the business perspective concern is raised both at:
9 The level of business research and tgwment expenditure, and

1 The framework conditions for business investment in research and development.

In the context of international cooperation, the Innovation Union competitiveness report
additionally identifies that collaboration between researcierRomania within the
European Union is low. Main partner countries for research are France, Germany, ltaly,
UK and Spain and for patenting Germany and Ireland.
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2.3 |dentified Challenges

Detailed research reports including the ERAWATCH Country Report for gdrbpean
Commission, 2012)Inno Policy Trend char{Pro Inno Europe, 2011\orld Bank
(World Bank, 2011)and the MidTerm Evaluation of the National Strategy andtloé
National RD&I Plan 2002013 (Technopolis, 2012)have been delivered which
consistently highlight the key issues for the Romanian RTDI system.

The ERAWATCH Country Report for 201(European Comrssion, 2012)specifically
identifies the main structural challenges of the Romanian RDTI system as:

1 Poor synergy between the RDTI system and the rest of the nationalesociomic
system, arising from flaws in the RDTI sys&rgovernanceinstitutional setup,
policy mix and coordination,

1 Sharp cuts in R&D funding induced by the economic crisis, further reducing
Romani ads already | ow R&D I ntensity,

1 Low levels of innovation, especially in the private sector, and business investment in
Ré&D,

1 The supply andlemand of human resources for Science and Technology (HRST)

The recent evaluation of the Romanian RDI system performed by the World\®anlki
Bank, 2011 )provides four main recommendations:

9 Strengthen the governance of RBI system
9 Strengthen the performance of R&D activities within the public sector itself
9 Accelerate the translation of R&D into innovation in the private sector

91 Increase the level of private sector R&D

The findings of all these reports are consistent. dihe of this report is to provide an
input into the development of a Smart Specialisation strategy by providing the
background to the key infrastructure and capability of Romanian Research and
Development and the performance of the key economic clustertheindinkage to the
research base. Sectgm®and 4of this report will highlight the key economic sectors and
clusters at a national and regional level and sediamill provide an assessment of
Romanian research and development of its thematic egand key infrastructure.
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3 Structural Business Assessment: National Level

3.1 Introduction

The European Commission DG Enterprise and Industry report from October 2012 on Competitiveness
PerformancgEuropean Commission, 201R)entifies Romania in the catching up group of countries
which is lagging behind in most indicators of competitiveness. This chapter of the report provides an
assessment of the business structure and business dynamics in Romania utilising availableiltata. It
provide an overall perspective on sector performance relating to value added, business expenditure on
research and development, exporting and specialisation. It will address sub sector performance for
manufacturing and other services, examining thenber of businesses, employment, wages and
salaries, value added and a comparative analysis to the European Union. The chapter will consider the
structure of business at a regional level within Romania, examining employment, number of businesses
and wagesrad salaries at sector and ssdctor level within each Romanian region.

3.2 Background

Recent studies have sought to assess the level of competitiveness of the Romanian national economy or
at a sector level. One of the most recent has been undertaken byntaei&oNational Commission of
Prognosis and a comparison of our findings in relation to this study is provided in this chapter.

I n a recent study ANew directions @bjanu, 20d2tlet r i al
competitiveness of Romanian sectors is analysed based on a composite index which analysed:
production, technology, structure and exports. This study based on 2009 data concluded that AgroFood
and Transport Equipment have the greatest developmenttjadbt

The study included a forecast based on a linear regression. This regression analysis based on turnover
growth for the period 2012015 identified the following sectors as having strong growth potential:
i Tobacco
Machinery and equipment
Manufactuing of leather products
Manufacturing of textile products
Manufacturing of electrical equipment
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Based on gross investments the following sectors are identified as having strong growth potential:
9 Tobacco

Manufacturing of motor vehicles

Manufacturing ofeather products

Manufacturing of electrical equipment

Decontamination services

= =4 -4 =

Based on the growth rate of industrial output the following sectors are identified as having strong
growth potential:

1 Manufacturing of electrical equipment

1 Decontaminatin services

1 Manufacturing of leather products

1 Tobacco
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1 Food and beverages

Of these sectors the majority have been included within the national and regional assessment
undertaken in this report. Only tobacco and decontamination services have not beeuslgrevio
identified. Tobacco cannot form the basis for a smart specialisation strategy, however decontamination
services is worthy of further analysis.

A further study, ASME Cbhattat bsutdguwaea dRsam®Bme ct ic
considered the concept of fast growing firms and their contribution to economic development. Fast
growing enterprises are those which over a period of 3 years have increased their turnover or number of
employees by more than 20%. $8a on a reference period of 268310 such enterprises represented

8% of all enterprises in 2010, 47% of the total number of employees and 54% of turnover of which 58%
were SMEs. Within the scope of the study no dominant sector could be identified.

In addition, two further studies have identified two sectors of particular interest. Firstly, agriculture, as a
traditional sector of the Romanian economy and secondly, energy as one of the new, high growing and
innovative sectors in the EU and worldwide. 4t @stimated that agriculture could contribute to an
increase in gross added value by between 2.9% and 8.6%, against the background of concentration of
agricultural land, its current dispersion being considered as the most important development hindering
factor. (Luca, 2012)

Within the energy sector an investmait4.6 bn EUR is estimated by 2020 (out of which 2/3 in
hydropower and 1/3 in biomass), from an overall investment of 8837 bn EUR. The new investment will
increasdhe gross added value of the energy sector by 43% by ZBRGatescu, 2012)

In addition to these studies research on exports, employment and research and development have also
been rgiewed A study on @l recrceoanster i dfutfi @me itAdpun L-kerad d c o
2012) identified the following sectors as important contributors to Romanian exports:

9 Agriculture 9 Construction 1 Other transport
equipment
i Textiles 9 Electronics 1 Furniture
1 Appard and shoes 9 Electrical I Telecommunication
engineering
1 Wood 1 Machinery 1 Information
Technology
1 Coke and refinec 1 Automotive 1 Rubber and plastic
petroleum products
products

1 Chemical products

3.3 Sector Performance

At a highlevel, sector performance in Romathias been assessed by considering value added, business
expenditure on research and development, exporting and specialisafioa. assessment of the
competitiveness of Romanian Industrial Sectors and Clusters for this report is based on an analysis
concluded by the Romanian Cluster Associaiji@uth, 2010)In undertaking the analysis the following
considerations were addressed:
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- The need for consistency of assessment between the national, sectoral and cluster level. This
requred a flexible set of indicators based on available data;

- The need for both a quantitative and qualitative analysis, particularly given the qualitative
dimension of clusters;

- The need to analyse information in accordance with relevant European practiopedn
Cluster Observatory, Europe@rend charof Innovation)

The assessment builds upanqualitative analysis of the existing clusters based on a peer review
methodology 2002010 and an Analysis of Existing and Potential Clusters and Poles of
Compettiveness in Romania. The analysis has been concluded in line with the processes and practice of
the European Cluster Observatoffhe analysis considers both the qualitative and quantitative aspects

of the Romanian Industrial Clusters and Sectors:

Quantitative: Importance, Size, Focus, Specialisation, Innovation and Exporting.

The quantitative data has been assessed at both a national and cluster level. In this context, importance
is considered at the national level in terms of contribution to GrosseBlanProduct and at a cluster

level on the basis of turnover. The indicators for size, focus and specialisation are based on examining
the share of employment at either a sector or cluster level. Innovation has been assessed by adopting the
innovation sceeboard methodology. The indicator for exporting is based on the share of sector exports

at a national level and the share of cluster exports within the sector at a cluster level.

Qualitative:  Geographical Focus, Research and Development, Labour Foroepei@tion,
Internationalisation and Catalyst Institutions.

The qualitative approach has also been undertaken at both a national and cluster level. Geographical
focus is assessed through the concentration of industries within a defined geographié¥¢seaach

and Development is based existence of universities and research institutes in a cluster. Labour Force is
based on the availability (quantity), quality and availability of qualification services in the cluster.
Cooperation is based on partnerstéfations between members of the cluster. It is a critical factor that
differentiates a cluster from an industrial sector well represented at regional level. Internationalisation is
based on the orientation of the cluster towards international marketsfinatigh the evaluation of
Catalyst institutionsi is based on the existence of support organisations within the cluster (e.qg.
technology transfer centres, chambers of commerce, consultants).

One of the most recent studies of sector competitiveness hasitdertaken by the Romanian National
Commission of Prognosis. A correlation between the assessments of competitiveness from both studies
can be seen has been undertaken and this is detailed within this report.

This high level assessment will provide tééidence for a further more detailed assessment at sub

sector and regional level. The business structure of Romania is dominated by manufacturing and this is
supported by 2011 data from UNI DO where manufac
adee d 6 a s s es sRomanian Ecdnomy (sex= Figure &.3In addition the 2012 European
Commission report on industrial competitivenedSuropean Commission, 2012)ighlights that
manufacturing accounts for 22% of total vahdeled in comparison to the EU average of 14.5%.
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Figure 3.3a Romania: Gross Value Added by Economic Activity 20052011
Romania: Gross Value Added by Economic Activity 20052011 (ISIC

200000000 Rev 3)
Source: United Nations Statistics Division
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The European Union Innovation Scoreboafuropean Commission, 2012lassifies Romania as a
modest innovator, reflecting the low level of innovation and R&D expenditure from both the public and
private sector. OECD structural analysis daare 3.3b)available in time series to 2008 profiles
Business Expenditure in Research and Development bgrsétis data when compared (figure B)3

with our high level value added assessment of sectors once again highlights the importance of
manufacturing, services and additionally agriculture.

Figure 3.2 Romania: Industry Expenditure on R&D by Sector (2000i 2008); Source: OECD,
Structural Analysis (Ed. 2010)

Business Enterprise R&D Expenditure by Industry. ISIC Rev 3.1
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The third assessment at this macro level is based on export data available from the 2011 annual
yearbook of the Romanian National Institute of Statistics (figue)3. An assessment of exports in

2010 has provided the details of the top ten product classifications for international trade. Export
performance is predominantly driven by manufacturing in particular through motor vehicles, electrical
equipment, machinery and equipment and basic methésp®tential of ICT is reflected in the ranking

(2" overall) of Computer, Electronic and Optical products. Also worthy of note in this assessment is the
inclusion of agriculture and textiles within the top ten sectors regarding exports.

Romanian exportseached 46 billion EUR in 2012. Concerning the exports of goods, 71% went to the
European markets. The top 5 export destinations are Germany, lItaly, France, Hungary and Turkey.
Transport equipment, Electronics and electrical engineering, Textiles andlukfstahave been
identified as the biggest exporting sectors of the Romanian economy (over 10% of total exports).
Concerning transport equipment, 82.3% of exports are represented by the automotive industry,
specifically cars and spare parts for cars. Titst 5 destination export countries are Germany, France,
Italy, Russia and Turkey. The manufacture of electrical equipment is represented mainly by wires and
wiring devices (35.8%) and telephone devices (14.2%). The top 5 export countries are Germyany, Ital
Hungary, France and the United Kingdom.

The Romanian Business Review published in August ZBb2irca, 2012) dent i fi ed t hat 7
exports had risen by 6 percent to RON 97.7 billion (EUR 22 billion) in the first semw<2012 from

the same period of 2011, while imports increased 5.8 percent to RON 117.8 billion (EUR 27 billion),
based on data from the National Statistics | nst
include, machinery and transpoduépment that accounted for 40.9 percent of exports and 33 percent

of imports, while other manufactured products accounted for 34.5 percent of exports and 29.6 percent of

i mportso.

This concentration of exports was also reported by Romania ingadenania Insider, 2012)hich
highlighted in April 2012 that AfiCars and transp
countryés exports and 34 percent of its imports
tobacco, 6.4 percent of its exports, as well as chemical products, some 5.8 percent. Other manufactured
products accounted for 35 percent of the countr
products, 14.5 percent of its imports, food, beveragdst@bacco, some 6.5 percent of its imports, and

other manufactured products, accounting for some 30 pércent

With regard to metallurgy, 41.5% of exports were represented by iron and steel materiabactspb

iron and steel (27.2%Y.he second categy is mainly represented by tubes, pipes, hollow profiles and
related fittings of steel. The top 5 export destination countries are Germany, Italy, USA, France and the
Netherlands. Textile exports are mainly represented by the classical wearing appgp@hent. The

top five destinations are ltaly, France, Germany, United Kingdom and Austria.

Foreign Direct Investment (FDI) is also an important consideration for Romania. Business Review
reported in June 201@Business Review,@2)t h aRbmairfia is the 6th most attractive country for
investments in Europe in the next three years, according to 840 executives surveyed by Ernst & Young

in the 2012 European Attractivenesieport. Business leaders across the world find Romania more
attractive than the Czech Republic, Switzerl and,

In the Business Review article, Bogdan lon, Country Managing Partner for Ernst & Young Romania

highlighted that i Romani a boost surgeac averdge, drel @t GD
valuable human capital. We are seeing more and more investors attractedelmable Further
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privatizationsare linedup, encouraging investors all over the world to look towards our country. It is
crucial that we foster thispdsi ve trend through appropriate econo

The article also identified that Central and Eastern European economies lead in process industries,

highlighting that ARomani a, Serbi a, Sl ovakia ar
autonotive jobs. These countries have attracted big projects because they-a@mgostitive and close
to Ger many, home to many key industrial cust om

sectors remain the biggest recipients of FDI projects imfumwith an increase of 19 percent to 666

and 15 percent to 436 respectively. Altogether the two sectors accounted for 28 percent of total projects
in 2011, providing more than 16,000 jobs. The automotive sector also saw an increase in the number of
FDI projects to 270 from 258 last year and it was also the sector that created the highest number of jobs,
at 37,790. The sectors that saw the biggest declines were financial intermediation which fell by 16
percent and electronics by 8 percent. 0o

Figure 3.3 Romania: International Trade by product Classification (2008 to 2010), Source:
Romanian National Institute of Statistics

Romanian International Trade According to Product Classification 2008 to
2010, CPA 2008
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Our final high level assessment of the business structure éd basspecialisation (figure 3.Bd he

European Commission DG Entergrignd Industry report from October 2012 on Competitiveness
(European Commission, 2018 peci fi cally notes that fi at t he de
Romania is highly specialised in labentensive industries (prepaion and spinning of textile fibres,
sawmilling, wearing apparel and accessories), as well as in empiasive industries (cement), and
marketingdriven ones (valuadded only; footwear). At the more aggregated sector level, Romania
features specialigion in low innovation and education sectors (wearing apparel, leather), but also in
mediumhi gh i nnovation sectors (textiles, basic met

The European Commission Industrial Structure Report of 2Blilopean Commissio2011)provides

an overview of the changes in; EU industrial structure, exploring sectoral specialisation and skills and
technology specialisation; and an assessment of the drivers of growth and competitiveness, exploring
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output, labour, production ancewhand side factors. The report references the small market service

sector in Romania and its relatively large manufacturing sector.

This highlights the decline overall in the EU of manufacturing and agricultural services and it is in
agriculture where Rmoania has suffered most significantly with the second largest percentage decrease
in GDP between 1997 and 2009, while manufacturing although declining has reduced less than the

EU27 average.

Figure 3.3d Romania: Sectoral Specialisation

EU Industrial Structure 2011: Sectoral Specialisation Indices (2009
Data)
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The industriaktructure reporfEuropean Commission, 201djovides a valuable assessment of sectoral
specialisation based on the relative share of industry in each country correlated with the share of the

same sector in the European Union The i ndicator of a

countrybés s

share of a given sector in one country with the share of the same sector in the EU as a whole. A value of
1 for a sector indicates the same share for that sector and in the EuropeanTbaibigher the value

of the indicator the higher the countryds

speci

6™ overall in its degree of specialisation, in particular for its high degree of agricultural activity. Figure
3.3d presents for Bmania the highest ranking sectors based on the iofdegecialisation and figure

3.3ethe data for manufacturing sectors highlighting the dominance oftdolnology and low

intermediate technology classified sectors.

The report further details skillna technology specialisation by country and sedtimfortunately as
highlighted in the report information on Romania is not available due to lack of data, however the
labour skills taxonomy and technology taxonomy will be used in analysing sector asdcsobdata
and in drawing conclusions on areas of focus for the Romanian economy within the remit of Smart

Specialisation.
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Figure 3.3z Romania: Sectoral Specialisation in Manufacturing

EU Industrial Structure 2011: Sectoral Specialisation Indices
(Manufacturing Only / 2009 Data)
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From this higHevel review of sector performance we can seedbminance of, manufacturing in
terms of GVA, Business Expenditure on R&D and in international trade; the service sector through
GVA and Business Expenditure on R&D; and agriculture and food through the analysis of sectoral
specialisation and its consistergferencing in the data relating to GVA, R&D expenditure and
international trade. These areas will form the basis of a more detailed analysisadttsutbevel which

is detailed in the following sections of this report.

3.4 Manufacturing Sector Performance

As has been highlighted previously the manufacturing sector is significantly important for the
Romanian economy in GVA and in comparison to the wider economy of the EU27. This section will
determine the most important areas of the manufacturing sectonregand assess which areas have
potential to be considered within a smart specialisation strategy approach based on a review of the

number of businesses, value added, employment and wages and salaries.

The manufacturing sector (figure 3} has a higtevel of business stock in food and beverages,
fabricated metal products, furniture, wood clothing and machinery and equipment. All of these sub
sectors which are the highest ranked in relation to the number of businesses in Romania fall into the
category oflow skill or low intermediate skill in the labour skills taxonomy and in the low tech and
intermediate lowtech category of the technology taxonomy presewittdn the European Commission

Industrial Structure Report of 201European Commission, 2011)
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Figure 3.4a Romania: Businesses by SuBector 20051 2009, Source: UNIDO (2012) INDSTAT2
Industrial Statistics Database (Edition 2012)

Romanian Businesses by Manufacturing SubSector, ISIC Rev 3
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Considering mployment statistics (figure 34 the suksectors of manufacturing reillagg to motor
vehicles, trailers and sefrailers; other transport equipment and chemicals and chemical products rank
as high intermediate on the technology taxonomy with high intermediate skill and high skill seen in the
sub sectors relating to other teport equipment and chemicals, chemical products respectively. All
remaining sectors are classified as either low or low intermediate in both skills and technology.

Figure 3.4b Romania: Employment in Manufacturing Sub-Sectors 2005 2009, Source: UNIDO
(2012) INDSTAT?Z2 Industrial Statistics Database (Edition 2012)

Romanian Employment by Manufacturing Business SutSector, ISIC Rev 3
350000 ==¢==15 Food and beverage

=== 18 \Wearing apparel, fu

300000 =—fe== 34 Motor vehicles, trailers, sestmailers
\ === 28 Fabricated metal produc
250000

=== 29 Machinery and equipmer

200000 >— =—0=— 36 Furniture; manufacturing

=== ]9 Leather, leather products anc

150000 footwear

=== 20 Wood products (excl. furniture

== 25 Rubber and plastics produc

Number of Employees

==¢==26 Nonrmetallic mineral products

27 Basic metals

==de== 2/ Chemicals and chemical produc

2005 2006 2007 2008 2009 35 Other transport equipmer

Year 31 Electrical machinery and apparat

| Issue 2 | 11th April 2013 | Arup Page 22



JASPERS-Lot 5-Knowledge Economy-R&D/Innovation Analysis and Evidence Base of the R&D&I Market in Romania
Final Report

Considering value added in the ssdctors of manufacturing (Figure 3.4c) a similar -settor
breakdown is observed with the ssictors of motor vehicles, trailers and sémilers; other tansport
equipment and chemicals and chemical products being among the highest value adding areas of the
Romanian manufacturing economy. This assessment is once again replicated in the assessment of wages
and salaries (Figure 3.4d).

Figure 3.4c: RomaniaWages and Salaries in Manufacturing SuiSectors, Source: UNIDO (2012)
INDSTAT2 Industrial Statistics Database (Edition 2012)

Romanian Wages and Salaries in Manufacturing, ISIC Rev 3=e=15 Food and beverage
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Industry expenditure on research and development has been profiled-bgctabof manufacturing
(figure 3.4e). The emphasis orotar vehicles, trailers and setnailers; other transport equipment and
chemicals and chemical products has been maintained within this analysis. Additionally rew sub
sectorsof electrical machinery (highniermediate technology) and medical precision aptical
instruments (high intermediate skill and technology) have been identified.

Overall this assessment of the manufacturingsmdior has identified the potential for focusing on;
motor vehicles, trailers and seitnailers, other transport equipmerhemicals and chemical products

and medical precision and optical instruments which are based either on technology and skills which are
considered at high intermediate levels.

Machinery and equipment while outside of this classification has a strpngseatation in sector
performance and in R&D investment by industry. However it must be recognised that the Romanian
economy which is dominated by manufacturing is made up of manufacturirsgetass which are low

skill / low technology or low intermedia skill / low intermediate technology based. Such sectors
including food and drink, textiles and wood play an important role in the Romanian Economy.
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Figure 3.4d: Romania: Value Added in Manufacturing Sub-Sectors, Source: UNIDO (2012)
INDSTAT?2 Industr ial Statistics Database (Edition 2012)

Romanian Value Added by Manufacturing Sector, ISIC Rev 3
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The European Union Competitiveness Report for 2(HZropean Commission, 2012kplores the
comparative advantage of sectors industries in both manufacturing and service industges. Thi
Revealed Comparative Advantage is based on export competitiveness considering the European Union
in global export markets. Only those sectors where Romania is ranked above the European Union have
been profiled in the cha(Figure 3.4)). Of these sectorRomania ranks '3in clothing, leather and
footwear and furniture; "4 in motor vehicles and "5in wood and wood products and electrical
equipment.

Figure 3.4e Romania: Expenditure on R&D by Manufacturing Sub-Sector, Source: OECD
Structural Analysis (Ed 2010)
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Figure 3.4 Romania: Expenditure on R&D in Fabricated Metal Products, Source: OECD
Structural Analysis (Ed. 2010)
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Figure 3.4g: Comparative Advantage in Manufacturing Industries 2010: Romania, EU27 and
Border Countries (Source: European UnionCompetitiveness Report, 2012)
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3.5 Overview of Manufacturing Sectors

Automotive (Motor Vehicles and Other Transport)

Two of the leading subectors identified are motor vehicles and other transport equipment. The
automotive sector is identifig@Romanian Centre for Trade and Investment Promotion, 284 8je of

the key economic areas for the Country. The sector includes two global car producers (Ford and
Renault) with over 500 automotive industry suppliers and has seen poodgativh of 4.5% between

2010 and2011;forecast growth for 2012 of 8.0% and 9.1% for 2013. The sector is well supported by
research with 11 technical universities and the largest Renault R&D facility outside France employing
over 2300 engineers alongsigeivate research being undertaken by Continental, Siemens and Ina
Schaeffler. Alongside Renault and Ford the sector includes major automotive component suppliers in
Electric and Electronic Systems, HVAC systems, exhaust systems, seating, plastic and rubbe
components, gearboxes, tyres and steering wheels.

The sector has the highest level of competitiveness identified in both the Romanian Cluster Association
and the Romanian Nanal Commission of Prognosiduslies reflecting its economic importance,
expoting and innovation. The sector is also showing promising potential. It has more than doubled its
contribution to the gross added value between 2001 and 2009, while at the same time reducing its unit
costs by 50% and a fivield increase in productivity. ¥ports for the sector have also seen an increase

of 80% in 2008 compared to the previous y&ujanu, 2012)

Figure 3.5a Gross Value Added in the Automotive Sector 2002010: Source: Statistical Annear
of Romania 2012, NACE Rv. 2
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This is an industrial sector dominated by large enterprises (Dacia and Ford in the automotive sector).
SMEs contributed only 2% to the overall gross value adli¢de ransport equipmergectorin 2012.

In addition, the SMEs in the subsector dfattransport equipment showed a decrease in turnover of
18.3 bilion lei from 2008 to 201(Pislaru., 2012)The transport equipment sector is ranked first in
terms of overall turnover produced by innovative compa(iéslaru., 2012and R&D expenditure

(over 170 bilion lei in 2009). Over 80% of exports are reprasd by the automotive industryhe

main export countries are Germany, France, Italy, Russia and Turkey. Dacia is ranked as ttpe leadin
export company in Romania Expenditure in research and development in the sector in 2010 was
dominated by motor vehicles and to a lesser extent by other transport equipment
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The Romanian Business Review provides a current perspective on the Romaniavefmoteindustry

(Sebesi, 2012)T h ey i d e n despitey the tuhfavorablefi international and local contexts,
representatives dford Romaniasay the company is signing contracts on a daily basis foB-ikax

model manufactued inCraiovaand estimate they will supply about 4800 units on the local market

by the end of the f i Zobah Brassamenérad managér of F@rd.Romania, Qu o t i
was identified that @At he c¢ o mphatmsynumbérdue toncreaseiunc e 6 (
2013. Company representatives estimated at the beginning of this year that production would increase
to over 100,000 units in 2013. In May Ford Romania started production oflitee EcoBoos$ engine

in Craiova. Brassasaid that Ford intended to produce between 800,000 and 1.3 nafliginesat

plants in Romania and Germany during 2@0A5. The American carmaker announced at the end of

June that it would make a 1liger engine in Craiova, with mass production startmghe beginning of

next year 0.

In addition the articldSebesi, 2012)dentified thatRenault Group t he owner of Daci @
over EUR 250 million in Romania this year. A robotized line of high tonnage presses,resegsu

double the capacity of the aluminum cast house and others to increase the gearshift production capacity
by 30 percent are among the projects that wildl L
is to promot e it is Afiicd tryihgte tompehsatafor the drang ¢oatraction of the
European market. Meanwhile Asian companies that manufacturedstwcars are aggressively
attacking Europe while premium carmakers like BMW and Merc8séex are introducing smaller
models.According to the ACEA, the European car market has contracted for the fifth consecutive year
and will fall to its | owest volume since 1995 in

The Romanian Business Reviewticle(Sebesi, 20122 | s o i d e ntheinfernatichal ¢cahnsatket i
continues to struggle. The effects of the crisi
500,000 layoffs as carmakers and car parts manufacturers seek to cut their costs and adapt their
production capacity to the fflcult economic conditions in an attempt to reduce their losses, says a

Bl oomberg anal ysi s. Mor eover, the car industry F
become more obvious that production and the number of employees of som&ecarexaeed the
necessary capacity considering the drop in car sales in the Euro zone. The excess of production capacity
is the main problem. The | ow | evel of sales is k
Automotive in London. At preent about 30 percent of the car production capacity in Europe is unused.

3.5 Romania: Trade Balance in the Aitomotive Industry (2008 to 201} Source: Statistical
Annual of Romania 2012, NACE Rev. 2
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In the same articl¢Sebsi, 2012)i API A reports that production anoct
dropped by 7.2 percent in the first eight months of this year on the same period of last year to 202,474
units; imports decreased by 15.9 percent48,015 units exportsincreasedy 3.6 percent td97,734

units while total saleson the local market dropped by 19 percent5&853 units(sales include
passenger cars, commercial vehicles and buses) 0.

Doing business in RomaniéDoing Business in Romania, 22) i d ent i f iexatsot rea t ne
vehicles during the nine months of 2012 (233,728 units) were higher by 3.9% compared to the same
period in 2011. The increase is being driven by the higher export of passenger cars by 8% (223,619
units in 2012 compadewith 207,108 units in 2011), while the exports of Load Carrying Vehicles
(LCVs) were lower by 43.1% (10,109 units in 2012 compared with 17,774 units in 2011). The decrease
recorded by LCVs has the same main cause, the discontinuance of production loFonddEransit
Connect. However, it is expected that the new Forll/BX will contribute to an increase in the
volumes of exports during the last quarter of the year. As the domestic demand continues to be
extremely low, the share of the exports in totaldorction increased during 2012, representing 97.7% at

the end of September 2012 (89.6% in 2011).

In the same articléDoing Business in Romania, 2012 i s hi ghl i ghted that Ai
Romania boasts a stromgtegrated supply base with the presence of nearly 500 suppliers, employing
around 100,000 staff. Traditionally, the segment has been dominated by electric systems manufacturers,
but this is rapidly changing as a host of foreign players such as Michetintoliv have gradually set

up production in Romania. However, BMI research shows that much of this investment has been fairly
unbalanced, as suppliers are mostly concentrated in the western part of Romania, where numerous
industrial parks host vehicle mafacturers. More recently, however, the southern part of the country
has emerged as an alternative region on the back of various investments. Another major concern for the
parts segment is the low level of orders from carmakers due to slow recoverg praduction, which

may delay new investments in the counBusiness Monitor International (BMbelieves that Romania

offers huge potential for the parts segment. It is strategically placed to serve demand in Western and
Eastern Europe and an improvedjulatory structure following EU accession has made it an attractive
destinati on Ower 80% rofvthes dectoe wantdbution to gross added value, R&D
expenditures and exports is represented by the manufacturing of motor vehicles, trailersiand sem
trailers. The main challenge of the sector is the horizontal integration of the car manufacturing industry
in Romania.

Food and Beverages

The food and beverages sector contributes 26% to the GVA of manufacturing industry and 12% of its
employment. As aesult it is ranked as the first sector in the study of the National Commission of
Prognosis for Competitiveness. The sector has improved its competitiveness overall by a factor of three
between 2000 and 2009. The sub sector of tobacco is also highlightesisame study as one of the
major growing subsectors in the period 2105, concerning investment, turnover and industrial
output.

The food and beverage sector is SME dominated with around 7000 active enterprises in 2010. SMEs in
the food sector antributing 13% of overall GVA of SMEs in industry. However, the sector is import
oriented, with a trade deficit of 1 billion EUR in 2010. Exports consist mainly of cereals, meat products
tobacco to countries including Spain, Italy, Hungary, South Koreh Sawudi Arabia. Spend on
Research and Development within the sector is dominated by food and beverage sector accounting in
2008 to 7,481,000 LEI in comparison to tobacco products which had 1,746,000 LEI of R&D
expenditure.
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Figure 3.5c Romania: Gross Valie Added for the Food and Beverage Sector (2005 to )
Source: Statistical Yearbook of Romania 2012, NACE Rev. 2
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March 2012(Euro Monitor International, 2012) dent i fi ed t hat, it he econor

factor responsible for the performance of packaged food in 2011. The decline of available incomes
came naturally as result of the austerity measures taken by thamgewtrin order to reduce the deficit,

which impacted the incomes of employees in the public sector as well as in private companies; both
categories having to cope with higher taxes and a changing attitude towards consumption under the
impact of saving andaution regarding the future. As a consequence, the main trend in consumption
consisted of the reduction of volume sales and the orientation of consumption to products of immediate
neea.

The market research repdiEuro Monita International, 2012a | s o i d e n taditibnaleadd t ha't
independent small grocers continued to be the dominant channels in 2011 and supremacy cannot be
discussed yet due to their strong penetration in the majority of the cities and in rural aredavge

chains are absent but also where proximity is important to consumers. The expansion of large
multinational retailers was one of the most important factors behind the dynamic performance of
packaged food during the review period. Despite a reduatithe expansion rate of large retailers due

to the adverse economic conditions, they continued to attract consumers in large and-sirmstium

cities and can be considered as the main channel to support modest but positivé growth

The same resear¢Buro Monitor International, 2012) | s 0 ¢ 0 n c tisamhlepbduttshcantinugd a

to retain an indisputable leadership; a result of the domination of bakery products and huge sales of
artisanal bread. On the other hand, thenBoian packaged food industry continued to be highly
fragmented, with none of the present manufacturers being capable of exceeding a 4% share in 2011.
Multinationals retained the top leading positions in packaged food, with Royal Friesland Campina
rankingfirst in 2011 although far behind the artisanal producers. The low company shares reflected the
industry as a whole, with a large number of small manufacturers competing successfully at regional
l evel 0.

Textiles and Leather

The textiles and leather sectoontributes 12% to Romanian exports and is the largest employer in
manufacturing industry (25%). Its contribution to the GVA has increased by 30% between 2005 and
2008. R&D expenditure in the sectors recovered in 2010 after a significant decline idu20@inly
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to the contribution of the leather sector which accounted for 70% of R&D expenditures in the sector in
2010. While the overall trade balance is positive it should be noted that this is as a result of the positive
trade balance of wearing appatelothing). Overall the sector ranks"4n number of SMEs (3904
enterprises in 2009) and contributes approximately 10% to the overall GVA produced by SME
businesses.

In 2010, Romania accounted for 1.59% of European Union turnover, represented 9la2dadfour

force, 4.7% of the number of enterprises, 0.71% of clothing exports and 0.61% textile ¢Bomus.,

2012) Technical textiles, intelligent textiles and personalised apparel are seen to be the most important
develgpment trends of the Romanian textile industry. Textile exports are mainly represented by the
classical wearing apparel (clothingpmponent.

Figure 3.5d Romania: Gross Value Added in the Textile and Leather Sectors Sourc&tatistical
Yearbook of Romania2012, NACE Rev. 2
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It is however considered a modest innovator assessed by means of turnover produced by innovative
SMEs (Pislaru., 2012)Research and development in leather and textiles in 2010 is dominated by
leather andeather products (69%) with textiles and clothing representing 25% and 6% respectively of
R&D expenditure.

Figure 3.4e Romania: Trade balance in Textile and Manufacturing 2008 to 2011Source:
Statistical Yearbook of Romania 2012, NACE Rev. 2
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Euro Monib r Il nternational in their mar ket research
2012(EuroMonitor International, 2012) dent i fi ed t hat dAthe apparel ma
case scenarios in 2011, almoshmaging to maintain the sales recorded in 2010, and it managed to

mai ntain consumersd attention through frequent d

Euro Monitor(EuroMonitor International, 20123iso identifiedthat it he appar el mar k e
see gradual, mild recovery throughout the five year forecast period. One of the key factors influencing
this trend wil/l be Romaniansdé shift in purchasi:

promotions gnerate most of the sales in the market, by providing consumers with the perception of
saving money. Thanks to the strong interest of international fashion retailers in the market and the
increasing economic upsurge, consumers will be offered an even avidgrof apparel options; thus

both value and volume sales are expected to increase. The presence of online retailers and the
possibility to order items from home will be other drivers of sales in terms of dmtiands as
consumers have to invest lesfodfin shopping, and supply, asstores are cheaper to launch, manage
and promote. 0

Metallurgy

Metallurgy accounts for 12% of employment in the manufacturing industry and for 10% of exports. Iron
and steel represent 41.5% of exports in metallurgy aodugts of iron and steel (27.2%). The second
category is mainly represented by tubes, pipes, hollow profiles and steel fittings. The top five export
destination countries are Germany, Italy, USA, France and the Netherlands. The top five destinations
are taly, France, Germany, United Kingdom and Austria. Arcellor Mittal raftkén4the top 20 of
Romanian exporters (steel products).

Figure 3.5f Romania: Gross Value Added in the Metallurgy Sector2005 to 2010Source:
Statistical Yearbook of Romania 2012 NACE Rev. 2
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The Romanian Business Digest in their November 2012 afhtleteanu, 201Z) Me t a | i ndustr.y

bl eak perspectiveso i dent i-yeardatlingim20Q9, tie kfustrghadd he s
35% comback in 2010, based on the gradual recovery of the Euro zone, where Romania exports most
of its metal products. However, the growth lost steam in 2011 and slowed down to only 2.9%, up to
3.8mn tons. The sl ight i ncr e asteel productsRup o8O 12064s me C
per ton in 2011, contributed to the positive evc
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when prices and demand for steel, which represent a barometer for the economy evolution, reached
their minimumlevelsvi t hi n the | ast three years. o

I'n addition the article highlighted that-offi n RonN
year in the first nine months of 2012, down to 2.62mn tons, according to World Steel Association

( WSA) d at a .industily lisestill deerd ia ¢risis and | expect it will not get out of it in 2013
either, 0 said Mircea Budur, executive director
the global apparent steel use will increase by 2.1% in 2012, which is caidydewer than the 6.2%

growth achieved in 2011 and the 3.6% forecasted in April. The association lowered its growth
expectations for 2013 as well, from 5.6% in April to 3.2% in October. The moderate growth
expectations for 2013 can be achieved onlhéf €uro zone controls the crisis, the US manages to deal

with its fiscal tightening due next year and if the economic stimuli measures show their effects in
Chinao.

Figure 3.5 Romania: R&D Expenditure in the Metallurgy Sector 2008 to 201 Source: Statistical
Yearbook of Romania 2012, NACE Rev. 2
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Chemicals

The chemical sector is higgkilled with 17% of employees having a tertiary education; it also
represents 20% of R&D expenditure in manufacturing industry. However R&D expenditure has slowly
decreasedver the last 3 years and the trade balance of the sector is negative. Exports from Romania
represented 0.59% of the world market in 2009. Over 90% of Romanian sector exports are represented
by fertilisers. Leading export markets include Turkey, USA, dumgKenya and Bulgaria.

Press Release Newswire reporting in January 208w Market Research Report: Romania
Petrochemicals Report Q1 2013, 201 n t he release of a mar ket !
Petrochemicals Report Q20130 by Business Monitor I nternat.
Romania had modest olefins capacities of 200,000 tonnes per annum (tpa) ethylene and 100,000tpa
propylene. Polyolefins capacities in 2011 were: 160,000tpa high density polyethylene (HDPE);
160,000tpa low density polyethylene (LDPE); 80,000tpa polypropylene (PP); 60,000tpa polystyrene
(PS); and 170,000tpa polyvinyl chloride (PVC). Tdteucture of the industry, poor infrastructure and

low capacities hang been barriers to growth and invesme nt . 0
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Figure 3.5h Romania: Gross Value Added for the Chemicals Sector 280to 2010 Source:
Statistical Yearbook of Romania 2012, NACE Rev. 2
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I n addition the

mar ket

research report identi

chemials products fell 9.0% yeamyear in the first seven months of 2012, while the rubber and
plastic production index fell 12% yeanyear. This indicates that there has been a reversal in the gains
that the Romanian petrochemicals industry made in 20ki&nwhemicals output grew 9% and rubber
and plastics output grew 6%. The indications are that 2012 may be as bad as 2009, when the industry
was hit by the effects of the international financial crisis of 2008. The restructuring and integration of
the Romaran petrochemicals industry with local refinery capacity is seen as key to any revival. Until

the situation i s

resolved, the country's

Figure 3.5 Romania: Expenditure on R&D in the Chemical Sector (2008to 2011 Source:
Statistical Yearbook of Romania 2012, NACE Rev. 2
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Regarding the pharmaceutical sector, an article in the Romanian Business Review published in

February 2013 Posi r c a,
Awhile this

year 6s growt h wi

expanded

Ro ma ni a Weak gpotvth prospectss 20tRerdified thah c e s
by 5 percent to EUR 2.7

I be hindered by Romaniansé®é

delayed pgment terms and a controversial ctaack tax.In an industry dominated by innovative
medicines, the generics are trying to gain ground on the backdrop of a hostile legal environment. The
innovative sector represented 75 percent of the market and aroyretcgnt of the volume in 2012.

The rest belonged to generics, which are medicines whose patents have expired, allowing other firms to

make and market their own versions. In spite of the tough market, the innovative industry has invested

heavily in clinicd testing. ARPIM estimates that companies have invested between EUR 100 and 200

million locally
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The article also identified that ARomania has sc
an effort to give more Romanians accessréattment. This has led to constant growth in the parallel
trade of pharmaceuticals. These exports soared ©b

Figure 3.5: Romania: Chemical Sector Exports 2008 to 201Bources Statistical Yearbook of
Romania 2012, M\CE Rev. 2

2500

2000
@)
X 1500 ~
ﬂ 1000 ¢— Manufacture of cehmicals,
= chemical products and mar
= 500 !

0 made fibers
2008 2009 2010 2011
Year

Wood and Paper

Representing 12% of employment in manufacturing industry the wood and paper sector has seen a
decrease of 66% in R&D expenditure between 2008 and 2010. Despite this the trade balance of the
sector is positive and increasing édmainly to the paper component) as a result of an increase in
productivity between 2005 and 2009, a reduction in unit costs and an increase in exports.

The sector is dominated by SMEs who contribute more than 12% to the overall SME GVA. The sector

is rarked third for the number of SME businesses (over 5000 only in the wood sector in 2010).
However the sector is a modest i nnovator with 4
and 20% by wooden boards.

Top export destinations for the wood sedcioe Italy, Japan, Turkey, Egypt and Austria. With regard to
the furniture suksector 50% of the exports are represented by chairs, top export coimthiekng
Germany France, Italy, United Kingdom and the Netherlands. Research and Development erpenditu
in the sector is limited with 317,000 Lei sent on furniture manufacture in 2010 and 149,000 Lei spent in
2010 on wood, paper products and printing.

Figure 3.5 Romania: Gross Value added in the Wood Sector (2005 to 20 Source: Statistical
Yearbook of Romania 2012, NACE Rev. 2
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The Romanian Business Review in an article from November @Bd2avan, 2012highlighted that
ARomani an fur ni t ureortedafurnitureawmnrtthuappeoxirmatelin RQNe822 million
(approxmately EUR 183 million)n the first 7 months of 2012 10.2 percent yeam-year, according

to data from the National Institute of Statistics. Furniture imports amount&Oté 185 million
(approximately EUR million) for the same time period, up O.@€@a& yeatonyear. Highly dependent

also on the construction and real estate field, the internal furniture market is not showing signs of
recovery, leaving many manufacturers and retailers with the only option of doing business outside the
country. Exporg to EU countries, and even more so, to markets outside the EU, are expected to further

BN

i ncrease in 2013. 0

Figure 3.9 Romania Trade Balane in the wood sector 2008 to 2018ource: Statistical Yearbook
of Romania 2012, NACE Rev. 2
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Electronics

The electraic sector is highech and higkskills based with 17% of people employed having a tertiary
education and accounting for 12% of R&D in manufacturing overall. Accounting for 18% of exports at
a national level, the manufacturing of electrical equipment sepite one of the most important sectors

of the Romanian economy. It is also one of the most important innovating industries according to the
Study of the National Commission of PrognogRislaru, 2012) One particular subsew, the
manufacturing of medical and precision devices has doubled its contribution to GVA between 2005 and
2008.
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Figure 3.5m Romania: Gross value Added in the Electronics Sector, 2009 Sourc8tatistical
Yearbook of Romania 2012, NACE Rev. 2
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The sectpbis a strong exporter with 5 of the top 20 Romanian export companies trading in the sector
(Flextronics, Takata, Samsung, Celestica, Delphi). The leading export markets for the sector are

Germany, Italy, Hungary, France and the UK.

Figure 3.5n Romania: GVA in the Electronics Sector (2005 to 2008) Sourc&tatistical Yearbook
of Romania 2012, NACE Rev. 2
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Medical and precision
devices

The inclusion of medical, precision and optical instruments in research and development expenditure is
interesting as this is not reflected in impota based on turnover, employment or value added,
however its inclusion in the profile of R&D expenditure may highlight a potential new embryonic
sector. Interestingly this market is being actively targeted by importers as is evidenced by the US
CommercialService in its Romania 2012 commercial gu{tiss Commercial Service, 2012They

i dent i f Romariaa markéttfohreedical equipment and supiestimated at US$373 million,

and is expected to grow by an average 8i9%he 201116 periods. This will bring the total to around
US$571 million (US$27 per capita) by 2016. Around 90% of the medical device market is supplied by
imports. These have risen sharply in recent years, as the general level of health spendsesiacmc

new diagnostic equipment has been purchased for hospital refurbishments. The growth of the private
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hospital market over the next five years is also likely to boost spending, as demand for private
healthcare grows with improvements in economic ghoand income. Demand for medical equipment

in Romania is almost entirely met by imports, with a number of smaller domestic manufacturers holding
a market share of less than 10%. GE Healthcare, Siemens and Philips hold the majority market share in
the coun r y O .

Figure 3.50 Romania: Trade Balance in the Electronics Sector (2008 to 2009) Sourctatistical
Yearbook of Romania 2012, NACE Rev. 2
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Rubber and plastics

The rubber and plastics sector is considered in the study by the National Commission o$iPragno

one of the sectors with the highest growth potential. It has doubled its contribution to the GVA between
2001 and 2009. It has constantly registered high value of the competitiveness index (ICCS). This
positive improvement is largely due to an irage in productivity, cost reduction and high investment
rates (Cojanu, 2012) Leading export markets for sector of which 60% is represented by tyres, are
Germany, Hungary, France, Italy and Poland. Plastics are exported tadlitally, Germany, Bulgaria,
Hungary and France.

Figure 3.5 Romania: Gross Value Adled in Rubber and Plastics (20080 2010) Source:
Statistical Yearbook of Romania 2012, NACE Rev. 2
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Other non metallic products

With competitiveness values similar ttoe industrial average, the other ametallic products sector is
considered by{Cojanu, 2012pas showing important potential. It has increased its world market share
five times between 2000 and 2009.
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Figure 3.50 Romania: Gross Value Added in Other NorrMetallic Products (208 to 2010) Source:
Statistical Yearbook of Romania 2012, NACE Rev. 2
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Figure 3.5 Romania: Employment in Other Non-Metallic Products (2006 to 201} Source:
Statistical Yearbook of Romania 2012, NACE Rev. 2
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3.6 Service Sector Performance

While manufacturing is important in the Romanian context for value added the service sector overall
has a similar contribution level. This section will determine the most important areas of the service
sector economy and asseshich areas have potential to be considered within a smart specialisation
strategy approach based on a review of the number of businesses, value added, employment and wages
and salaries.

For the service sector our analysis of specialisation is basgdwskills. Considering turnover growth

in the service sector, the highest ranking sachave been profiled (figure &p Of these subectors,
computing and related activities (linked to computer programming and information services) is
identified asa highly skilled and postal and telecommunications identified as high intermediate skill.
Although not listed within the skills taxonomy the ssdxtors of Architecture, professional and
scientific services and legal, accounting and management consudtiaifies can all be considered
highly skilled.
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Figure 3.6a Romania: Turnover in the Service Sector, Source: Eurostat (2012): New Cronos
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An analysis of the number of service sectosihesses in Romania (figure B)Geveals a dominance of
professionakcientific and technical activities.

Along with real estate and information and communications activities these are the areas of high skill
intensity. While important and representing a significant part of the business population-seetsub

of accanmodation and food, food and beverage services and transportation and storage represent low or
low intermediate skills.

Similarly cansidering employment (figure Ipthe importance of transportation and storage can be
seen. Professional, scientific anethnical activities alongside information and communication both
rank relatively highly in employment with real estate employing less people.

Data available of wages and salaries for 2008 and 2009 overall ranks transportation and storage at the
highestlevel reflecting the level of employment and number of businesses overall. The wages and
salaries for information and communications and professional, scientific and technical activities are
ranked second and third respectively.
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Figure 3.8 Romania: Number of Enterprises in the Service Sector, Source: Eurostat (2012): New
Cronos
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Figure 3.6c Romania: Employment in Services, Source: Eurostat (2012): New Cronos
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Considering vala added per employee (figure @) 6he importance of higkevel skillscan be seen with
highest levels of value added per employee seen in information and communications activities and in
professional, scientific and technical services. The low skills and low intermediate skill sectors as
expected rank lower in this measufevalue added per employee.

An analysis of business expenditure in research and development in the ssbsfeotber services
(figure 3.@&) confirms this focus on higlevel skills with research and development activities and
information and communicath represented strongly through the representation of software,
consultancy and supply, computing and related activities and other computer services.

Figure 3.6d: Romania: Value added in Services, Source: Eurostat (2012): New Cronos

Romania: Annual detailed enterprise statistics for services Gross
Value Added Per Employee (NACE Rev.2 KN and S95)
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Overall this assasnent of other service activities highlights for Romania the importance of information
and communications and professional, scientific and technical services. The ICT sector in Romania has
been identified(Romanian Centre for dde and Investment Promotion, 20183 one of the key
economic areas in the country. It represents orthefastest growing markets in Central arabstern

Europe with over 8000 software and IT service companies with 23% of the workforce employed in
science and technology activities. Key centres for development are based in BuchardsapGtg,
Timisoara and lasi. The sector is represented by key global players in Romania including Siemens,
Intel, Oracle, Microsoft, HP and IBM. Growth within the secit® foreseen in hardware, PC sales,
software and IT services. The ICT skills base in Romania is strong with a high number of ICT
specialists and ICT graduates.
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Figure 3.5e Romani a: Business R&D Expenditure in
Structural Analysis (Ed 2010)

Business Enterprise R&D Expenditure in Service Industry
ISIC Rev 3.1
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The software and IT services market depends on corporate and public sector customers. The biggest
purchasers of software and IT services are in production, telecommunication, banking, and public
industries. Spending takése form of licenses, consultancy, system integration, specific applications
development, training, and external services. Demand from verticals like utilities, government, retalil,
manufacturing and telecommunications will continue to grow significantthegconomic conditions
improve. The market structure will develop toward a higher significance of IT services and software
and decline in the share of hardware in the overall IT market value. This should cause the Romanian IT
market to begin to follow # path of more matured IT markets (both in other CEE countries and
Western Europe). Both software and IT services sectors over theetomgyill grow significantly faster

than the hardware segméhtS Commercial Service, 2012)

An article published in Romania Business RevievDacember 201{Haraga, IT market in Romania

will grow by 12.7 percent next year, says Erste Group report, 20lp nt i fi ed t hat fith
Romania is set to grow 2.7 percent in 2012, according to a report by Erste Group on the Central and
Eastern European region. AAfter a drop over t h
positive trend. In the private sector, SMEs are increasingly interested indTupcot s and ser vi c.

The article highlighted that Agrowth driver nu
particularly attractive to SMEs and stagpis in Central Europe, found the Erste report. A second
growth driver is mobile communicationtmerks, which goes harith-hand with the dynamic growth of

smart phones, tablets and interhased applications like cloud computing, machimenachine
communication, video streaming, or data and voice communicatiiraly will increase thefficiency,
operational and strategic excellence. 0

An additional article in Business Review from August 2{Haraga, 2012has also identified that
ARomani a i s a mor e and mor e attractive lyemer gi
applications for mobile platforms, according to Bmst & Youngsurvey calledh Oppor t uni ti es
opti mi sm: how CEOs ar elnuppstorehare over ¢00 &aomaniah applicaionso wt h .
and a similar number is found on the Android market, mtieg to Syscom Digital A The number
applications developed in Romania is continually growing and it is estimated it will grow five times by
the end of the year, o0 says the Ernsté& Young sur v
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In Romania, the total IT&C turnover has grown by 8 perdan2010 and by 2 percent in 2011,
recovering at the EUR 9.4 billidlevelsregistered in 2008, says E&Y, quoting a report published this

year bythe Institute for Computer Technoladgixports continued to grow in this sector throughout the
postcrisis perod, exceeding by 37 percent the level registered in 2008, while incomes from the
domestic market have grown slower, by only 6 percent. However, even if Romania is an attractive
market for software development, the domestic consumption is relatively lpvg sat he sur vey.
representatives have repeatedly underlined that the market neededoda¢ecandthose consumers

have to be supported to adapt to new technol ogi
most important findings of the stey is that applications will define how people will consume content

for the next five years. This spells opportunities for aipd in the virtual domain.

The European Union Competitiveness Report for the ZBLPopean Comrssion, 2012explores the
comparative advantage of sectors industries in both manufacturing and service industries. This
Revealed Comparative Advantage is based on export competitiveness considering the European Union
in global export markets. Only thosectors where Romania is ranked above the European Union have
been profiled in the chart. In the service industries Romania is rartkén Construction, 2 in
communication and'8in Computers and information.

Figure 3.5 Comparative Advantage in Sevice Industries 2010

Comparative Advantage in Service Industries 2010: Romania, EU27
and Border Countries
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3.7 Agricultural Sector

The study conducted by the National Commission of Prognosis on Employiient, 2012)shows

that 35% of the active population is employed in agriculture, however488%0 are regtered as

empl oyed. This significant di fference can be ex
Romanian farms have less than 2 ha, and over 90% less than 5 ha. 81% of farms produce more than
50% for self consumption. In absolute valued, @B859 farms, only 31 had the status of a legal entity,
according tqLuca, 2012)
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Figure 3.7a Romania: Trade Bahnce in Agriculture 2008 to 2011
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Interestingly this market is being actively targeted by importeis egidenced by the US Commercial
Service in its Romania 2012 commercial gu{éS Commercial Service, 2012)They highlight that

fagricul tur al machinery including tractolr and
prospects for growth. There are additional opportunities in silos, grain handling equipment, agricultural
i nputs such as fertilizers and | ivestock equi pme

In particular they highlight equipment and systems for witice (vineyards), quality and yields in
vegetable production and greenhouse technology are seen as key growth areas. The importance of
agricultural equipment in particular is highlighted where data from the Romanian association APIMAR
(Romanian Associan of Producers and Importers of Agricultural Machinery), is cited which
highlights that #Ain order to reach the European
would need to put into operation 30,000 tractors per year for more than &decad And based ¢
Romanian "National Strategy for Sustainable Development of Agriculture and the Food Industry" and

to industry experts that dAif the countryébés farm
EU, Romania would need approxitely 300,000 tractors, producing a bill of demand worth
approximately $14 billiono.

Regarding the link between agriculture and the food industry, contribution ofthe two to the
formation of the gross value added reached simidues in Romanidéthe GVA of thefood industry
representing approximate80% of theGVA of agriculture as inother Member Statesyvhile, during
the period20032009,the gross value addeaof agriculture forestryand fishingdecrease@dnnually on
averageby 1.96, and thegross value added of tii@od industryincreased by 5% per year.

By analysng the differencesetween labour productivitin agricultureand in thefood industryin
Romania one may notice that the lattgrewat a rate 06.5%per year betweef0052008, while the
labour productivity in agriculturbas variedrery little (+1.1% annuallybetween 2002008, being one
of the lowest in the ElYwhich is unsurprising,given, onthe one handthe sizeand persistencenf
subsistenceand semisubsistenceagricdtural production and on theother, the fact that the
manufacturing industry went through fast modernization, adopewgtechnologies arejuipment).

The data fror2008 onsome EU member stateBows that thérade between agriculturgroduction
(including hunting and related servigeand food productior{including beveragesand tobaccp for
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Romaniais well below that ofother Member State3hus,the share o&gricultural outputised bythe
food industryrepresent83.5%o0f Romaniarproduction(excluding thefinal consumptioly, arelatively
low proportioncompared td-rance(which used67.8%9, Hungary(57.1%) or Poland(with almost62%
in 2005) In addition, the final consumptiaof agricultural productsn Romaniawas withalmost athird
higher tharthat of Francend double, compared Hungary,as share dfotal utilisation.

Thetotal value of exportsraw materials andthtermediate product@wvith a low degree oprocessing)
havea combinedshare 0f68% which is comparablé70%)with EU patner cauntries Final products
representonly 3246 of Romania'sagricultural exports in comparisonHungary exported52% final
products Poland82% andBulgaria33%. Of the totalvalue of goodsmportedby Romania 54% are

final products(and ofthose thabriginatein the EUJ 60%are in thiscategory).However the export of

final productsto the EU increasetty almost 250 in 2011, compared to the previous yeawhile
imports of such goodwith high processingriginating inthe European Communiipcreased onlpy

10%. The main food products exported by Romania in 2010 are corth@9BUR), wheat (381 thou
EUR), followed by tobacco cigars and cigarettes (379 thou EUR) and sunflower seeds (214 thou EUR).

Regarding the link between agriculture and the machiaed equipment dedicated to agriculture, it is
worth mentioning that anof the main problems lies equipping Romaniafarmswith tractors Out of

the importedtractors(17.016units at the endof 2011) the number oseconehand tractorg9.903)
exceeeédthat of thenew oneg7.113).In 2011the share 065 HorsePower (HP)tractorswas 60.4%
(followed by 45 HP tractorswith 24.3% an increasing share compared to 20I0)e share of very

small Romanian farms using a tractor (under 5 ha) was of 68.6200B, less than those of France
(83.6%) and Poland (89.4%). As for medium sized Romanian farms, the situation was similar, with
75.1% of these farms using a tractor, compared to 99.1% in France and 99.6% in Poland. Large
Romanian farms had an even smadleare of tractors in use, compared to those of France and Poland,
only 71.5%.

Business Review in February 20{8imona Bazavan, 2012)entified Agriculture as a key area for

i nvest ment . They hi gh lrideg warldavidle anch anteveriii®easing giogal f o o
population make agriculture and farmland acquisition two very lucrative business options and Romania
of fers plenty of opportunities in both fieldsbo.

on average at less than 20 percent of its Western European equivalent, making it a fertile investment
opportunity. The good quality of the soil here, large surfaces of available land and, most of all, cheap
prices have made many foreign companies and investimeds buy land and many more state their
interest.The 20162011 national agricultureensuseseveals that there are about 8.2 million hectares of

arable land in Romania, placing it in fifth position in the EU, after France, Spain, Poland and Germany.
About 8.5 percent of the countrydés total far ml a
Ministry of Agriculture. When it comes to farmland and forests, the market has been less affected than

the general real estate sector, and looking bothoatagtrends and the local offer, things should take a
turn for the better in the years to come. De mand

The Romanian Business Review has also profiled the niche segment of organic products identifying in
April 2012 (Bazavan, Number of local organic farmers up 2.4 times in 2012, 20023t it A has b
an upward trend for several years now, bringing healthy profits for local organic farmers and producers.
The Romanian organifood market is estimated to have reached up to EUR 70 million last year and
could well surge by another 30 percent in 2012 as more haaidtious consumers choose to go green.

But the economic crisis has also taken its tollad
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3.8 Energy Sector

As with agrtulture, the energy sector is being actively targeted by importers as is evidenced by the US
Commercial Service in its Romania 2012 commercial g® Commercial Service, 2012Jhey

hi ghlight that fdounkies, Rommahiis seekingdaiderive niore bfiitzeaetlgy needs
from renewabl e sourcesodo and that. ARomani ads d
physical attributes favourable to solar and wind development has coincided with priveseoin
interest in alternatives to property productso.

I n addition the US Commerci al Service report hi
mar ket for wind energy in the regiono, alaso cit]
one of the fastest growing countries (rankel)i6 the Renewable Energy. In addition to wind energy

they also note the potential for growth in solar energy based in part on reduced production costs and
increased production predictability.

The studyof the National Commission of Prognogislusatescu, 2012)highlights that Romanian
energy usage (indictor showing energy consumption for 1 unity of GDP) is 25% higher than the EU
average. The sustainability of the sector bamassured by increasing the share of renewable energies
(e.g. hydropower potential is currently used only at 54% level), and by exploiting new gas resources in
the Black Sea and in the NW of the country.

Figure 3.8aRomania: R&D Expenditure in the Energy Sector 2008 to 201 Source: Statistical
Yearbook of Romania 2012, NACE Rev. 2
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The renewable sector has gained traction in recent years, mainly in wind installments, but the other
clean energy sources represent good investments as well. The Romasims8Review dflay 2012
(Posirca, Renewable energy remains hot in Romania, 20Bent i fi ed t hat Awind

popul ar clean source in Romaniabds renewabl e se
capacity but there is a window of opportunity for phetoo | t ai ¢ # . They highligt
Romania is perceived as the country with the fr
ithe prices of green cert iffEUR Z/tper &C (n GrGey to pratacte a 1
producer s, while the ceiling is EUR 55 per GC

projects are located in Dobrogea (south Romania), totaling 1,100 MW, but the Moldova and Banat
regions are also starting tttract investments. At present, Romania has 826 MW of wind capacities,
380 MW in micrehydro plants, 1 MW in solar and 25 MW for biomass.
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As highlighted previously consideration should be given to the potential of decontamination services,
which statiste | | y i s categorised within AElectricity,
increased its contribution to Gross Value Added between 2005 and 2009 and is based on the use of
environmental structural funds which have been used to bridge theegapen Romania and Western
Europe in ecological services.

Figure 3.8 Romania: Gross Value Added in the Energy Sector 2005 to 2009 Sourctatistical
Yearbook of Romania 2012, NACE Rev. 2
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3.9 Analysis of National Business Structure

This high level analis of Romanian Sectors and Sub Sectors of the economy has provided valuable
insights into the dynamics of the economy and their linkage to skills and technology.

The guantitative analysis of the Romanian Cluster Association used for this report airalNagvel

identifies the sector of motor vehicles and transport equipment as the most important based on a ranking
utilisingthe6i ndex of competitivenessd and Ostar met h
(contribution to GVA, employment, Innation and Exports calculated both at the level of sectors and
clusters). Innovation is a most complex indicator calculated according to the Innovation Scoreboard
Methodology. Sectors passing over the threshold of 10% weight inside the indicator ared aaverde

star so are those subsectors of the manufacturing industry passing over 10% inside the manufacturing
industry. The automotive sector is the only 3 sactors(contribution to GVA, Innovation and

Exports).

The sectors of electronics, trade, testiEnd metallurgy ranked relatively well on competitiveness and
were each awarded two stars from the overall quantitative analy$ie.remaining twestar sectors

were the food industry and the wood sector although it should be noted that these hadankingr

on the index of competitiveness. The sectors of real estate, construction, logistics, chemicals and
research and development each received sstaraating based on the quantitative analysis although it
should be noted that the real estate saetigks second highest overall in the index of competitiveness.

One of the most recent studies of sector competitiveness has been undertaken by the Romanian National
Commission of Prognosis. The correlation between the assessments of competitivenedse from t
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Commission of Prognosis and the Romanian Cluster Association can be seen in tf&3%gbetow. It

should be noted that both methods work with a composite indexP with importance, size,
innovation, exports and ICCS with production, technologfyucture and export@Cojanu, 2012)
however both studies have adopted different indicators. In addition the analysis by the Romanian
Cluster Association takes into consideration the consistency between the national (gedtoegjonal
(clusters) level. Therefore, it comprises more economical sectors (e.gndusirial); including
services e.g. IT and logistics; and additionally some of the sectors have been combined e.g. textile and
leather or wood, furniture and papegflecting the actual composition of clusters and sectors in
Romania.

The study by the Romanian National Commission of Prognosis identifies the following sectors in order
of competitiveness; food, paper, transport, rubber and plasticsnetatliic product, leather, coke and
petroleum refined products, metallurgy, textiles, chemicals, machinery and electronics.

Analysing the two studies the sectors of transport equipment, textiles, leatdechemicalndustry,

other industrial products and coke andrpleium refined products show similar normalised values for
competitiveness. Importantly this validates the consideration of their relative importance in the
Romanian economy.

Figure 3.9a Comparison of Sector Competitiveness
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ICCS* = Romanian National Commission of Prognosis
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Important differences cdre seen in the ranking of the food sector (rankihim1CCS but rather low in

P), this reflects the importance of the sector to the Romanian economy in terms of businesses,
employment and value added but its {eeh and lowskill focus with limited expnditure in Research

and Development. There are also differences in the analysis of the wood and paper sectors and again
this reflects the importance of the sector to the Romanian economy in terms of businesses, employment
and value added but the leiech and lowskill focus with limited expenditure in Research and
Development. Differences can be seen in the sectors of electronics, rubber and plastics and-other non
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metallic products. This should be considered in the context of the number of businessgsnentplo
international trade, value added and research and development.

Table 3.9 below is based on the taxonomy of skills and technology identified within the European
Commission Industrial Structure Report of 20uropean Comission, 2011) It highlights the

relative positioning of the key Romanian sectors identified through the assessment of manufacturing
subsectors based on number of businesses, turnover, number of employees, value added and research
and development expditure by businesg.able 3.® highlights the relative positioning of service sub

sectors based on skills only.

It is recognised that the sub sectors included within the areas einbggmediate tech and high tech are
those where there is a higher IegER&D intensity and expenditure on research and development and
this provides a valuable starting point for examining the potential for smart specialisation in Romania.
This is not to exclude low tech sub sectors e.g. food, textiles where they martibigraparts of the

sector which are more advance in technology e.g. technical textilesfoagrdt should also be noted

that there are differences in the European Commission categorisation of sectors with regard to
technology and skills. The IndusttiStructure Report of 201(European Commission, 201d) which

this report has based its assessment has a different interpretation to the commission staff working
document (SWD (2012) 29&kEurop@an Commission, 2012n Member State Competitiveness which
identifies both textiles and basic metals as meéigh innovation sectors.

Table 3.9a Romania: Key-Manufacturing Sub Sectors profiled by Skills and Technology

High -Skill Manufacture of ~ Chemical products
coke and refined
petroleum
products
High Medical Precision an ¢
Intermediat Optical Instruments
e Skill

Low | Wood Products Manufacture of ~ Machinery and
Intermediat | Paper Products Metal Products  Equipment

e Skill Electrical Machinery
Low Skill | Food Products Basic Metals Motor Vehicles

Textile products Rubber and Other transport

Leather products plastics
Non-Metallic
Products

Low Tech Low High Intermediate High Tech
Intermediate tech
Tech

In addition to this analysis a series ofifovorkshops was held in Bucharest on th® aad 13 of

February 2013 represented by public authorities at the National level, public authorities at a regional
level, business representation and representation from research institutions and Univétsties
workshops discussions were conducted in a moderated process, allowing a focused and objective
oriented approach. The participants were asked to comment on the findings of a summary presentation
of the quantitative analysis undertaken in this repod 8 express their opinion in terms of the
importance of sectors, subsectors and research which can be regarded as a basis for the future smart
specialisation in Romania. The results of the moderated discussion from the national level are identified
in table 39c¢
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Table 3.9 Romania: Key NonManufacturing Sub Sectors profiled by Skills (NACE rev1)
High -Skill | Real Estate Activities

Computer and related Activities

Research and Development

Education

High | Post and Telecommunications
Intermediat | Eledricity, Gas and Water Supply
e Skill

Low | Construction
Intermediat | Land Transport
e Skill
Low Skill | Agriculture, Hunting and Forestry

Hotels and Restaurants

The feedback from the workshop identified new potential areas for a sector focus. Sectors 1 through to
7 were initially identified prior to the workshop and sectors 8 to 21 during the workshop on"the 12
February. The new sectors can be incorporated in certain cases with the sigt@ayddentified and

this relates specifically to environment, waterdagreen industry / green construction which can be
integrated into a combined energy and environment theme. The agricultural theme can be integrated
with the food theme.

In conclusion this section of this chapter has aimed to highlight at a natiorahlewey sectors which

may provide a basis for smart specialisation. A more detailed analysis of sectors at the regional level is
provided in the following chapter of this report. Smart specialisation within the context of the next
programming period dhe structural funds is considered within the context of the priority for research
and development. Identifying key potential areas represents a conundrum specifically in the
manufacturing sector between a focus on larger scale sectors e.g. textiles,dadtivood which are
considered lowech and low skill with other sectors which are more high technology based e.g. motor
vehicles and other transport.

In this context in the service sector computer programming and telecommunications are strong and
shoud be considered prime for a specialisation focus. In manufacturing, motor vehicles and other
transport should be actively considered as focus areas while sectors including electronics, chemicals,
environment and energy, machinery and equipment, woodletegnd leather are well represented in

the Romanian economy. Foodlisked with boththe agricultural sector and in manufacturing, it is
significant to the Romanian economy and while the investment in research is not as strong as for
manufacturing andesvices it is still important and this should be considered as a focus area.
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Table 3.9cNational Level Workshop: Identified Sector and Research Specialisation Themes

Sector Sector Specialisation Research Research Specialisation
1. Food Agro-Food, Biotechnlogy, Food and | Agronomy, crop science, food science and agricultural and biological sc
Functional food, wine Agriculture agricultural biotech ,
2. ICT Telecommunications and Software| ICT Networks of the future, internet of services, software and visualisation, netw
Computer Programming media and 3d internet, flexible organic and large area electronics, embedded
Mechatronics, security, -leealth, ict design, personal health systems, ICT for energy efficiency and accessibdessistive
for transport ICT, Computer science and artificial intelligence.
3. Motor  Vehicle | Materials, Components an Engineering | Electrical and electronic enginé®g, nanotechnology, materials (specifica
Manufacturing Fabrication, Ship Building, and electronic, optical and magnetic materials, materials chemistry, materials scien
and Other | Aviation, ship design Technology metals and alloys) and mechanical engineering, motor vehicle transport ang
Transport transport. Key enabling technologies , dtte car
4. Electronics Computer, Electronics and Optic
Products, Medical precisio
Instruments, Mechatronics

5. Machinery and | Intelligent Agriculture,

Equipment, Automation, Mechatronics

6. Textles Technical Textiles

7. Energy Renewable Energy, W@ Power,| Energy and | Pollution, management and monitoring, environmental engineering, ecology
Solar Power, Green constructig Environment, | environmental science, network technologies, reneveatsegy andio fuels
Biomass, Ecological Service| Renewable
geothermal energy

8. Nuclear Research| ELI Project

9. Health Wellness, geriatrics,

10. Pharmacy Plant and other natural treatmen

dermacosmetics
11. Logistics Design for logistics
12. Wood and | Personalised furniture, design
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Sector Sector Specialisation Research Research Specialisation
Furniture
13. Water Freshwagr supply R&D Danube Delta
14. Agriculture Bio Processing, fishing Agriculture and rural development
15. Creative and | Design
Cultural
Industries
16. Green Industry Construction
17. Assurance  and
Reassurance
18. Chemistry Pesticides Petrochemistry
19. Construction Green Houses
20. Environment Climate Change The Danube Strategy
21. Tourism
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The findings of this report are consistent with a European commission staff working

document (SWD (2012) 298) on Member State Competitiveness which identifies that

Romania is highly specialised in labour intensive industries (preparation and spinning of
textile fibres, sawmi lling |, clothing and acc
level Romania features specialisation in low innovation sectors and educationss

(clothing, leather) but also in medium higgch innovation sectors (textiles, basic

metals).

The potential of ICT is recognised in the member state competiveness report which
highlights that @At he r ajpsudportedipothvetvdiorisation | CT r el a
of skills and the good quality of math and science educatiors one of the coun
major competitive advantages. In conclusion they identify the keytknng challenge as

ensuring a fdAparadigm shift rgyvntegsivefseciomm unski | |
towards more smart, low carbon and resource efficient activities.
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4 Structural Business Assessment: Regional
Level
4.1 Introduction

As highlighted on the European Commission Factsheet for Smart specialisation for
Research and Innovati (European Commissior§mart Specialisation meaitentifying

the unique characteristics and assets of each country and,régghtighting each

r e g i ommpétisve advantagesnd rallying regional stakeholders and resesraround
anexcellencedriven vision of their futureThe European Commission Guide to Research
and Innovation Strategies for Smart Specialisation (R(E8fjopean Commision, 2012)
identifies that:

9 Clusters offer a huge pential to implement smart specialisation strategies by
providing and mobilising the necessary resources for that purpose.

1 Their knowledge, networks, and dynamism are the right ingredients that are available
at local level allowing regions creating moralue, reaching higher levels of
excellence and thriving in the global economy.

9 Clusters can be used at both the design and the implementation phase of smart
specialisation strategies. In the design phase, they can be used to identify the
industrial strenths and assets in a region, contribute to set strategic priorities and
take the right political decisions.

1 Cluster mapping and benchmarking are valuable tools that can be used to identify
regional specialisation patterns and compare economic activitreduding
agriculture, and strengths with other regions in the EU.

It has been identified earlier in this report that Romania 40 has clusters with a further 12
potential clusters identified. The analysis of regional clusters in Romania identifies the
following smartspecializationwithin the 15 clusters within Romania for which data is
available. Unfortunately data is unavailable for the remaining clusters.

Bucharest lifov: | Electronics 7 Mechatronics; Machinery and Equipmerit
Agricultural Machinery; TextesT Technical Textiles,

Nord Est: Textilesi Technical Textiles,

Sud-Muntenia;: Automotivei Research,

Sud Vest Tourismi Danube

Centre: Energyi Biomass

West: Agro Foodi Biotechnology; Energy Renewable Energy (solar|

IT 1 IT solutions f@ non IT enterprises

Regarding the other Romanian regions, alt houg
identified at this time there is future potential in relation to; smart logistics iBubeEst

regionlinked to the port of ConstantAutomotivein the Vest Regiomgieothermal in the

Nord Vest regionand Health and ICT in tidord Estand Nord Vestegiors.

The next section of this report profiles each Romanian region in relation to business

structure, its dominant manufacturing and service secdmd outlines its profile in
relation to cluster development. At the end of this section a summary assessment of skills
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and technology is provided which will provide a basis for identifying potential focus
areas for smart specialisation.

GDP at a regical level, profiled by Euro per inhabitant highlights the capital region of
Bucharestlfov has having the highest level of GDP with the remaining regions are
clustered together at a lower level.

Figure 4.1 Gross Domestic Product (Euro per Inhabitant) at Rmanian NUTS II
Level, Source: Eurostat (2012) New Cronos

Gross Domestic Product (Euro per Inhabitant):
Romania NUTS Level Il (2005- 2009)
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4.2 Nord Vest Region

Nord-Vest (North Wesiis a development region in Romania, created in 1998. The Nord
Vest region is made up of the following countiéBihor, B i s tNrkis & daldj,

Ma r a m&atueMareandS L | Tdng economy of Nor/est is mainly agricultural (46%

of its population having agricultaras their main occupation), even though there is some
heavy and light industry in the major regional industrial centrésligiNapoca Oradea

Baia MareB i s { Satu aaeandZalau Table 4.2a below shows tbesiness structure

of the Nord Vest region in 2009.

The overall business structure of the region is dominated by manufacturing, wholesale
and retail trade (Low Intermediate skill), construction and transportation and storage.
Table 4.2b provides a detadl breakdown of the manufacturing sector into sub sectors for
those subsectors where the overall calculated average of percentage employment, wages
and salaries and number of enterprises is greater than 5%. For thyésbnabgion this
identifies a concdmation on lowskill, low-tech sectors including food, textileand

wood leather,and rubber plastic and metal products. Only the manufacture of motor
vehicles within the region is considered high intermediate tech. Table 4.2c provides a
detailed breakown of the service sector into sub sectors. For the region this identifies the
importance of telecommunications and computer programming and related activities
which are considered higgkill, high-tech. Other dominant higskill sub sectors include

real estate, architectural and engineering activities and management consultancy.
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Table 4.2a Nord vest: Business Structure in 2009Source Eurostat (2012) New

Cronos, NACE Rev 2

Sector No of Enterprises | Wages and Salaries | Employment
2009 | % 2009 % 2009 %

Mining and quarrying 314 0% 28.3 2% 4338 1%
Manufacturing 8890 12% 654.4 37% 179954 36%
Electricity, gas, steam and air 118 0% 60.3 3% 6561 1%
conditioning supply
Water supply; sewerage, waste 294 0% 39.7 2% 8570 2%
management and remediation
activities
Construction 10671 15% 221.9 13% 66583 13%
Wholesale and retail trade; 25787 36% 366.3 21% 120660| 24%
repair of motor vehicles and
motorcycles
Transportation and storage 6728 9% 161.5 9% 43795 9%
Accommodation and food servic 3963 6% 42.6 2% 20161 4%
activities
Information and communication| 2448 3% 70.9 4% 11988 2%
Real estate activities 1864 3% 14.3 1% 4921 1%
Professional, scientific and 7826 11% 62.8 4% 20257 4%
technical activities
Administrative and support 2437 3% 44.9 3% 1772 4%
service activities
Total 71340 100% 1767.9 100% 505580 100%
Table 4.2b Nord Vest: Manufacturing SubSectors by Enterprises, Wages and
Salaries and Employment Source Eurostat (2012) New Cronos, NACE Rev 2
Manufacturing Sector No of Wages and Employment

Enterprises | Salaries

2009 | % 2009 | % 2009 Av %
Manufacturing 8890| 100% | 654.4| 100% | 179954| 100% 100.0%
Manufacture of food products | 1290| 15% | 61.7 9% 20918| 12% 11.9%
Manufacture of wearing appar{ 838 9% | 65.1| 10%| 22168| 12% 10.6%
Manufacture of furniture 856| 10%| 65.6| 10% | 20348 11% 10.3%
Manufacture of fabricated met{ 1145| 13% | 46.2 7% 12829 7% 9.0%
products, except machinery ar|
equipment
Manufacture of leather and 449 5% | 54.2 8% 18508| 10% 7.9%
related products
Manufacture of wood and of | 1071| 12%| 20.5 3% 8837 5% 6.7%
products of wood and cork
Manufacture of motor vehicles| 80 1% | 60.2 9% 13895 8% 5.9%
trailers and servirailers
Manufacture of rubber and 511 6% | 41.2 6% 9770 5% 5.8%
plastic products
Manufacture of other nen 600 7% | 35.9 5% 8595 5% 5.7%
metallic mineral products
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Table 4.2c: Nord Vest Service Sector Activities by Sub Sector and by Enterprises,
Wages and Salaries and EmploymentSource: Eurostat (2012) New Cronos, NACE
Rev 2

No of Wages and Employment Average
Enterprises Salaries
2009 % 2009 % 2009 % %

Information and 2448 | 100% 70.9| 100% 11988 100% 100%
communication
Computer programming, 1143| 47% 25.2| 36% 4465 37% 40%
consultancy
Telecommunications 350 14% 25.7| 36% 3176 26% 26%
Publishing activities 464 | 19% 13.3| 19% 2687 22% 20%
Information sevice 265| 11% 15 2% 654 5% 6%
activities
Programming and 74 3% 4.2 6% 614 5% 5%
broadcasting activities
Motion picture, video and 152 6% 0.9 1% 392 3% 4%
television programme
production, sound
recording and music
publishing activities
Real estate actiities 1864 | 100% 14.3 | 100% 4921| 100% 100%
Professional, scientific 7826 | 100% 62.8 | 100% 20257 100% 100%
and technical activities
Architectural and 2256 29% 25| 40% 6853 34% 34%
engineering activities;
technical testing and
analysis
Activities of head offies; 2405 31% 15.9| 25% 5148 25% 27%
management consultancy
activities
Legal and accounting 1234 | 16% 5.2 8% 2456 12% 12%
activities
Advertising and market 875 11% 5.6 9% 2350 12% 11%
research
Other professional, 731 9% 3.5 6% 1810 9% 8%
scientific and technical
activities
Scientific research and 74 1% 6.5| 10% 1084 5% 6%
development

The cluster development process started rather late MditkeVest region4 clusters are
registered so far; Water; Geothermal; ICT and renewable energy. A detailedienadtfiat

the clusters in théNord Vestregion has yet to be undertaken and data suggests no
specialisation at this time although it should be noted that renewable energy which is a
cluster in the region is identified as a specialisms in other regions of ikrmaother
promisingsectoris ICT relying on Cluj as a strong university centre.
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4.3 Centru Region

Located in the centre of Romania it covers a large proportion of the region of
Transylvania. Brasov, Sibiu, Targu Mures, Alba lulia, Miercurea Ciuc and 'Bfant
Gheorghe are the most important cities in the region. It is the region with the smallest
intra-regional discrepancies between counties.

Table 4.3a Centru: Business Structure in 2009, Source: Eurostat (2012) New
Cronos, NACE Rev 2

Sector No of Enterprises Wages and Salaries | Employment

2009 % 2009 % 2009 %
Mining and quarrying 199 0% 92.3 5% 8859 2%
Manufacturing 8700 14% 745.4 38% 188151 37%
Electricity, gas, steam an( 72 0% 119.3 6% 10884 2%
air conditioning supply
Water supply; sewerage, 342 1% 40.6 2% 9567 2%
waste maagement and
remediation activities
Construction 7848 13% 193.9 10% 57176 11%
Wholesale and retail 22804 37% 367.1 19% 113718 23%
trade; repair of motor
vehicles and motorcycles
Transportation and storag 4586 7% 175.3 9% 42893 9%
Accommodation and food 4253 7% 48.2 2% 22215 4%
service activities
Information and 2127 3% 59.9 3% 10113 2%
communication
Real estate activities 1599 3% 11.1 1% 3953 1%
Professional, scientific 6761 11% 53 3% 17127 3%
and technical activities
Administrative and 2318 4% 58.5 3% 19605 4%
support service activities
Total 61609 100% 1964.6 100% 504261 100%

The overall business structure of the region (Table 4.3a) is dominated by manufacturing,
wholesale and retail trade (Low Intermediate skill), comsion and transportation and
storage. Table 4.3b provides a detailed breakdown of the manufacturing sector into sub
sectors for those subsectors where the overall calculated average of percentage
employment, wages and salaries and number of enterprigesaiter than 5%. For the
Centru region this identifies a concentration on-kkill, low-tech sectors including food,
textiles, wood, leather, rubber, plastic and metal products. The manufacture of motor
vehicles and machinery and equipment within théoreg considered highintermediate

tech.
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Table 4.3b Centru: Manufacturing Sub-Sectors by Enterprises, Wages and Salaries
and Employment, Source: Eurostat (2012) New Cronos, NACE Rev 2

Number of Wages and Number of Average
local units Salaries persons enployed
2009 | % 2009 | % 2009 % Av %
Manufacturing 8700| 100% | 745.4| 100% 188151| 100% 100.0%
Manufacture of food 1182 14%| 935| 13% 23832 13% 12.9%
products
Manufacture of wood 1648| 19% | 49.9 7% 16371 9% 11.4%
and of products of wood
and cork
Manufadure of wearing | 707 8% | 73.2| 10% 25003| 13% 10.4%
apparel
Manufacture of 1129| 13%| 67.7 9% 16789 9% 10.3%
fabricated metal
products, except
machinery and
equipment
Manufacture of motor 112 1% | 90.7| 12% 18037 10% 7.7%
vehicles, trailers and
semitrailers
Manufacture of furniture| 701 8% | 36.1 5% 12180 6% 6.5%
Manufacture of other 511 6% | 35.1 5% 8816 5% 5.1%
non-metallic mineral
products
Manufacture of 220 3% | 54.3 7% 9929 5% 5.0%
machinery and
equipment n.e.c.
Manufacture of leather 265 3% | 38.7 5% 12752 7% 5.0%
and related products

Table 4.3c provides a detailed breakdown of the service sector into sub sectors. For the
region this identifies the importance of computer programming and related activities
which is considered higgkill and hightech. Other domnant highskill sub sectors
include real estate, architectural and engineering activities and management consultancy.

TheCentruregion is the most active one in terms of cluster development. The Pro Wood
cluster located in the region established the &uem model for cluster generation
methodology and cluster agreement which are the necessary prerequisites to be
recognised by the Romanian Ministry of Economy. The region has 12 registered clusters;
Wood (3); Energy (2); Agrofood; Printingnediadesign; Extiles; Aerospace; Tourism

(2) and Electrical engineering. A detailed review of the Wood cluster has been
undertaken and is provided in Annex 2 to this report. Based on a qualitative and
guantitative analysis of market, internal factors, innovation aclnology, geographical
concentration, labour force, research and development and innovation, cooperation and
the availability of catalyst institutions, the following table highlights the smart
specialisation areas identified in t@entruRegion.
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Table 4.3c: Centru Service Sector Activities by Sub Sector and by Enterprises,
Wages and Salaries and Employment, Source: Eurostat (2012) New Cronos, NACE

Rev 2
Number Wages Number of Overall
of local and persons
units Salaries employed
2009 % 2009 % 2000 %
Information and 2127 | 100% 59.9| 100% 10113 100% 100%
communication
Computer programming 1023| 48% 26.4| 44% 4009 40% 44%
consultancy and related
activities
Telecommunications 286 13% 18.7| 31% 2694 | 27% 24%
Publishing activities 375| 18% 8.7| 15% 1946| 19% 17%
Information service 267 | 13% 2.1 4% 615 6% 7%
activities
Programming and 77 4% 3.5 6% 610 6% 5%
broadcasting activities
Motion picture, video 99 5% 0.5 1% 239 2% 3%
and television
programme production,
sound recording and
music publishing
activities
Real estate activities 1599 | 100% 11.1| 100% 3953 | 100% 100%
Professional, scientific 6761| 100% 53 | 100% 17127| 100% 100%
and technical activities
Architectural and 1996 | 30% 25.2| 48% 6430| 38% 38%
engineering activities;
technical testing and
analysis
Activities of head 1998 | 30% 11.9| 22% 4023| 23% 25%
offices; management
consultancy activities
Legal and accounting 1127 17% 53| 10% 2292 13% 13%
activities
Advertising and market 748 | 11% 4.2 8% 1863 | 11% 10%
research
Other professional, 666 | 10% 3.2 6% 1575 9% 8%
scientific and techioal
activities
Scientific research and 57 1% 2.3 4% 523 3% 3%
development
Table 4.3d Smart Specialisation in th&Centru Region
Sector Innovation Smart Other cross | Cross
cutting cluster
issues cooperation
Energy Biomass Automaedcombustion | HR Agro, wood

systentor biomass
derived fromenergy
plantations;
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4.4 Nord Est Region

The poorest region in terms of GDP per capitaNbed Estregion encompasses 6 of the

8 Moldavian counties. It accounts for 11.54% of national employmentridy 10.2% of

the GDP (2010). Most important cities are lasi, Suceava, Bacau, Piatra Neamt, Botosani
and Vaslui.

The overall business structure of the region is dominated (Table 4.4a) by manufacturing,
wholesale and retail trade (Low Intermediate skilpnstruction and transportation and
storage. Table 4.4b provides a detailed breakdown of the manufacturing sector into sub
sectors for those subsectors where the overall calculated average of percentage
employment, wages and salaries and number of miges is greater than 5%. For the
Nord Est region this identifies a concentration on-Bkil, low-tech sectors including
textiles, food, wood and metal products. Machinery and equipment within the region is
considered higlintermediate tech.

Table 4.4aNord Est: Business Structure in 2009, Source: Eurostat (2012) New
Cronos, NACE Rev 2

Sector No of Enterprises Wages and Salaries | Employment

2009 % 2009 % 2009 %
Mining and quarrying 137 0% | : 6217 2%
Manufacturing 7323 13% 436 34% 126356 32%
Electicity, gas, steam 68 0% 64.1 5% 7322 2%
and air conditioning
supply
Water supply; sewerage 229 0% 39.9 3% 8650 2%
waste management and
remediation activities
Construction 6260 11% 172.9 13% 52419 13%
Wholesale and retail 24647 45% 293.6 23% 107044 27%
trade; repair of motor
vehiclesand
motorcycles
Transportation and 3605 7% 124.2 10% 30975 8%
storage
Accommodation and 3308 6% 31.6 2% 15748 4%
food service activities
Information and 1659 3% 50.7 4% 8514 2%
communication
Real estate activities 1159 2% 9.1 1% 3381 1%
Professional, scientific 5129 9% 34.4 3% 12626 3%
and technical activities
Administrative and 1632 3% 39.3 3% 15376 4%
support service activitieg
Total 55156 100% 1295.8 100% 394628| 100%
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Table 4.4b Nord Est: Manufacturing SubSectors by Enterprises, Wages and
Salaries and Employment, Source: Eurostat (2012) New Cronos, NACE Rev 2

Number of Wages and Number of persons employed

local units Salaries

2009 | % 2009 | % 2009 Av %
Manufacturing 7323 | 100%| 436| 100%| 126356| 100% 100.0%
Manufacture of wearing 891| 12%| 71.9| 16%| 27121| 21% 16.7%
apparel
Manufacture of food 1164| 16%| 68.6| 16% 21325 17% 16.2%
products
Manufacture of wood and g 1407| 19% | 33.5 8% 12332 10% 12.2%

products of wood and cork,
except furniture;
manufacture of articles of
straw and plaiting materials

Manufacture of fabricated 718| 10%| 20.4 5% 6221 5% 6.5%
metal products, except
machinery and equipment

Manufacture of machinery | 155 2% | 37.9 9% 8358 7% 5.8%
and equipment n.e.c.
Manufacture of furniture 567 8% 18 4% 6984 6% 5.8%

Table 4.4c provides a detailed breakdown of the service sector into sub sectors. For the
Nord Est Region this identifies the importance of telecommunications and computing
which are both higiskill and high tech and real estate, and professi@aéntific and
technical services which are high skill.

There are currently 4 clusters in the region; ASTRICO NE (textiles); Tourism Bucovina;
IT New Media and Creative Industries. A detailed review of the IT New Media cluster
has been undertaken andpi®vided in Annex 2.4 to this report. Based on a qualitative
and quantitative analysis of market, internal factors, innovation and technology,
geographical concentration, labour force, research and development and innovation,
cooperation and the availalyjliof catalyst institutions, the following table highlights the
smart specialisation areas identified in Nard EstRegion.

Table 4.4d Smart Specialisation in théNord Est Region

Sector Innovation Smart Other cross | Cross cluster
cutting cooperation
issues

Textiles Technical Multifunctional | Human Health

Textiles textiles for Resources
protective
garments
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Table 4.4C: Nord Est Service Sector Activities by Sub Sector and by Enterprises,
Wages and Salaries and Employment, Source: Eurostat (2012) New @us, NACE

Rev 2

Number Wages Number Overall

of local and of

units Salaries persons
employed
2009 % 2009 % 2009 % %

Information and 1659 | 100% 50.7 | 100% 8514 | 100% 100%
communication
Telecommunications 388| 23% 26.8| 53% 3503| 41% 39%
Computer programm, 679 | 41% 13| 26% 2218| 26% 31%
consultancy and related
activities
Publishing activities 267 | 16% 6.6 13% 1648| 19% 16%
Programming and 93 6% 3.2 6% 595 7% 6%
broadcasting activities
Information service 155 9% 0.5 1% 276 3% 5%
activities
Motion picture,video and 77 5% 0.6 1% 274 3% 3%
television programme
production, sound recordin
and music publishing
activities
Real estate activities 1159 | 100% 9.1| 100% 3381| 100% | 100%
Professional, scientific and 5129 | 100% 34.4| 100% 12626| 100% | 100%
technical activities
Architectural and 1625| 32% 16.1| 47% 4931| 39% 39%
engineering activities;
technical testing and
analysis
Activities of head offices; 1363| 27% 8| 23% 3068| 24% 25%
management consultancy
activities
Legal and accounting 761 | 1% 2.6 8% 1402| 11% 11%
activities
Advertising and market 592 12% 1.8 5% 1096 9% 8%
research
Other professional, 470 9% 2.1 6% 1116 9% 8%
scientific and technical
activities
Scientific research and 64 1% 2.8 8% 475 4% 4%

development
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4.5 Sud Est Region

TheSud Estegoni s t he most dartificial fAregion from
2 Southern Moldavian counties, 2 Eastern Wallachian ones and Dobrogea. It is divided by

the Danube and has access to the Black Sea. It is a region with high discrepancies
betweenvarious counties with Constanta having a GDP per capita index twice as high as

Vrancea. The industrial landscape is dominated by 2 companies: Acellor Mittal (steel)

and Rompetrol Refinery (oil industry). The most important cities are Constanta, Galati,

Braila, Focsani, Tulcea, Buzau.

Table 4.5a Sud Est: Business Structure in 2009, Source: Eurostat (2012) New
Cronos, NACE Rev 2

Sector No of Enterprises Wages and Salaries | Employment

2009 % 2009 % 2009 %
Mining and 135 0% | : 4431 1%
quarrying
Manufactur ing 6258 11% 617.2 35% 138897 31%
Electricity, gas, 111 0% 110.5 6% 10251 2%

steam and air
conditioning supply

Water supply; 422 1% 48.3 3% 11207 3%
sewerage, waste
management and
remediation activities

Construction 6362 11% 195.6 11% 53995 12%

Wholesde and 27404 46% 314.9 18% 111265| 25%
retail trade; repair
of motor vehicles
and motorcycles

Transportation and 4931 8% 249.2 14% 48409 11%
storage

Accommodation and 3688 6% 49.3 3% 19909 4%
food service

activities

Information and 1391 2% 33.2 2% 6537 1%
communication

Real estate activities 1448 2% 12.4 1% 4288 1%
Professional, 4924 8% 54.9 3% 14797 3%

scientific and
technical activities

Administrative and 1971 3% 55.9 3% 21990 5%
support service

activities

Total 59045 100% 1741.4 100% 445976 100%

The overall business structure of the region (table 4.5a) is dominated by manufacturing,
wholesale and retail trade (Low Intermediate skill), construction and transportation and
storage. Table 4.5b provides a detailed breakdown of the manufacturingistecgurb

sectors for those subsectors where the overall calculated average of percentage
employment, wages and salaries and number of enterprises is greater than 5%. For the
Sud Est region this identifies a concentration on-$dwll, low-tech sectors inading
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food, textiles and metal products. The manufacture of other transport equipment within
the region is considered hightermediate tech.

Table 4.5b Sud Est: Manufacturing SubSectors by Enterprises, Wages and Salaries
and Employment, Source: Eurosat (2012) New Cronos, NACE Rev 2

Number of Wages and Number of persons employed

local units Salaries

2009 | % 2009 | % 2009 Av %
Manufacturing 6258 | 100%| 617.2| 100% | 138897 100% 100.0%
Manufacture of food 1138| 18% | 62.2| 10%| 19903| 14% 14.2%
products
Manufadure of wearing 583 9% | 70.1| 11%| 25740| 19% 13.1%
apparel
Manufacture of fabricated 845| 14% | 43.9 7% 11589 8% 9.7%
metal products, except
machinery and equipmen
Manufacture of other 268 4% | : 19221 14% 6.0%
transport equipment

Table 4.5c: Sud Est ServiceSector Activities by Sub Sector and by Enterprises,
Wages and Salaries and Employment, Source: Eurostat (2012) New Cronos, NACE
Rev 2

Number Wages Number Overall

of local and of

units Salaries persons

employed

2009 % 2009 % 2009 % %
Information and 1391 | 100% 33.2| 100% 6537 | 100% 100%
communication
Telecommunications 384 | 28% 20.7| 62% 2797 43% 44%
Computer programming, 533| 38% 55| 17% 1495| 23% 26%
consultancy and related
activities
Publishing activities 196 | 14% 2.9 9% 1041| 16% 13%
Information serice 1541 11% 0.9 3% 381 6% 7%
activities
Programming and 45 3% 2.3 7% 376 6% 5%
broadcasting activities
Motion picture, video and 79 6% 1 3% 447 7% 5%
television programme
production, sound
recording and music
publishing activities
Real estate ativities 1448 | 100% 12.4| 100% 4288 | 100% | 100%
Professional, scientific 4924 | 100% 54.9| 100% 14797| 100% 100%
and technical activities
Architectural and 1295| 26% 30.1| 55% 5902 | 40% 40%
engineering activities;
technical testing and
analysis
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Activities of head offices; 1422 29% 8.4| 15% 2777 19% 21%
management consultancy
activities

Legal and accounting 767 | 16% 3.5 6% 1600 11% 11%
activities

Advertising and market 626 | 13% 3 5% 1448 | 10% 9%
research

Other professional, 515 10% 3.6 7% 1419| 10% 9%
scientific and technical
activities

Scientific research and 33 1% 4.9 9% 942 6% 5%
development

Table 4.5¢ provides a detailed breakdown of the service sector into sub sectors. For the
Sud Est region this identifies the importance of high skill sedtueluding real estate,
architectural and engineering activities, management consultancy, and thedhigind
high-skill sectors of telecommunications and computer programn8nglusters are
registered in the region: Ship Building, Textiles and Ren&vénergy. A detailed
evaluation of the clusters in tig21d Estregionhas yet to be undertaken and data suggests

no specialisation at this time although it should be noted that both textiles and renewable
energy which have clusters in the region are kd#ntified as specialisms in other
regions of Romania.

4.6 Sud-Muntenia Region

The SudMuntenia Region is located in the Soihst of Romania,. Th&outh Region is
composed of seven counties (Arges, Calarasi, Dambadsitanite Giurgiu, Pahoaand
Telegran), 16 cities, 32 towns and 519 communes with 2019 villages. The South region
represents almost the entire historical region of Muntenia (except for Braila and Buzau in
SE region). Although the second wealthiest region after Bucharest (13.4% of the GDP in
2010), it encompasses also the poorest county in Romania, whose GDP is equal to the
turnover of Vodafone. Dacia Pitesti is the most representative company in the region.
Most important cities are Ploiesti, Pitesti, Targoviste, Calarasi, Slobozia, Giurgiu and
Alexandria. The economy is strongly interlinked with that of Bucharest, which lies in the
region, although treated separately. There is only one cluster registered in the region, i.e.
Dacia Renault, but most clusters registered in the region are connecBitharest
through value chains and employment.

The overall business structure of the region (table 4.6a) is dominated by manufacturing,
wholesale and retail trade (Low Intermediate skill), construction and transportation and
storage. Table 4.6b prowd a detailed breakdown of the manufacturing sector into sub
sectors for those subsectors where the overall calculated average of percentage
employment, wages and salaries and number of enterprises is greater than 5%. For the
Sud Muntenia region this idefies low-skill, low-tech sectors including food, textiles

and metal products alongside high intermediate tech sectors including the manufacture of
motor vehicles and machinery and equipment.
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Table 4.6a Sud Muntenia: Business Structure in 2009, SourcEurostat (2012) New

Cronos, NACE Rev 2

Sector No of Enterprises Wages and Salaries | Employment

2009 % 2009 % 2009 %
Mining and quarrying 201 0% | : 18606 4%
Manufacturing 6165 11% 777.2 45% 172158 37%
Electricity, gas, steam 92 0% 65.3 4% 6663 1%
and air conditioning
supply
Water supply; sewerage 450 1% 36.5 2% 8405 2%
waste management and
remediation activities
Construction 6952 13% 195.8 11% 56114 12%
Wholesale and retail 25369 47% 309.8 18% 105075 23%
trade; repair of motor
vehicles and
motorcycles
Transportation and 4189 8% 158.4 9% 35819 8%
storage
Accommodation and 2523 5% 33 2% 14014 3%
food service activities
Information and 1440 3% 27 2% 6467 1%
communication
Real estate activities 951 2% 8.8 1% 2800 1%
Professional, scientific 4418 8% 80.8 5% 16350 4%
and tebnical activities
Administrative and 1527 3% 53.6 3% 19854 4%
support service activities
Total 54277 100% 1746.2 100% 462325| 100%

Table 4.6¢ provides a detailed breakdown of the service sector into sub sectors. For the
Sud Mungnia region as with other Romanian regions this identifies the importance of
high skill sectors including real estate, architectural and engineering activities,
higtech and higkskills
telecommunications and cquter programming.

management

consultancy and

the

sectors

of

Table 4.6b Sud Muntenia: Manufacturing SubSectors by Enterprises, Wages and
Salaries and Employment, Source: Eurostat (2012) New Cronos, NACE Rev 2

Number of Wages and Number of Average

local units Salaries persons employed

2009 | % 2009 | % 2009 Av %
Manufacturing 6165| 100% | 777.2| 100% 172158| 100% 100.0%
Manufacture of food products | 1156| 19% | 87.2| 11% 25821 15% 15.0%
Manufacture of wearing appar{ 629| 10%| 63.7 8% 25076 15% 11.0%
Manufacture of fabricated met{ 888 | 14% | 64.4 8% 14684 9% 10.4%
products, except macteéry and
equipment
Manufacture of motor vehicles| 103 2% 30878| 18% 6.5%
trailers and serrirailers
Manufacture of machinery and 142 2% | 68.9 9% 12498 7% 6.1%
equipment n.e.c.
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Table 4.6¢c: Sud Muntenia Service Sector Actities by Sub Sector and by
Enterprises, Wages and Salaries and Employment, Source: Eurostat (2012) New
Cronos, NACE Rev 2

Number Wages Number Overall

of local and of

units Salaries persons

employed

2009 % 2009 % 2009 % %
Information and 1440| 100% 27 | 100% 6467 | 100% | 100%
communication
Telecommunications 303 21% 1541 57% 2865| 44% 41%
Computer programming, 553| 38% 49| 18% 1330| 21% 26%
consultancy and related
activities
Publishing activities 283 | 20% 42| 16% 1385| 21% 19%
Information service 151 10% 0.8 3% 293 5% 6%
activities
Programming and 60 4% 1.3 5% 389 6% 5%
broadcasting
Motion picture, video and 90 6% 0.4 1% 205 3% 4%
television programme
production, sound
recording and music
publishing activities
Real estate activities 951 | 100% 8.8 | 100% 2800| 100% | 100%
Professional, scientific 4418 | 100% 80.8| 100% 16350| 100% | 100%
and technical activities
Architectural and 1335| 30% 51.2] 63% 8003 | 49% 48%
engineering activities;
technical testing and
analysis
Activities of head offices; 1251| 28% 9.8| 12% 2482 15% 19%
manaement consultancy
activities
Legal and accounting 660| 15% 3 4% 1323 8% 9%
activities
Scientific research and 52 1% 11.2] 14% 1869| 11% 9%
development
Advertising and market 523| 12% 2.2 3% 1132 7% 7%
research
Other professioal, 453 | 10% 2.7 3% 1186 7% 7%
scientific and technical
activities

Based on a qualitative and quantitative analysis of market, internal factors, innovation
and technology, geographical concentration, labour force, research and development and
innovation, cooperation and the availability of catalyst institutions, the following table
highlights the smart specialisation areas identified in $SneMuntenia Region. The
specialisation within the automotive sector is seen as Materials andigisimd parts;
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Experimental studies for optimisation of components; Concept of new and modernised
components; Fabrication support; Fabrication technologies and Passive safety.

Table 4.6d Smart Specialisation in th&Sud-Muntenia Region

Sector Innovation Smart Other Cross cluster
Cross cooperation

cutting
issues

Automotive | Research Materials Mechatronics,
nuclei Experimental Electronics
studies
Modernised
components;
Fabrication
technologies;
Passive Safety

4.7 BucurestiT llifov Region

Located in the South East of Romanihe region is represented by the capital, Bucharest,
and the surrounding county, Iifov, with a population of 2.2 million (with 1.9 million in
Bucharest). The regional economy accounts for 21% of national GDP (2010) and for 21%
of employment (2010).

The overall business structure of the Bucharest Ilfov region (table 4.7a) is dominated by
wholesale and retail trade (Low Intermediate skill) and has a wider of other important
sectors including, manufacturing, construction, transportation and storagendtitor

and communication (Higkech / High Skill) and professional, scientific and technical
activities.

Table 4.7b provides a detailed breakdown of the manufacturing sector into sub sectors for
those subsectors where the overall calculated averggeraéntage employment, wages

and salaries and number of enterprises is greater than 5%. For the Bucharest lifov region
this identifies lowskill, low-tech sectors including food, textiles and metal products
alongside the high intermediate tech sector ofhirery and equipment.

Table 4.7c provides a detailed breakdown of the service sector into sub sectors. For the
Bucharest llfov region this identifies the importance of knowledge intensive services
including the hightech and higskill sectors of comper programming and
telecommunications and the highill sectors of publishing, management consultancy
and architectural and engineering services.
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Table 4.7a Bucharest- llfov Business Structure in 2009, Source: Eurostat (2012)

New Cronos, NACE Rev 2

Sector No of Enterprises Wages and Salaries | Employment |

2009 % 2009 % 2009 %
Mining and quarrying 155 0% | : 2461 0%
Manufacturing 9025 8% 726.4 14% 135783 15%
Electricity, gas, steam an( 209 0% 199.1 4% 17333 2%
air conditioning supply
Water suply; sewerage, 393 0% 87.1 2% 16707 2%
waste management and
remediation activities
Construction 13407 11% 515.1 10% 108067| 12%
Wholesale and retalil 43070 36% 1369.2 26% 249608| 27%
trade; repair of motor
vehicles and motorcycles
Transportation and 5450 5% 517.8 10% 76222 8%
storage
Accommodation and food 3432 3% 114.8 2% 31684 3%
service activities
Information and 8665 7% 739.1 14% 78776 9%
communication
Real estate activities 5837 5% 87.9 2% 19955 2%
Professional, scientific 23573 20% 655.5 12% 97423 11%
and technical activities
Administrative and 6079 5% 339.8 6% 91262 10%
support service activities
Total 119295 100% | 5351.8 100% 925281 100%

Table 4.7b Bucharest llfov: Manufacturing Sub-Sectors by Enterprises, Wages and
Salaries and Employment, Source: Eurostat (2012) New Cronos, NACE Rev 2

Number of Wages and Number of persons employed
local units Salaries
2009 | % 2009 | % 2009 % Av %
Manufacturing 9025| 100% | 726.4| 100% | 135783| 100% 100.0%
Manufacture of food 1040| 12% 99| 14% | 22523 17% 13.9%
products
Manufacture of fabricated 997| 11%| 65.2 9% 13080| 10% 9.9%
metal products, except
machinery and equipment
Manufacture of wearing 879 10%| 37.4 5% 11995 9% 7.9%
apparel
Printing and reproduction o, 845 9% 47 6% 9124 7% 7.5%
recorded media
Manufactureof other non 420 5% 64 9% 7634 6% 6.4%
metallic mineral products
Manufacture of machinery | 372 4% | 56.3 8% 8158 6% 6.0%
and equipment n.e.c.
Manufacture of rubber and| 619 7% | 37.2 5% 7762 6% 5.9%
plastic products
Manufacture of furniture 689 8% | 20.6 3% 5963 4% 5.0%
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Table 4.7c: Bucharest Ilfov Service Sector Activities by Sub Sector and by
Enterprises, Wages and Salaries and Employment, Source: Eurostat (2012) New
Cronos, NACE Rev 2

Number Wages Number Overall

of local and of

units Salaries persons

employed

2009 % 2009 % 2009 % %
Information and 8665 | 100% 739.1| 100% 78776| 100% | 100%
communication
Computer programming 3432 | 40% 224.6| 30% 20893| 27% 32%
consultancy and related
activities
Telecommunications 1165| 13% 274.6| 37% 25108| 32% 27%
Publishingactivities 1602| 18% 91.2| 12% 13469 17% 16%
Motion picture, video 1387 | 16% 23.3 3% 5792 7% 9%
and television
programme production,
sound recording and
music publishing
activities
Programming and 125 1% 82| 11% 8480| 11% 8%
broadcasting activities
Information service 954 | 11% 43.5 6% 5034 6% 8%
activities
Real estate activities 5837 | 100% 87.9| 100% 19955| 100% | 100%
Professional, scientific 23573| 100% 655.5| 100% 97423| 100% | 100%
and technical activities
Activities of head 9263| 39% 162.9| 25% 25192| 26% 30%
offices; management
consultancy activities
Architectural and 4965| 21% 210.6| 32% 27817 29% 27%
engineering activities;
technical testing and
analysis
Advertising and market 4115| 17% 107.5| 16% 17821| 18% 17%
research
Legal and accounting 2868| 12% 60.4 9% 9275| 10% 10%
activities
Scientific research and 467 2% 94.1| 14% 11769| 12% 9%
development
Other professional, 1675 7% 16.9 3% 4532 5% 5%
scientific and technical
activities

All major industrial sectors are well represented in the regiofusters are registered in

the region so far; Elinclus Innovative Cluster (Electronics); Romanian Textile Concept
Cluster (Textiles); Ind Agro Competitiveness Pole (machinery); Romanian Aerospace
Cluster Bucharest; Electrical Engineering Pole Bucharestiegiated Automation
Systems Pole and the Mechatronics Cluster.
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A detailed review of the Romanian Textile Concept Cluster (Annex 2.1), the Ind Agro
Competitiveness Pole (Annex 2.2) and the Integrated Automation Systems Pole (Annex
2.3) has been undertakemdais provided in the annexes to this report.

Based on a qualitative and quantitative analysis of market, internal factors, innovation
and technology, geographical concentration, labour force, research and development and
innovation, cooperation and tlvailability of catalyst institutions, the following tables
highlights the smart specialisation areas identified in Bucharest Iifov.

Table 4.7d Smart Specialisation in the Bucharest llifov Region

Sector Innovation Smart Other cross Cross clwster
cutting issues cooperation
Electronics Mechatronics | Intelligent Human Resourceg Energy,
marine Environment
energetic
systems
Machinery Agricultural Intelligent Entrepreneurship | Textile, Agro
and machinery Agriculture (business
Equipment incubation)
Textiles Techical Technical Marketing (brand)| Automotive,
Textiles textiles for AgroFood
health,
automotive,
Agrofood
4.8 Sud Vest Region

Also known as SouthVest Oltenia, th&SudVest Region of Romania covers an area of
29,212 km sqg and is home to 2.3 million peoplee Tégion is composed of five counties:
Dolj, Gorj, Mehedinti, Olt and Valcea. Natural features of the region include the
Carpathian Mountains and the Danube.

The largest city inSudVest Romania is Craiova, capital of Dolj County and the 6th
largest cityin Romania. The economy @udVest Romania is highly diverse with
agriculture, textiles, and various forms of manufacturing, tourism, and heavy industries.
The Danube is a resource which is exploited by several hydroelectric power stations, as
well as fa its natural beauty as a major tourist attraction. Other natural resources in the
region include coal, salt and wood, all of which are extracted, refined and processed in
the region.
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Table 4.8a SUD VEST Business Structure in 2009, Source: Eurost@012) New
Cronos, NACE Rev 2

Sector No of Enterprises Wages and Salaries | Employment

2009 % 2009 % 2009 %
Mining and quarrying 137 0% 161.8 13% 17325 6%
Manufacturing 4006 11% 397.2 31% 91848 30%
Electricity, gas, steam 76 0% 138.9 11% 13819 5%
and air conditioning
supply
Water supply; sewerage 253 1% 23 2% 5297 2%
waste management and
remediation activities
Construction 3667 10% 135.8 11% 36924 12%
Wholesale and retail 17927 50% 185.3 15% 71249 24%
trade; repair of motor
vehicles and
motorcycles
Transportation and 2882 8% 107.2 8% 25874 9%
storage
Accommodation and 2310 6% 21 2% 9859 3%
food service activities
Information and 962 3% 26 2% 4715 2%
communication
Real estate activities 589 2% 3.6 0% 1493 0%
Professional, scientific 2493 7% 27.9 2% 7599 3%
and technickactivities
Administrative and 906 3% 40 3% 15957 5%
support service activities
Total 36208 100% 1267.7 100% 301959| 100%

The overall business structure of the region (table 4.8a) is dominated by manufacturing,
wholesale and ratl trade (Low Intermediate skill), construction and transportation and
storage.

Table 4.8b provides a detailed breakdown of the manufacturing sector into sub sectors for
those subsectors where the overall calculated average of percentage employgent, wa
and salaries and number of enterprises is greater than 5%. For the Sud West region this
identifies the lowskill, low-tech sectors including food, textiles and metal products
alongside high intermediate tech sectors including the manufacture of netticies,

other transport and the higkill and highintermediate tech sector of chemicals. Table
4.8c provides a detailed breakdown of the service sector into sub sectors. For the Sud
West region as with other Romanian regions this identifies the inmpertaf real estate,
architectural and engineering activities, management consultancy, telecommunications
and computer programming.
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Table 4.8b SUD VEST: Manufacturing SubSectors by Enterprises, Wages and
Salaries and Employment, Source: Eurostat (2I2) New Cronos, NACE Rev 2

Number of Wages and Number of persons employed
local units Salaries
2009 | % 2009 | % 2009 Av %
Manufacturing 4006| 100%| 397.2| 100% | 91848| 100% 100.0%
Manufacture of food 869 | 22%| 37.3 9% | 12934 14% 15.1%
products
Manufacture of 583 | 15% | 42.2| 11%| 9525| 10% 11.8%
fabricated metal
products, except
machinery and
equipment
Manufacture of wearing| 399| 10%| 36.6 9% | 14697| 16% 11.7%
apparel
Manufacture of 108 3% | 554| 14%| 7999 9% 8.5%
chemicals and chemical
products
Manufacture of rubber 236 6% | 23.6 6% 5333 6% 5.9%
andplastic products
Manufacture of other 28 1% | 34.3 9% 6822 7% 5.6%
transport equipment
Manufacture of motor 25 1% | 34.9 9% 5117 6% 5.0%
vehicles, trailers and
semitrailers

Automotive, Tourism (2) and ICT are the 4 registecktbters in the region. A detailed
review of the Tourism cluster has been undertaken and is provided in Annex 2.5 to this
report. Based on a qualitative and quantitative analysis of market, internal factors,
innovation and technology, geographical comion, labour force, research and
development and innovation, cooperation and the availability of catalyst institutions, the
following table highlights the smart specialisation areas identified inSihe Vest
Region.

Table 4.8d Smart Specialisation irthe Sud VestRegion

Sector Innovation Smart Other cross | Cross cluster
cutting cooperation
issues

Tourism Danube Danube ICT

Strategy Tourism, tool
for Regional
Economic
Development

Located in the regionthe Danube Inernational Centre for RiveDelta-Sea systems
comprises a physical hub in the Danube Delta and a network of nodes distributed
throughout EuropeThe entire International Centre, as a {famopean distributed
Research Infrastructure will be coordinatedtbg Hub in the Danube Delta. This will
provide educational facilities, an administrative centre, the gate to the Danube Delta
natural laboratory, and the physical location for new laboratoriesHUbewill link with
Nodes,representing leading facilitiesnd centres of research excellencia addition to
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the scientific advantages of locating the Hub in the Danube Delta, this offers new
opportunities for the development of the regional economy. The new science and
innovation hub in the Danube Delta BiospheReserve will work with local
communities; offering significant educational outreach and developing the knowledge
based economy.

Table 4.8c: SUD VEST Service Sector Activities by Sub Sector amy Enterprises,
Wages and Salaries and Employment, Source: Eurostat (2012) New Cronos, NACE
Rev 2

Number Wages Number Overall

of local and of

units Salaries persons

employed

2009 % 2009 % 2009 % %
Information and 962 | 100% 26 | 100% 4715 | 100% | 100%
communication
Computer programming 424 44% 82| 32% 1483 31% 36%
consultancy and related
activities
Telecommunications 191 20% 11.7| 45% 1535| 33% 32%
Publishing activities 205| 21% 28| 11% 855| 18% 17%
Programming and 40 4% 26| 10% 563 | 12% 9%
broadcasting activities
Information service 65 7% 0.4 2% 180 4% 4%
activities
Moation picture, video 37 4% 0.3 1% 99 2% 2%
and television
programme production,
sound recording and
music publishing
activities
Real estate activities 589 | 100% 3.6 | 100% 1493| 100% | 100%
Professional, scientific 2493 | 100% 27.9| 100% 7599| 100% | 100%
and technical activities
Architectural and 780 | 31% 10.2| 37% 2815| 37% 35%
engineering activities;
technical testing and
analysis
Activities of head 591| 24% 6| 22% 1444 19% 21%
offices; management
consultancyctivities
Scientific research and 36 1% 6.5| 23% 833| 11% 12%
development
Legal and accounting 424 17% 15 5% 778 | 10% 11%
activities
Other professional, 240| 10% 1.6 6% 741| 10% 8%
scientific and technical
activities
Advertisingand market 273 11% 1.3 5% 606 8% 8%
research
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4.9 Vest Region

The West Region accounts for 9.9% of the national GDP. It is one of the most innovative
regions, being the first one to implement an RIS | strategy and the only Romanian region
so far which regtered to the Smart Specialisation Platform. Timisoara, Arad, Resita and
Deva are the most important cities in the region.

The overall business structure of the region (table 4.9a) is dominated by manufacturing,
wholesale and retail trade (Low Intermeai skill), construction and transportation and
storage.

Table 4.9b provides a detailed breakdown of the manufacturing sector into sub sectors for
those subsectors where the overall calculated average of percentage employment, wages
and salaries and numer of enterprises is greater than 5%.

Table 4.9a VEST Business Structure in 2009, Source: Eurostat (2012) New Cronos,
NACE Rev 2

Sector No of Enterprises Wages and Salaries | Employment

2009 % 2009 % 2009 %
Mining and quarrying 185 0% 122.2 7% 14195 3%
Manufacturing 5623 12% 682 40% 156133 38%
Electricity, gas, steam 65 0% 69.7 4% 7387 2%
and air conditioning
supply
Water supply; sewerage 272 1% 33.1 2% 7701 2%
waste management and
remediation activities
Construction 5596 12% 164.2 10% 46483 11%
Wholesale and retail 18141 38% 258.2 15% 83680 20%
trade; repair of motor
vehicles and
motorcycles
Transportation and 3486 7% 147 9% 33002 8%
storage
Accommodation and 3120 7% 31.3 2% 14662 4%
food service activities
Information and 1469 3% 88.6 5% 10124 2%
communicabn
Real estate activities 1763 4% 11.3 1% 4112 1%
Professional, scientific 5582 12% 55.7 3% 16395 4%
and technical activities
Administrative and 1943 4% 44 3% 18369 4%
support service activitieg
Total 47245 100% 1707.3 100% 412243| 100%
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Table 4.9b VEST: Manufacturing Sub-Sectors by Enterprises, Wages and Salaries
and Employment, Source: Eurostat (2012) New Cronos, NACE Rev 2

Number of Wages and Number of persons employed
local units Salaries
2009 | % 2009 | % 2009 Av %
Manufacturing 5623 | 100% 682 | 100%| 156133| 100% 100.0%
Manufacture of motor 80 1% | 182.1| 27% | 36492 23% 17.2%
vehicles, trailers and
semitrailers
Manufacture of food 878| 16% | 47.6 7% 14973| 10% 10.7%
products
Manufacture of wearing| 506 9% | 47.2 7% | 15257 10% 8.6%
apparel
Manufacture of 701| 12%| 38.2 6% 9143 6% 8.0%
fabricated metal
products, except
machinery and
equipment
Manufacture of leather 262 5% | 41.7 6% 12671 8% 6.3%
and related products
Manufacture of wood 620| 11%| 16.8 2% 6137 4% 5.8%
and of products of wood
and cork, except
furniture; manufacture
of articles of straw and
plaiting materials
Manufacture of furniturel 471 8% | 23.8 3% 6962 4% 5.4%
Manufacture of 130 2% 52 8% 8031 5% 5.0%
computer, electronic an
optical products

For the Vest region this @htifies high tech sector of computer, electronic and optical
products and the high intermediate tech sector of the manufacture of motor vehicles. In
addition the region has a profile of leskill, low-tech sectors including food, textiles and
metal produts, wood, leather and furnituré.clusters are registered so far in the region;
ROSENC, renewable energy; AgroFood Vest; Automotive Vest and ICT Vest.

Table 4.9d Smart Specialisation in thé/est Region

Sector Innovation Smart Other cross | Cross cluster
cutting issues cooperation

Agro Biotechnology Detectionand quantification
Food of genetically modified
organismsn agricultural
productsand food

Energy Renewable Solar power for use with AgroFood
Energy irrigation systems
IT IT for non IT Personabed IT business Entrepreneur| Energy,
solutions ship automotive
Internationali
sation
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Table 4.9c provides a detailed breakdown of the service sector into sub sectors. For the
Vest region as with other Romanian regions this identifies the importance efstatd,
architectural and engineering activities, management consultancy, telecommunications
and computer programming.

Table 4.9c: VEST Service Sector Activities by Sub Sector and by Enterprises,
Wages and Salaries and Employment, Source: Eurostat (22)LNew Cronos, NACE
Rev 2

Number Wages Number of Overall
of local and persons
units Salaries employed
2009 % 2009 % 2009 % %

Information and 1469 | 100% 88.6| 100% 10124| 100% 100%
communication
Telecommunications 236| 16% 54.4| 61% 4851 | 48% 42%
Compute programming, 700 48% 23.3| 26% 3045 30% 35%
consultancy and related
activities
Publishing activities 248 | 17% 6.1 7% 1186| 12% 12%
Information service 159 | 11% 0.8 1% 365 4% 5%
activities
Programming and 46 3% 3.6 4% 534 5% 4%
broadcasting activities
Motion picture, video 80 5% 0.3 0% 143 1% 2%
and television
programme production,
sound recording and
music publishing
activities
Real estate activities 1763 | 100% 11.3| 100% 4112 | 100% 100%
Professional, scientific 5582 | 100% 55.7| 100% 16395| 100% 100%
and technical activities
Architectural and 1581| 28% 20.7| 37% 5410| 33% 33%
engineering activities;
technical testing and
analysis
Activities of head 1650| 30% 13.8| 25% 4307 | 26% 27%
offices; management
consultancy activities
Legal and accounting 1065 19% 59| 11% 2161| 13% 14%
activities
Other professional, 523 9% 4.5 8% 1608| 10% 9%
scientific and technical
activities
Advertising and market 547 | 10% 2.9 5% 1417 9% 8%
research
Scientific research and 50 1% 6.6 12% 998 6% 6%
development
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4.10 Regional Clusters: Additional Information

In the last 2 years, regional clusters have concluded several international cooperation
agreements with similar structures in Europe. Concerning the direct-hoodsr
cooperation, the most intense cooperation is to be found betwedreth®egion of
Romania and South Great Plain Region of Hungary. The topics of cross border cluster
cooperation are detailed in the following table 4.10a.

Table 4.10a Interaction with partner Regions and Countries

No | Region | Cluster/Organisation | Topic Country
1 Vest ROSENC (cluster) Renewable energy Hungary
2 Vest ICT Vest Generation of cross border IT Hungary
cluster;
IT solutions for non IT businesse
3 Vest Chamber of Enhancing cross border Hungary
Commerce Timis cooperation in
constructiono
4 Vest ICT Vest Enhancing cross border Serbia
cooperation in ICT
5 Sud Vest| Dolj County Council | Enhancing cross border Bulgaria
cooperation in agro food
5 Sud Est | Chamber of Enhancing cross border Bulgaria
Commerce Constantg cooperation in tourism and iag
food
6 Nord Est| lasi County Council | Enhancing agro food cooperatiol Moldova,
Ukraine
7 Nord Est| Several institutions: | Environment protection: water | Moldova,
Water Management | management on the river Prut | Ukraine
Direction, University
of lasi etc.

At European level worth mentioning are the cooperation between the Energy Cluster in
the Centre Region and the land of Brandenburg in Germany, and the cooperation of
Green Energy, Agro Food and Pro Wood clusters in Covasna Cdbietgr( Region)

with similar clusters in Hungary.

At a more general level several SEE Europe (e.g. Polisee, ADC), INTERREG IV C
(Clusterix) and CIP (SEENECO) projects are currently running, aiming at integrating
Romanian clusters into the European landscape.

In order to casolidate the development of the emerging clusters in Romania, the
Ministry of economy organised in June 2012 a foresight exercise for the sectors of
electrical engineering & electronics, machinery and equipment and textiles in order to
evaluate key indusal trends. The financing of Research and Development and cluster
management have been highlighted as critical factors for further cluster development.

A further peer review seminar organised in November 2012 gathered representatives of
innovative clustrs including wood, mechatronics, electrical engineering and textiles, and

| Issue 2 | 11th April 2013 | Arup Page 79



JASPERS-Lot 5-Knowledge Economy-R&D/Innovation

they were asked to evaluate current performance of structural funds interventions and to

Analysis and Evidence Base of the R&D&I Market in Romania

Final Report

highlight the most important challenges for the coming programming period.

Table 4.10b Poposed Cluster Innovation Projects

No | Sector Topic Cluster Region Cross
clustering
1 Energy | Automatedcombustion Green Centre
systentor biomasglerived | Energy
from energyplantations Covasna
2 Energy | Creatinga protectivestrip | Green Centre
of energywillow Energy
plantatons next to waste | Covasna
storage facilities
3 Energy | Solidbiomassromwood | Green Centre Agriculture
waste out of pasture Energy
cleaning and maintenance
4 Textiles | Reuse of textile waste Transylvania | Centre
Fashion
Cluster
5 Textiles | Anthropometric Research | R&D Bucharest| Transport,
for ergonomidashion and | Institute for | llifov wood
innovative productin Textiles
various industries
(automotive, aeronautics,
maritime furniture
6 Textiles | New generation of textile | R&D Bucharest| AgroFood
filters for food liquids Institute for | lifov
Textiles
7 Textiles | New generation of agro R&D Bucharest| Agriculture
textiles institute for | -llfov
Textiles
8 Textiles | New generation of R&D Bucharest| Automotive
technical textiles for the Institute for | -lifov
automotive sector Textiles
9 Textiles | InnovativeProcessesf R&D Bucharest| Health
textile impregnationwith Institute for | -lifov
nanoparticlesvith Textiles
antisepti¢ antifungal and
self-cleaning properties
10 | Textiles | Customised clothing: Mad| R&D Bucharest
to Measure Institute for | lifov
textiles
11 | Electrical | Transformer performance | R&D Sud Vest
engineeri | improvement taking into | Institute for
ng account EU Eco design Electrical
Directive requirements on | Engineering

electric loss reduction
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12 | Electrical | Pilot station for high R&D Sud Vest | Energy,
engineeri | energetic efficiency Institute for agriculture
ng alternative electric power | Electrical

generation using biomass | Engineering
and dedicated Stirling
motors

13 | Electrical | Development of new R&D Sud Vest
engineeri | testing methods for high | Institute for
ng voltage electric power Electrical

transportation cables Engineering

14 | Electrical | Energetic efficiency R&D Sud Vest | Energy
engineeri | improvement using Institute for
ng superconducting coils whe| Electrical

preheating the aluminium | Engineering
ingats with a view to
extrusion

15 | Mechatro| Intelligent mechatronics | Mecathrec Bucharest| Energy
nics marine energetic system lIfov

16 | Mechatro| Mechatronidntegrated Mecathrec Bucharest| Energy,
nics systentor the lIfov Environment

determinatiorof wave
forces developeth
different areas analt
different depths.

Moving forward into the next operational programme the Ministry of Economy has
conducted a fAproject g ener eg hawrbeemp asked toi ne o
describe future projects in terms of topic, envisaged actions, budget, partners, and
transnational relevance. Over 50 projects have been submitted with a total estimated
budget of approximately 75 mil EUR and engaging over 350 part@d these projects

27% are related to the textile sector, 20% to energy, 14% to machinery and equipment
and 9% to automotive. The nature of the proposed innovative projects is highlighted in
table 4.10b. Cross sectorahbl coekabbobereadi amsd rf
technologyo are seen as particularly importan

e X ¢

4.11 Regional Structural Business Assessment:

Analysis

The assessment of the Romanian economy at a regional level reveals significant
commonality between the majority of the regions angl¢an be observed in table 4.11a
below which summarises the key sséxctors by skills and technology.

The dominance of sectors at a national level is continued at a regional level with the
importance of computer programming and telecommunications baémgified for each

region and motor vehicles and other transport being identified within specific regions.
The chemical sector which was identified as important based on the national level
analysis has been identified as being of most significant impeatant¢he Sud Vest

region. Highskill and lowtech sectors play an important role at the regional level with a
strong dominance of real estate, management consultancy, architectural and engineering
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activities. The analysis at a national level revealedtipoitance of the food sector and

this mirrored in this regional assessment along with the sectors of textiles, wood and
leather which are considered as; L-8kill or Low Intermediate Skill and Low Tech or

Low Intermediate Tech.

In addition to this analysia series of four workshops was held in Bucharest on the 12
and 13 of February 2013 represented by public authorities at the National level, public
authorities at a regional level, business representation and representation from research
institutionsand UniversitiesThe workshops discussions were conducted in a moderated
process, allowing a focused and objective oriented approach.

The participants were asked to comment on the findings of a summary presentation of the
guantitative analysis undertakan this report and to express their opinion in terms of the
importance of sectors, subsectors and research which can be regarded as a basis for the
future smart specialisation in Romania. The results of the moderated discussion from the
regional level wedkshop are identified in table 4.11b and from the business / economic
cluster workshop in table 4.11c. In addition, experts have been asked to rank various
economic sectors according to their relative importance in the regions by awarding a
maximum of 6 vies, the results can be seen in Table 4.11a

Table 4.11a Importance of Economic Sectors in Romanian Regions

Region/Sector | NE SE S Bl SV V C NV
Agro-Food 1 1 1 1 2

1
ICT 1 1 2 2 2
Transport 2 2 2
Equipment

Electronics 1

Machinery and | 1 1 1
Equipment

Textiles and 1 1
Footwear

Energy and 1 1 1
Environment

Tourism 1 1

Wood and 1
Furniture

Oil Industry 2

Chemistry 2

Pharmaeuticals| 1 1
and Cosmetics

The feedback from the workshogonfirms the importance of food and agriculture, ICT,
transport, machinery and equipment and energy and the environment. Additionally the
regional representatives identified significantly the importance of tourism and wood and
furniture, although it shdd be noted that both of these sectors are considered less
knowledge intensive and low skills based.

In conclusion this section of the report has aimed at a regional level to highlight the key

sectors which may provide a basis for smart specialisatianove detailed analysis of
sectorgelating to their research profile provided in the following section of this report.
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Smart specialisation within the context of the next programming period of the structural

funds is considered within the context betpriority for research and development. In

this context the sectors of computer programming, telecommunications, computer

electronics and optical products, chemicals, machinery and equipment, other transport
and motor vehicles should be actively consedess focus areas.
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Table 4.11B Regional Level Workshop: Identified Sector and Research Specialisation Themes

Sector Sector Specialisation Research Research Specialisation
Food Agro-Food, Biotechnology | Food and | Agronomy, crop sience, food science and agricultural and biological scie
Agriculture Agriculture agricultural biotech , wine
ICT Telecommunications  an| ICT Networks of the future, internet of services, software and visualisg
Software /  Compute networked media and 3d internet, flexible organic and large area electr
Programming embedded system design, personal health systems, ICT for energy efficier|
Mechatronics accessible and assistive ICT, Computer science and artificial intelligence.
New Media (NE), IT for Transport (maritime), Robotics (NV, V, C)
Motor Vehicle | Materials, Components ar| Engineering and | Electrical and electronic engineering, nanotechnology, materiatci{sally
Manufacturing and | Fabrication Technology electronic, optical and magnetic materials, materials chemistry, materials s
Other Transport and metals and alloys) and mechanical engineering, motor vehicle transp
Ship Building, other transport
Aviation equipment (NE,C
Railway transport (V), welding (V),aeronautics (Galati, SE), Degij
Electronics Computer, Electronics an
Optical Products,
Medical precision
Instruments,
Mechatronics
Machinery and | Intelligent Agriculture,
Equipment, Automation

Mechatronics

Textiles and Footwear

Technical Textiles
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Sector

Sector Specialisation

Research

Research Specialisation

Energy,
Environment,

Renewable Energy, Win
Power, Solar Power, Gree
construction. Biomass
Ecological Services, foss
energy (S), ogas &
electricity (SV), maritime
oil extraction (SE)

Energy
Environment

and

Pollution, management and monitoring, environmental engineeggajogy ang
environmental science, network technologies, renewable energpiaridels
decontamination (SE), energy efficiency

Tourism Wellness/Health  Tourism Cosmetics (SE), life sciencpharmacy, health (V, NE)
adventure holidays
Printing
Wood and Furniture Conversion of wood waste
Security Mining Security
Oil Extraction Oil engineering, petrochemstry (S)
Construction Materials Building materials,
Chemistry
Pharmaceuticals  and Cosmetics (SE), life scieadpharmacy, health (V, NE), antibiotics
cosmetics
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Table 4.11CNational Level Workshop (Clusters and Businesses): Identified Sector and Research Specialisation Themes

Sector Sector Specialisation Research Research Specialisation

Food Agriculture Agro-Food Biotechnology,| Food and | Agronomy, crop science, food science and agricultural and biolo
bio-bee keeping, fisheries | Agriculture science, agricultural biotech ,

ICT Telecommunications an ICT Networks of the future, internet of services, software and visualisg
Software / Compute networked media and 3d internet, flexible organic and large area electr
Programming embedded system design, personal health systems, ICT for energy eff
Mechatronics, apps and accessible and assistivel |[@omputer science and artificial intelligeng

Motor Vehicle | Materials, Components ar] Engineering and | Electrical and electronic engineering, nanatesdogy, materials (specificall

Manufacturing  and | Fabrication Technology electronic, optical and magnetic materials, materials chemistry, mat

Other Transport
V,S

Ship Building, agricultura
eguipment

Electronics Computer, Electronics an
Optical Products,
Medical precision
Instruments,
Mechatronics, chip desigi
technological suppot
services, telecomn
applications

Machinery and | Intelligent Agriculture,

science and metals and alloys) and mechanical engineering, motor
transport and other transport,

Monitoring systems, charging of electricahicles, technical equipment f
agriculture

Smart textiles, textiles for agriculture
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Sector Sector Specialisation Research Research Specialisation
Equipment Automation
Mechatronics,
Agricultural engineering,
Textiles RO Technical Textiles,
Shoes, leather, fur,
Energy Renewable Energy, Win| Energy and | Pollution, management and monitoring, environmental engineering, ec
RO Power, Solar Power, Greq Environment and environmental science, network technologies, renewable enerdpoa

Biomassg
Services

construction.
Ecoological
energetic crops

fuels trigeneration, cogeneration, micro windmifisr cities, heat pumpsg
waste to energy, energy autonomous irrigation systems, energetic bl
efficiency, molecular structures for photovoltaic panels, intellig
monitoring systems and sensors for energy production, energy producti
managementespecially in urban areas)

Wood and Furniture
C. NE. SE

Wood processing

Tourism NE, SE, SV,
V, NV, C

Wellness, traditional village

Rural  Development
NV, NE, C, SV, SE

Cultural Heritage RO

Traditional industries
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4.12 Regional Structural Business Assessment: Concluding
Remarks

In conclusion this section of the report has aimed at a regional level to highlight the key sectors which
may provide a basis for smart specialisation. A more detailed analysis of setatirsy to their
research profé is provided in the sectioh of this reportand a national profile has been reported in
section 4 Smart specialisation within the context of the next programming period of the structural
funds is considered within the context of the priority for redeand development. In this context the
sectors ofiCT (e.g.computer programming, telecommunications, computer electronics and optical
product3, other transport and motor vehicles and food and agriculture have been identified as key
areas of focus for hRomanian regions and business clusters and this is consistent with our national
level analysis.

Table 4.12a Assessment of Manufacturing Sector Skills and Technology within Romanian
Regions

Chemical Computer,
(SV) Electronics and
Optical
Products (V)

Electronics
and
Electrical
Engineering
(Bl
C,V,.NV)

Wood (C,NE,V, Manufacture | Machinery
NV, SE) of Metal and
Products Equipment
(NV, C, NE, (C,NE, SM,
SE, SM, SV, | BI, NV,SV)
Food (NV, C, NE, | Rubber and Other

SE, SM, BI, SV, V) | Plastics (NV, | Transport
Bl, SV) (C, SE, SV)

Textiles (NV, SV,
C, NE, SE, SM, Bl | Non Metallic | Motor
V) Products Vehicle

(NV, C, BI) Manufacturi
Leather (C, V) ng (NV, C,
SM, SV, V,
Furniture (V, NE, SE)

C)
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Outside of these three sectors the following areas have also been identified; tourism, wood and
furniture, machinery and equipment, energy and environment, textiles, petrocheriealgats and
pharmaceuticals, rural development, security, printing and cultural heritage.

Table 4.12a identifies manufacturing economic-sabtors by skill and technology level and their
regional focus based on initial desk research and the stakeladeshops undertaken on the 12th
and 13 February 2013. Table 4.12b identifies those non manufacturing sectors by skill intensity and
their regional focus again based on both initial desk research and the stakeholder workshops.

Table 4.12b Assessment @ector Skills in Romanian Regions

HIGH SKILL Computer and Related Activities(NV, C, NE, SE, SM, BI, SV, V)
/
HIGH Management Consultancy(NV, C, SE, SM, BI, SV, V, NE)
INTERMEDI
ATE SKILL Architectural and engineering acivities (NV, C, SM, SV, V, NE, SE, BI)
(KNOWLED Publishing Activates (BI,C, NV, C, NE)
GE
INTENSIVE Real Estate(NV, C, NE, SE, SM, V, BI)
SERVICES)
Telecommunications(NV, NE, SE, SM, BI, SV, V)
RenewableEnergy (V, NV, C, SE)
Legal and Accounting(NV, C, NE, SE)
Advertising and Market Research(BlI)
Security
LOW Construction (NV,C, SE, SM, V,BI, SV)
INTERMEDI
ATE SKILL / Wholesale and Retail Tradg(NV, C,SV, NE, SE,V, SM, BI)
LOW SKILL
Transportation and Storage(NV, C, NE, SE, SM, V)
(LESS
KNOWLEDG | Tourism (SE, C, NE, SV)
E
INTENSIVE
SERVICES)
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