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1. Scientific SWOT analysis

	Evaluation Items
	Strengths
	Weaknesses
	Opportunities
	Threats

	1. External environment 

	1.1

National context

	· Existence of a national strategy for the development of the ICT sector.

· Adopting the Europe 2020 Digital Agenda on national level.
· A national policy for implementation of new services in different areas (e.g., e-government, e-health, e-transport etc.).
· Financing of ICT projects through sectoral funds at MCSI level and national funds at ANCS level.

· Financing ICT projects through structural funds.
	· The legal framework doesn't allow development of new e-services (e.g., the electronic signature is not recognized widely enough);
· Civil servants and public administration bodies are not prepared enough to shift to the ICT procedures. 

	· Favourable framework for acquisition of products and services imposed by society development.

· Large projects of national interest.
· External funding (structural funds, EUREKA, World Bank, USAID, etc.). 
	· Diminished financing of R&D from public funds.

· Impossibility in providing a long term budged.

· Promotion of unfavourable legal initiatives regarding the patrimony and profile of the Institute.



	1.2 

European, international context  
	· Unanimous recognition of ICI researchers’ competences in the development in international projects. 

· ICI – long tradition in international collaborations.

· The Digital Agenda for Europe 2020 and HORIZON 2020.
	· Insufficient drawing of European research funds.
	· New calls at the European level.

· Potential external contracts.

· Involvement in large European projects as a national component (e.g., SPOCS, CODECS)
	· Strong international competition.
· The lack of resources for maintaining an adequate high level technological environment. 
· Immigration specialists.

	1.3 

Customers 
	· Existence of beneficiaries from the private sector that co-finance R&D projects.
	· Lack of long-term strategic customers.

· Insufficient dissemination of research achievements.
	· Growing ITC market
	· Recruitment by large companies of specialists trained in the Institute.
· The Capturing by large companies of specialists trained in institute
· Lack of trust from the customer side in state owned companies.

	1.4

Competitors 
	· Obtaining projects through competitions / tenders on national and international level.

· For the research media: maintaining the "traditional leader" status.

· Many competitors have become "partners".
	· Insufficient knowledge regarding the competition's intentions and achievements.
	· High exigencies regarding the quality of ITC research activity.
	· Increased competitiveness from private sector companies, favouring of private investment in R&D.

	1.5 

Partners
	· Numerous partnerships within various national and international research projects.
	· Lack of partners from the business environment. 
· Lack of strategic partners.
	· The legislation on R&D activity and the information packages related to National Programmes recommend constitution of alliances, consortia, research networks.

· IT – integrating, ubiquitous domain, for all areas of activities

· Partnerships with Academia
	· Insufficient knowledge regarding the intentions of other ITC research bodies.

	1.6 

Relational and communicational capital 
	· Journals, long tradition site

· National and International Awards

· Numerous European projects between 1997 and 2011.

· Experts with international recognition

· Active participation in manifestations, exhibitions, fairs in the last 4 years.

· Member of prestigious international organisations.
	· Insufficient communication with the business environment.
	· Renewing relationships with ITC associations.

· Periodically organising international scientific conferences
	· "Unclear" perception of the society regarding the R&D role in ITC



	1.7 

Capital and
workforce infusions.
	· Exceptional infrastructure and patrimony

· Investments from projects financed by public funds.

· Large-scale investments from own resources.  

	· Low ratio of young R&D specialists in the Institute, due to low level of income.


	· Stimulating regulations regarding equipment and wages, under the new national programmes.
· Possibility of raising the income of our specialists from attracted sources. 


	· The R&D Institutes are unattractive for young labour-force.



	2. Offer

	2.1 

Products, prototypes
	· R&D projects that cover numerous areas.
	· Lack of specialisation of some market "niches", high degree of dispersion of the R&D activities.

· Reduced capitalisation
	· Diversification of products with technological progress.

· Growing demand for ITC products
	· Insufficient interest in national products. 
 

	2.2. 

Services, Technology Transfer
	· Satisfying national level requirements (information services based on Web technologies, Internet and GRID services, e-Library).
	· Lacking a coherent vision regarding creation of ITC based services.

· Insufficient involvement in transferring technologies towards economical entities.
	· Diversification of services with technological progress.

· Growing demand for ITC services

· National Programmes supporting innovation. 
	· Insufficient interest in inland designed services and actual use of the research results.

· Financially affordable low quality services.

	3. Internal factors

	3.1 

Organisation

management  
	· ISO 9001 certification: 2008.
· ERP system as decision support.
· Improvement of the computerised and internal audit systems.
· Strengthening the role and the status of the Project Manager.
	· Insufficient monitoring of resources allocation.
	· Legal framework favourable to improvement of organisational and operational environment.
	· Lack of balance between resources and revenues (e.g. reimbursement of investment corresponding to structural project GRID).


	3.2 

Technological and informational resources
	· Numerous and diversified purchases during the recent years, from own resources and / or drawn-in funds.
	· Insufficient evaluation regarding the use of technical resources on work-group level.
· Low ratio of investment in acquisition of high-performance software.
	· Motivational national regulations regarding the development of technical infrastructure in R&D (allocation of funds from Technological Development Projects).
	· Top-level quality of technical infrastructure not ensured due to lack of support from the State.



	3.3

Intellectual assets (human resources, abilities, competencies)
	· Diversity in competencies and expertise.

· High ratio of Ph.D. experts among the research body.

· Great number of members in scientific and professional prestigious national and international organisations.
· Periodical evaluation of the R&D staff.
	· Insufficient certified staff (e.g., CISCO, Microsoft, Oracle).

· Low level of interest from young staff regarding involvement in R&D activities.
· Migration of ICI trained young specialists towards private companies. 


	· Stimulating regulations regarding wages for the R&D staff..
· Internal regulations / procedures regarding stimulation of research staff according to the National R&D Institute status.
	· Natural trends to rise average age of staff.
· Natural trend to rise the average age of staff.

	3.4

The value system, Organisational culture
	· Obtaining projects through competitions / tenders on national and international level.

· Nationally and internationally recognised tradition.

· Long-term team work.
	· Insufficient communication and internal collaboration among research teams.
	· Need to "coagulate" R&D activities based on professional clusters.
	· Migration of staff.
· Lack of convergence among interests.

· Loyalty to the institution.
· Mutual trust and respect among employees.


2. Strategic scientific objectives and directions

Objective 1
Improving the quality of scientific research activity by using the performance criteria and indicators correlated to the international standards.
· Improve the success rate of our proposal at national and international competitions.

· Attract young researchers in order to improve the structure of our human resources.

· Increasing the number of published papers in recognized ISI journals with high SRI.

· Increasing the number of participations at prestigious scientific conferences in our areas of activity.
· Increasing of the number of ORDA licensed software products.

· Increasing of the number of software products of the institute introduced in BNP.

Objective 2
Extending and developing the domains of scientific research, involving the inter- and trans-disciplinary components in order to achieve a competitive advantage. 
The main research directions are as follows:
1) Developing architectures and tools for e-infrastructure and networking

· The analysis on IPV6 adoption and the impact of running dual-stack services and infrastructure, 

· Research on Cloud platforms and services (PaS, SaS), migration of services to private cloud computing infrastructure using virtualization technologies, 

· Use of Intrusion Detection System (IDS) and Intrusion Prevention System (IPS) to prevent attacks of network infrastructure.

· Developing an advanced environment with a repository and a registry for software products and documentation for public administration bodies,

· A platform for awareness with up-to-date news and in-depth case studies on proprietary and open source software for pan-European informing,
· Autonomic computing approaches in complex distributed infrastructures,
· HPC and massive storage oriented virtualized architectures.

2) Mathematic support for systems and applications

· The fastest gradient algorithms for unconstrained optimization using HPC concepts, 

· Complexity studies of optimization algorithms, 

· Iconographic oriented languages for mathematical programming. 

· Modeling of a gravitational device for energy generation.

· Modeling complex data and mining large data sets, 

· Large-scale sparse nonnegative matrix factorization, 

· Clustering methods.

· Structure-exploiting Tools in Computational Science and Engineering, 

· High Performance Computing in Optimal and Robust, Control, 

· High Performance Computing in System Identification and Modeling, 

· Fault-tolerant Control Systems Design

· Extensions of the MADM solving methods belonging to the French school, 

· Pervasive electronic service for remote Operation Research learning with applications in engineering and economy.

3) Developing support procedures for e-services in Future Internet

· Digital content management by entropy minimization.
· Knowledge management based on semantic and resource description framework;

· Advanced methods and associated software tools for evaluating of innovative systems and services. 
· Data aggregation from public administrative bodies and sindicalisation in Open Data concept to citizen and business;

· Developing e-Services in Future Internet;

· Developing a dedicated PSC to digital culture information

4) Developing and education in sustainable energy based on ICT

· IT solutions Renewable Energy Sources - RES evolution and energy efficient consumption scenarios
· Advanced IT tools for modeling and simulation of the electrical energy consumption and of the economical and environmental effects.

· Elaboration of risk management algorithms concerning the distributed generation and the inclusion of RES into the developed systems;

· Providing IT tools for innovation and sustainable development (for intelligent energy, agriculture, forestry, etc. by using knowledge bases, decision support systems, portals, e-training modules, open GIS integration, knowledge transfer, and dissemination tools);    

· Young generation, information and education on limiting climate change effects via e-Learning solutions.

5) ICT methods, solutions and teaching supporting social challenges

· Reflective and formative models for evaluating quality, usability and acceptance of systems and services. 

· Evaluation methods and tools for applications based on natural interaction.
· Informatics systems for the age management, leading to innovative, feasible methods, guidelines and measures for maintaining and improving an active life of the ageing population, 
· e-technologies for prevention and care (tools for preventive care, sharing knowledge of specific multidisciplinary research etc.), 
· Public education in medical and safety at work, 
· Using knowledge and semantic to ensure interoperability and personalization of the technologies for health and safety at work domains, 
· Analysis of biomedical signals (EEG, EMG, and ECG).
Objective 3
Developing the research infrastructure at a high quality level supporting the top research activity
· Improvement of current solutions in providing virtualized computing and storage resources
· Supporting the e-services development for citizens, business and administration

· Supporting the green-computing orientation through implementation of advanced administration procedures to minimize the energy consumption.

· Monitoring and planning of infrastructure resources usage according to the priority and importance of research objectives.

· Consolidation the contribution to national e-Infrastructure development according to coordinating responsibilities of our institute in this domain.
3. The human resource strategy

· Improving the stability of personnel based on professional career concept and a consistent list of research projects.

· Diversifying and updating the research agenda by including the most recent research topics according to strategic documents (PNII 2011-2014, FP7, Horizon 2020)

· Investing in professional development through training, visiting researcher programs, master and Ph.D. studies in collaboration with universities (local or abroad).

· Create polls of excellence around senior researchers on topics in line with international trends.

· Attract the young peoples / students to elaborate diplomas at high level of competence (master, Ph.D.) based on the research projects developed in our institute.

· Encourage young researchers from our institute to attend master studies.

· Encourage young researchers from institute to attend doctorate studies.

· Developing mix teams institute - market players in order to elaborate studies including roll-out of outcomes of projects.

· Encourage young researchers to publish their results in national and international journals with high score of relative influence.

· Define special procedures (according to legal framework) in order to motivate financially young and senior researchers.

· Organizing internal seminars and debates on actual subjects in our field of activity.

· Consolidate the knowledge of staff through international certificate (such as: Cisco, ORACLE, MATLAB, COMSOL etc.) sustained totally or partially by institute budget.

· Consolidate the existing research teams by young graduated universities.

4. Mechanisms for stimulating the appearance of new research directions

· Encourage to attend international meetings in our field of activity.

· Define the special subjects in line with new trends which will promote free debates among the research teams.

· Create a senior researcher team on competitive basis which will establish new research directions.

· Develop of procedures which allow to involve high level specialists from Romania and abroad to present interesting subjects and to work during a determinate period of time (sabbatical year, short time stages etc.).

· Organize mix seminars academia - research teams - business in order to identify the most important market requirements.

5. Financial SWOT analysis

	4. Economic and financial aspects

	Evaluation Items
	Strengths
	Weaknesses
	Opportunities
	Threats

	4.1 

Economic output. Structure of
revenues.
	· Excellent economic results in recent years (4 years).
· Continuous growth of productivity.
	· Relatively limited revenues from direct or European contracts.
	· Possibility of drawing financial resources through partnerships.

· Growing demand for ITC products, technologies and services.
	· Diminished financing of R&D from public funds.

· Decreasing interest for native, inland ITC products, technologies and services.

	4.2 

Structure of
expenses
	· Over 50% are labour costs.

	· Expenses on depreciation of objectives that were transferred by various legal acts to other institutions.
	· Increasing expenses with wages by involving an increased number of persons in the execution of R&D contracts.
	· Impossibility of spending the funds allocated for labour costs due to legislative constrains on personnel salaries.

	4.3 

Structure of profits
	· Achieving profit from activities other than R&D.
	· Financing investments that don't create direct revenues dedicated to R&D (e.g., GRID).
	· Establishing clearly criteria for stimulating the staff.
	· Decrease of amounts related to research contracts (other than those budgeted by the State) that can generate revenues and profit


6. Infrastructure: investment plan and strategy

A) Developing an integrated e-service system for public and private organizations through:

· cloud computing;

· data centre;

· reinforce infrastructure for RO-TLD according to new trends in this field (oriented to support for Future Internet).
The system aims to supplement the budget and ensure continuity of R&D activities, including motivation of senior researchers and young researchers as well. 

B) Developing inside infrastructure for sustainable research activities
· Networked infrastructure with advanced facilities for collaborative working.

· Virtualized resources based on Cloud Computing.

· GRID services for scientific computation.

· Software platforms for applications design and development in different scientific and business areas.

· Digital libraries, advanced maps and images.

7. Technology transfer and the attraction of non-public funds

· Cooperation with large multinational companies from Europe and overseas in order to support their local action in Romania and abroad. Such direction is going to be discussed with companies from Germany and South Korea.
· Cooperation with large players from Romanian market and abroad in order to promote products and services developed by the institute and to implement our technologies in their projects.

· Reinforce the National Software Library in order to promote IT solutions in small- and medium-size enterprises and public administration.
· Improve the priority of innovation oriented projects in the research agenda of the institute as prerequisite for reinforcing the collaboration with the innovative companies interested in IT advanced technologies and solutions as well as in co-financing the technology transfer projects.

· Including in BNP of all finalized software products with relevant applicability potential.
· Promoting of all the ORDA certified software products in order to identify potential beneficiaries and initiating technology transfer activities in their behalf.

8. Strategic partnerships and visibility: events, communications, collaborations

Events:

· Continuing seminars for ICT sustainable development, inviting speakers from European Union dedicated to academic, business and public central and local administration.

· Developing a public-private partnership with academia, in order to setup long life learning for various categories of citizens: young people, civil servants, and age persons.
Communications:
· Developing an on-line library in ICT domain as branch of the National Library of Programs.
· Developing media on-line tools based on new technologies in domain for roll out the most important results and achievements. 
· Improving the relative score of influence of our journal “Studies in Informatics and Control”.

· Reinforce of journal “Studies in Information and Control” in order to get a high score influence factor.
Collaborations:

· Reinforce the agreements already done (University of Bucharest, University “Politechnica” Bucharest, University “Ovidius” of Constanţa, “Lucian Blaga” University of Sibiu, Technical University of Cluj-Napoca, University of Piteşti) in order to:
· setup the partnership on specific issues which are demanded on the market,

· identify new research directions according to international trends in ICT domain and inline with Digital Agenda 2020 for  Romania,
· participation at national and international competitions with common projects.
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