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Summary: Renewable energy ecosystems are a recent topic for scholarly research, a major direction in 

European Union funding, object of enhanced investment on global basis and emerging empirical practices. 

Ecosystem strategies may mean ecosystems of start-ups that practice open innovation or other types of open 

collaboration strategies. Knowledge management happens in networks. Of them, spin-offs enhance the value 

created within the parent company and find a better owner on stand-alone basis or in other business 

combination. Spin-offs become participants to ecosystem based knowledge management and may buy or sell 

knowledge and innovation. Green innovation ecosystems are an emerging topic in literature review and 

European Union practices researched here in the detail of a spin-off that participates to renewable energy cluster 

now in construction.  

Key words: Knowledge Management, Closed Business Models, Open Business Models, Open Innovation, 

Network Business Models, Ecosystem Participation, Renewable Energy 

1. INTRODUCTION 

The Knowledge Economy shows knowledge is created in networks, especially in open networks. 

Platform business models have significant advantage over pipeline business models. The goal of this 

article is to describe and analyze knowledge management activities in the innovation and technology 

transfer cluster focused on renewable energy sources. The methodology is a descriptive case study. 

The case object is a renewbale energy cluster in Timisoara, Romania. The activities therein are 

described in the empirical data analysis section and assessed from a knowledge management 

perspective in the conclusions section. Findings show knowledge management dedicated activities 

that involve the creation of network to both create and use knowledge. These activities are intended to 

be staple in knowledge management. The practical implications of these activities are high, as they 

apply for all European Union project calls for innovation management entities; their nature and the 

strategy to generate knowledge therein are of practical importance to all funding applicants.  

2. LITERATURE REVIEW 

The transition from the Industrial Economy to the Knowledge Economy has shifted value 

creation from the exploitation of tangible assets to the exploitation of intangible assets [1]. These are a 

new type of resource, which complement tangible resources [1, 2, 3, 4, 5, 6]. In the Industrial 

Economy, value is created in pipe business models based on tangible assets. Since the New Economy, 

value is created via intangible assets [1, 2, 3, 4, 5, 6, 7, 8]. The shift in value creation from tangible 

assets to intangible assets takes place in 2000 [1, 2, 3, 4, 5, 6, 7, 8]. Strategy maps [9] conceive value 

creation in a company as grounded on intangible assets. Intangible assets may explain companies’ 

value on capital markets measured by market value added [7, 8]. 

Intangible assets are defined and classified in a variety of ways. In financial accounting, IAS 38, 

intangible assets may be classified as customer lists, customer relations, supplier relations, marketing 

rights, research, development, patents, computer software, databases and trade secrets, trademarks, 

trade dress, newspaper mastheads, internet domains, video and audiovisual material, mortgage 

servicing rights, licensing, royalty and standstill agreements, import quotas, franchise agreements. In 

financial accounting, intangible assets need to be controlled by the entity, whereas in management a 

broader definition is accepted. Intangible assets may be understood as capitals: intellectual capital [3, 

4, 5, 6], which comprises the intangible value of a business, covering its people (human capital), the 

value relating to its relationships (relational capital), and everything that is left when the employees 
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go home (structural capital), of which intellectual property is but one component. Intangible assets of 

an enterprise [10] that are required to achieve business goals, including employee’s knowledge; data 

and information about processes, products, customers and competitors; and intellectual property such 

as patents or regulatory licenses. The OECD [11] report about value creation and intangible assets 

shows a variety of classifications of intellectual assets. One common approach is to classify the 

components in three broad categories: human capital, relational capital and structural capital. Human 

capital relates to the knowledge, skills and know-how that employees “take with them when they 

leave at night. Examples are, innovation capacity, creativity, know-how, previous experience, 

teamwork capacity, employee flexibility, tolerance for ambiguity, motivation, satisfaction, learning 

capacity, loyalty, formal training, and education. Relational capital concerns the resources arising 

from the external relationships of the firm with customers, suppliers and research and development 

partners. It comprises that part of human capital and structural capital involved with the company’s 

relations with such stakeholders. Examples are image, customer loyalty, customer satisfaction, links 

with suppliers, commercial power and negotiating capacity with financial entities. Structural capital 

refers to the knowledge that stays with the firm “after the staff leaves at night. It comprises 

organisational routines, procedures, systems, cultures and databases. Examples are organisational 

flexibility, a documentation service, the existence of a knowledge centre, the general use of 

information technologies and organisational learning capacities.  

A new management tools, business models, emerges and is used to represent the value creation, 

capture and delivery logic of intangible assets [12, 13, 14]. The new management tool or instrument is 

most frequently represented by the business model canvas [12, 13, 14]. Its elements are: customer 

segments, customer relationships and customer channels and external resources such as partners. In a 

different conceptualization, Kaplan and Norton strategy map [9], value drivers are the hypotheses that 

shape strategy. Strategy maps comprise customer value proposition, internal activities, capital 

resources are non-financial value drivers, while revenue, cost and assets financial value drivers [9]. 

Strategy maps comprise customer value proposition, internal activities, capital resources are non-

financial value drivers, while revenue, cost and assets financial value drivers [9]. Unlike tangible 

assets, intangible assets are created in networks [15, 16] or eco-systems [17].  

Intangible assets: customer relationships, knowledge, innovation, human capital [1, 2, 3, 4, 5, 6] 

now underpin value creation [12, 13, 14] and valuation methodology [7, 8]. Major issues arise 

because accounting fails to encompass intangible assets, which are reported as expenditure rather than 

assets. The capitalization of intangible assets and the hurdles in this respect is proven mathematically 

in a study spanning decades, which evidences the net present value of discounted cash flow is the best 

measurement of value and in the New economy stems from intangible assets which are not capitalized 

by financial accounting [18]. Current valuators measure the net discounted value of cash flow, 

compare this value to book capital and attribute the excess returns to intangible assets [8, 9]. 

Proeminent valuation expert Damodaran [19, 20, 21, 22, 23, 24, 25, 26, 27] proves mathematically 

that the net present value of discounted cash flow is mathematically equivalent to book value of 

capital plus economic value added summed for each year for the forecast period. The sum of 

economic value added gives market value added. When this value is positive, an entity creates value. 

Otherwise, it is value neutral or destroys value. Capital is allocated based on such appraisement 

methods when these indicators are positive. The book to value or Tobin Q ration measures the market 

value of a company in relation to the book value of capital. When this is over 1, value is created on 

the long run. Studies attribute good results to intangible assets without defined criteria to be measured. 

Therefore, in New Economy companies, market value added tends to stem from intangible assets and 

their creation via networks. 

A similar article tackles Siemens, valued on capital markets via the net present value of 

discounted cash flow. This success is attributed to intangible assets which financial accounting does 

not recognize as such. The article argues market value added tends to be attributed to intangible 

assets, but indicators to measure intangible assets exist in management accounting alone and are 

controversial. This and similar research call the creation of market value added via intangible assets 

which financial accounting does not recognize in IFRS standards as “the paradox of investment” or 

“investment paradox”.  
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3. EMPIRICAL DATA ANALYSIS 

3.1.  Methodology 

A descriptive, analytical and instrumental case study is deployed on European project 

Performance and excellence in the field of environment and renewable energy through modern cluster 

entities, SMIS number 138692 [29], funded by the Romanian Ministry of Research, Innovation and 

Digitisation through the Operational Competitiveness Program (POC). The empirical data in the case 

study comes from this project. The case describes and analyzes the activities pertinent to innovation 

ecosystems of start-ups, the key performance indicators to be generated by each activity, and the cash 

flow streams generated by these activities. These independent variables are intended to show evidence 

of intangible asset management. The activities have been provisioned by the European Union and are 

subject to the funding request. The focus of the case study are European project funding requirements, 

meaning the documents required by the European funding agency to approve the project. The 

instrumental nature of the case study comes from its utility to other European project calls.   

3.2. Types of Entities Devised by the European Union to Manage Innovation and 

Technological Transfer 

The European Union has organized several types of entities that manage innovation and 

technological transfer. The European Union funds several types of innovation entities:  

 “technological transfer centers” – “CTT” 

 “technological and business incubators”- “ITA” 

 “technological information centers” – “CIT” 

 “liaison offices with industry”- “OLI”  

These types of innovation entities are prescribed via European Union law, in order to facilitate 

European Union funding. These entities are defined by European funds as follows: 

 “CTT” is “an infrastructure entity whose activity consists in stimulating innovation and 

technological transfer in order to introduce research results into the economic circuit, 

transformed into new or improved products, processes and services.” The present case study 

is such a center. 

 “ITA” represents “an infrastructure entity whose activity is mainly oriented towards 

facilitating the initiation and development of new innovative enterprises based on advanced 

technology” 

 “CIT” represents “an infrastructure entity that carries out information dissemination activities 

related to research and innovation results, technological documentation and training of 

economic agents, in order to stimulate the valorization of the results, the creation and 

development of innovative behavior of the socioeconomic environment.” 

 “OLI”, assimilated as “competence centers, including hubs and regional centers”, is an 

infrastructure entity whose object of activity consists in establishing, maintaining and 

expanding the links between the providers of CI results and the socio-economic 

environment/economic agencies, in order to facilitating technological transfer. OLI is 

intended to support internationalization measures (e.g. adaptation to new business models, 

adaptation of technological production processes to certification and standardization systems 

specific to export markets, etc.) for small and medium enterprises operating in the fields of 

smart specialization, with application in competitive fields. 

The present case study is a technological transfer center, whose activities aim at stimulating 

innovation and technological transfer.  
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1.1.  The Example of a Technological Transfer and Innovation Center: Activities, Key 

Performance Indicators, Gantt Chart, Budget, Net Present Value of Discounted Cash Flow 

The first activity A2 is called “the activity for achieving building work” and comprises 

subactivities: ensuring access to utilities; research, development and technical assistance; building and 

plumbing – achieving the building per se; purchasing equipment – achieving the building per se; 

activity to acquire information technology equipment and communications equipment. The results 

from these activities are the goods received note, invoice.  

The next activity, A3 is “the activity for physical fixed acquisitions” - expenditure activity for the 

acquisition of fixed tangible assets research and development involves subactivities: purchasing sub-

activity information technology and communication equipment and subactivity for installations, 

independent equipment and tools for research and development. 

Activity A.4 is “the acquisition activity of fixed intangible assets, meaning the activity of 

incurring expenses for the purchase of intangible fixed assets for research and development”. This 

involves the purchasing sub-activity A 4.1. A site platform and database – subactivity of acquisition 

of IT applications, which results in goods received notes and invoices. Another subactivity is for 

purchasing specialized software, A 4.2. resulting in goods received note and invoices.  

Activity B.3. means “consulting activities in the field of innovation are activities for making 

expenses for the purchase of consulting services in the field of innovation”. It is supported by several 

comprising activities described as follows. The subactivity B.3.1. the sub-activity of purchases of 

general consulting services in the field of innovation - the sub-activity of making the purchase of 

consulting services in the field of innovation - renewable energies. The document that proves the 

receipt is the consulting contact. The subactivity B.3.2. the service procurement sub-activity of 

consulting in the field of innovation in what regarding the acquisition of intangible assets – the 

subactivity of acquisition of consulting services in the field of innovation regarding the acquisition of 

intangible assets for the cluster and the capitalization of the intangible assets of cluster. The document 

that proves the receipt is the consulting contact. The subactivity B.3.3. is the sub-activity of 

acquisition of consulting services regarding the use of standards and regulations that contain them. 

The document that proves the receipt is the consulting contact. The subactivity B.3.4. is the sub-

activity of acquisition of consulting services in the field of innovations, assistance and professional 

training regarding knowledge transfer. The document that proves the receipt is the consulting contact. 

Activity B.4. is “the innovation support activity, the activity of making expenses for support 

services”, and at its turn comprises several supporting activities described as follows. The subactivity 

achieves the result contact or contracts. The subactivity B.4.4 innovation services through more 

effective processes and services – testing costs and quality certification for development purposes of 

more products, processes or services effective. The document proving the receipt is the 

contact/contracts. 

Subactivity Ca “animating the cluster to facilitate collaboration, information exchange and 

provision or direction of services specialized and personalized support for enterprises” - expenditures 

for exploitation activities. The documents by which the proof of obtaining is made are through 

employment contracts, 2 scientific events and by database. Subactivity Cb promoting the cluster to 

increase the participation of new enterprises or organizations and to benefit from a high visibility. The 

documents proving the receipt are leaflets, pictures, employment contracts, website and database. 

Subactivity Cc is the management of cluster installations meaning management of installations 

belonging to the innovation cluster. Results achieved through the following activity are the 

employment contracts, the validation performance from the job description. Activity CD is 

organizing/participating in training programs, workshops and conferences to support the exchange of 

knowledge and establishing contacts, as well as transnational cooperation. The results achieved are: 

employment contracts, photos, list of presence, Powerpoint presentation. 

Activity D means “project management activities”. Activity D1. subactivity for project 

management entails carrying out project management, namely: four meetings for analysis, creation of 

a project development strategy and its analysis; completion of the financing application submitted 
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together with the related annexes; realization of the execution project (with building authorization 

included); carrying out the analysis of the needs of the target group; making the detailed plan for the 

implementation and development of the project; realization of the operational plan for the 

implementation of the project and the organizational chart of the project; making the public 

procurement plan for works, goods and services; making progress reports, reimbursement requests, 

audit reports on everything duration of project implementation. The documents proving the 

acquisition are minutes, documents, acquisition files public works. 

Activity E means activities for “information and publicity regarding the project”. Subactivity E1 

is the subactivity for panels and information banners and involves achieving results through the 

following activity are:  newspapers, billboards, leaflets and roll-ups. Subactivity E2. the subactivity 

for advertising and information on the project entails as result the creation of two press releases, a 

temporary panel, a permanent plaque, fixed means stickers, plus the realization of three media 

dissemination of the results obtained within the cluster. The documents proving the receipt are 

newspapers, billboards, leaflets and roll-ups 

Activity for “the final audit of the project” involves F. The document that proves the achievement 

is the audit report. 

3.3. The Net Present Value of Discounted Cash Flow 

The net present value of discounted cash flow is computed based on cash inflows and cash 

outflows derived via these operating activities. Cash inflows are:  

 income from royalty payments which result from technological transfer;  

 income from consulting and technical assistance; 

 income from rent;  

 income from lending equipment in the case of technological and business incubators;  

 income from transmitting intellectual property rights and their exploitation;  

 income from following the way to respect intellectual property 

The types of income have been derived from the types of operating activities which the 

innovation and technological transfer center conduct. These are the activities provisioned by the 

European Union for all innovation and technological transfer centers. The cash inflows are all income 

from operating activities. They are matched with cash outflows which match to operating expenses to 

support the operating activities of the innovation and technological transfer center. Together these 

cash inflows and outflows make up the net value of operating cash flow.  

The types of investment activities proceed operating activities. Investment activities are: the 

acquisition of tangible assets; the acquisition of intangible assets; the enhancement of investment in 

construction; the acquisition of services; the acquisition of services for innovation and technological 

transfer; income for own or hired experts. These investment activities are scheduled three years ahead 

of operations. They are complemented by financing activities, financing with equity, which also 

match the three years when the future innovation and technological transfer unit is under construction.  

In order to plan cash inflows or outflows, the national accounts to set up the types of income that 

constitute cash inflows, mainly operating cash inflows; the types of expenses that represent cash 

outflows, mainly operating cash outflows; the types of capital expenditure and changes in current 

assets or current liabilities that constitute investment activities and adjacent cash flow; the 

contributions to equity that make up financing cash flow. The matching of the income and expense 

types is in accordance with accounting standard IAS 7 Statement of Cash Flows.  
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3.4.  Project Planning and Budget 

Project planning refers to the activities that shape financing, investment and operating cash 

flows. The activities that shape future operating cash inflows and outflows are the activities 

provisioned by European Union regulations. To support these activities, investment and financing 

activities proceed operating activities and give the resources: building, equipment and intangible 

assets that are needed to assure and enable operating activities. The activities and the associated cash 

inflows (income) or outflows (expenses) are included in the Gantt chart that shapes the project 

activities, work package, milestones and general scheduling. 

European projects have demanded a budget be set up based on the operating activities and 

associated expenditure that is allowed for each activity. The financing request document has been set 

up to include the activities and a budget allowed to finance each operating activity. Therefore, the 

primary criterium for the budget is setting maximum amounts to finance the activities provisioned for 

the innovation and technological transfer center. The activities will be budgeted with the goal to make 

their success specific, measurable, attainable, realistic and timelined. The expenses associated with the 

attainment of each activity are therefore variable and correspond to the expenses that make up cash 

outflows. The budget should sum up to the cash outflows and capital or operating expenditure 

necessary to assure ach activity is successfully accomplished.  

4. CONCLUSIONS 

The energy management cluster is organized around activities that are intended to generate cash 

flow. The cash outflow comes mainly from investment activities and financing and is intended to 

contruct and operate the facility. Revenue generation will come from the attractiveness of the 

innovation cluster to many start-ups, as the higher the number of start-ups the higher the revenue 

generation. The success of the innovation cluster depends on the success of innovation activities and 

they at their own turn depend on knowledge management and innovation management. The net 

discounted value of cash  flow shows operating activities secure enough cash inflow to cover cash 

outflows, of which some expenses are fixed and other variable. Fixed expenses give a risk of 

bakruptcy when not covered, regardless of the volume of activity. Income will increase when the 

number of participants to the knowledge intensive activities increases, and theory poses knowledge 

and knoweldge clusters or ecosystems are best managed by network or platform strategies. This 

makes the cluster well complemented by the university and biomass factory adjacent to this project. 

The activities in the cluster are innovation management activities, intended to generate knowledge at 

the cluster and its start-up customers. The activities will have a budget to assure their success and 

involve significant networking to acquire and distribute knowledge.  
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