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Abstract 

In the time of pandemics, digital technology has shown a positive effect on most activities (work 

from home, e-shopping, e-learning), protecting people from infection due to physical contact. The 

customers of digital services demand frequent impulses and quick reaction. Also, industry 4.0 

demands interoperability and decentralizes decisions of products. Needs and wishes should be 

considered just in time-based on the constant exchange of information. The process of developing 

new technological solutions demands the cooperation of universities, governmental policies, and 

SMEs. Corporate social responsibility is another source that inspires employees for innovations 

and their market transfers. The success of this triple helix is sustainable (and robust against future 

crises), if it introduces strategies and management in these clusters. How can the fluidic demand 

of customers and technologies on one hand and strategic managerial approach on the other hand 

be balanced in this pandemic situation to insure that recent solutions will have a sustainable effect? 

Who is involved in the definition of indicators? 
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Trajnostne digitalne rešitve 

Povzetek 

V času pandemije je digitalna tehnologija pozitivno vplivala na mnoge dejavnosti (delo od doma, 

e-nakupovanje, e-učenje) zaradi zaščite pred okužbami zaradi fizičnega stika. Kupci digitalnih 

storitev zahtevajo pogoste impulze in hitro reakcijo. Tudi industrija 4.0 zahteva interoperabilnost 

in decentralizira odločitve izdelkov. Potrebe in želje je treba upoštevati pravočasno glede na stalno 

izmenjavo informacij. Proces razvoja novih tehnoloških rešitev zahteva sodelovanje univerz, 

vladnih politik in MSP. Družbena odgovornost v podjetju je en od virov, ki zaposlene navdušuje 

za inovacije in njihove prenose na tržne trge. Uspeh te trojne vijačnice je trajnosten (in odporen 

na prihodnje krize), če se v grozde uvaja strategije in upravljanje. Kako lahko v pandemični 

situaciji uravnotežimo dinamično povpraševanje strank in tehnologij na eni ter strateški 

upravljavski pristop na drugi strani, da zagotovimo, da bodo nedavne rešitve imele trajnosten 

učinek? Kdo je vključen v opredelitev kazalnikov?  

Ključne besede: kazalniki, kupci, inovacije, digitalna tehnologija, trajnost, trojna vijačnica  
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1 Introduction 

There are different transfers of knowledge, from university and other education institutions to 

enterprises. They are influenced by the government. In this article, we will examine how 

cooperation (triple helix) influences the presentation of indicators for enterprises and the role of 

digital solutions in the transfer of innovation and sustainability reporting. 

2 Sustainability and triple helix model in universities 

Three actors cooperate to build a knowledge-based society: enterprise, university and other 

educational institutions, and government. Their interaction is represented by the Triple helix 

model. 

Harmonic interaction between these three actors is crucial for a balanced dynamic of development. 

Each actor plays his role, but he or she acts as a hybrid when not playing his or her role. Basic 

expectations in this model are: 

• From government: to define a necessity with the interpretation of needs, which derive from 

the environment that provides resources used in every life process. 

• From university: to facilitate research and to establish an environment for the education of 

responsible persons, who will examine all possibilities about necessities. 

• From economy: to develop a feasible solution that can exist in the market, possibly with 

public support, that is in line with needs and possibilities, defined by government and 

university.  

It is clear that research plays a key role in establishing sustainable development, but only through 

shared and balanced views on necessities, possibilities and solutions (Scalia, 2018). 

There are different shapes of cooperation in the triple helix model.  

2.1 Forms of cooperation 

Few decades after WW II it was generally accepted that knowledge for technical development will 

spill over from governmental agencies and universities to enterprises with federal support. Today, 

they have many active mechanisms to enable or at least improve the possibility for transfer from 

public to private. From the eighties, the regulations enable universities and small enterprises to 

license innovations (Cooperative research and development agreements - CRADA). There are two 

types of cooperation:  

1) CRADA between laboratories and enterprises on basis of licensing. The problem of this 

cooperation is on a cultural level. Enterprises blame federal laboratories that are too slow 

in project realization, while laboratories see enterprises as too short-sighted and too 

concerned over intellectual property. Each laboratory in CRADA has its manual for 

avoiding cultural conflicts.  

2) Science parks, incubators, university research centers, proof of concept centers and 

innovations networks. They provide a challenge for the entrepreneurs to understand which 

type of bridging institution is important. 

Corporative R&D in university research centers embody incremental improvement of production 

processes in matured industries (for example car manufacturers), while on the other hand centers 

emphasize radical R&D for new industries. (Boardman, 2016). 

Proof of concept center (PCC) offers services, shaped for the commercialization of new 

technologies arriving from academic research. Its focus is on the moment when commercial 

concepts are made, target markets are identified and protection of the intellectual property is 
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possible. PCC shape commercialization regarding culture and social networks. Technology 

transfer office’s main goal is a license agreement. Science Park is a large physical space that 

attracts enterprise to set near the academy. Accelerator or incubator is a small physical space 

that offers many services for entrepreneurship promotion. Technology fund gives financial 

sources for commercialization.  

Technology transfer offices (TTO) use different mechanisms of transfers of technology, such as 

patents, licensing agreements, spin-out and spin-in enterprises. When TTO receives a 

disclosure of invention from scientists, it decides if the intellectual property or creative work 

should be protected and exploited. TTO enter into negotiations about a contract. Research showed 

that technology enterprises build intellectual capital through the development of networks and 

contracts. The scientist is the principal investigator (PI) on a project and sees that as career 

promotion. PI is the axe of transformation that shapes the flow of research, PI is an agent for the 

transfer of knowledge and technology and balances the research conclusions against the 

expectations of the financing agency. PI manages competing interests of industry partners and 

financiers. (Cuningham, 2016). 

Forms of financing university activities for exploiting of knowledge are also diverse. There are 

different University venture funds (UVF). Funds that make direct investments could be organized 

as profit-based funds. There cooperate general partners (university board, studens) and limited 

partners (alumni, investors). Many UVF are legaly separated from university. Some UVF include 

students who decide on investments and are responsible for the result. In other UVF students 

participate in search for financial sources and production of business analyses. Some are governed 

by university and managed by TTO, and supervised by president of university. In some the 

investment decisions are made by professionals. (Phan, 2016) 

The motivation for scientists to disclose their inventions to TTO is an award. Legal title for use of 

the invention is an award, but if rights from the invention are given to the federal agency, it can 

allow that invention to enter in public use, or the legal title goes to an investor, or federal agency 

protects it with patent. If the university keeps rights on invention, it has also many options. Without 

the cooperation of TTO, the process of transfer of technology is informal; it includes consulting, 

joint publishing, presentations, and conferences.  

One model for cooperation between university and enterprises is the internet of things. Internet-

based organization is an alternative to traditional models of technology transfer. This on-line 

collective organization facilitates a connection between university and industry collecting data 

from partner organizations, and editing data collected into a database. For example, this database 

contains intellectual property that is owned by institutions, tactic knowledge, that is available to 

members of universities and industries. This model can be designed globally. (Bradley, 2016) 

Research shows that only 6 % of university research is financed by industries. But the cooperation 

between these two is also a goal of nonindustrial financers. The motivation for cooperation for the 

academy is to continue the research. It is proven that cooperation with industry positively affect 

the productivity of research and allows focus on basic science activities. (Kenney, 2016) 

Research shows that faculties connected with industries through consulting, the sponsorship of 

research and joint research projects have a higher tendency for intellectual property protection and 

establishment of an enterprise. Network connections of science in nonacademic surrounding 

communities are critical sources of advice, technological assistance and finance. There is a positive 

and statistically significant connection between the rise of spinoffs and the establishment of PCC. 

(Hayter, 2016) 
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2.2 Boundaries of cooperation 

There is a boundary for the university commercialization of inventions. Historical alliance of 

academy and publics through research and technology transfer by publishing results and academic 

freedom goes against sophisticated legal protection of intellectual property that large enterprises 

exploit (Rooksby, 2016). 

This boundary protects its function in a cluster of enterprises. University and other research 

institutes are key parts of the development of the cluster. The university evolves towards a member 

of the knowledge-based economy and an agent of regional and national economic development. 

Research shows that this role of the university gives better results as does the creation of 

knowledge designed for commercialization. The main gear of university to transfer knowledge is 

the creation and employing of talents to the local economy and cooperation with local enterprises 

by enabling technical support to the development of clusters. (Geoghagen, 2016). 

This academic identity can be shaped with the same force that bridges the gap between science 

and enterprises. TTO facilitate communication and dialogue with academics without threats and 

technological conditions. But switching between academic and entrepreneurial identity is not 

enough. TTO must have an identity that is separate from the other ones. This is not without 

criticisms from the other two organizations. (O Kane, 2016) 

3 Innovation and digital technology in enterprises 

Technology facilitates the management of risks by eliminating uncertainty in an iterant situation, 

but business judgment facilitates entrepreneurial decision in unique circumstances. Management 

does not include entrepreneurship, as it does not include the obligation to make mistake. With 

iteration the entrepreneurship can change to management, but with a change of circumstances or 

creative destruction the management exercises judgments involving unquantifiable uncertainty. 

Entrepreneurial behavior demands a social network. (Lepen, 2016) 

To develop new technology there is a need to look outside the existing market. That requires an 

entrepreneurial approach and behavior. Disruptive technologies make new markets with low value 

and introduce their development by changing the expected value to main market customers 

(Cantner, 2016). 

This entrepreneurial activity cannot be defined by one indicator: the establishment of enterprise 

and its activity. When detecting entrepreneurial activity there are differences in speed of 

development and motives behind the establishment of enterprises. It is important to detect business 

plans writing, prototypes manufacturing and web page designing (Davidsson, 2016). 

There is a relation between newly established or smaller enterprises and large multinationals to 

transfer innovation, but with geographical limits. Non-ownership purchasing of licenses is an 

approach for multinational enterprises, especially in the pharmaceutical industry, to gain know-

how. Intellectual property is a key asset for this industry; a patent is the most common protection, 

with limited time of use. This demands exploitation of innovations by finding its new uses and by 

innovating e.g. new drugs. As these first chains of value attach assets and exposition to risk, the 

pharmacy industry uses license agreement. From 1992 to 2008, the biggest 10 of these enterprises 

increase their share of in-licensed patents from 7% to 62%. But most of these licenses are in 

developed pharmacy markets of the USA, GB, Swiss, Japan and Germany. In BRIC the licenses 

are agreements on local marketing and distribution of drugs and have a small effect on the 

innovation of local enterprises innovation. (Dunlap, 2016) 
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3.1 Customers and concurrent in open innovations 

Open innovation is an approach to the market that substitutes or compensates managerial protocols 

in one or more phases of commercialization. The tools for open innovation are inbound 

(outsourcing of innovation, crowdsourcing, open-source software) and outbound (outsourcing of 

commercialization, for example, biotech enterprises deriving from academic institutions and using 

large enterprises for distribution) knowledge flows. Without the cooperation of external partners, 

as a community or ecosystems, there is no open innovation. Most SME in South Korea cooperate 

with customers and concurrent. (West, 2016) 

3.2 Levels of technology flows 

Other different levels and directions of technology flows are R & D joint ventures, where two or 

more organizations established new legal entity to do R & D activities; joint R & D agreements, 

where organizations share their sources to start joint projects; licensing and cross-licensing 

agreements; research contracts, when one partner does the research for other organizations. 

Motivations for these flows are mostly financial (financial sources, lower costs, better ROI) and 

commercial (growth of market share). (Liu, 2016) 

Technology transfer (TT) is the transfer of new knowledge, products, or processes between 

enterprises for business development. Cluster is made by strongly connected enterprises. Cluster 

developed productivity, innovative and entrepreneurial activity. Cluster facilitates structural 

changes in supply and demand and results in institutional and organizational changes. The crucial 

role belongs to the university. (Geoghagen, 2016) 

For only 20% of enterprises in GB, the universities are the major source of innovations. (Kenney, 

2016)  

4 Standard-setting for EU non-financial reporting and new indicators 

The triple helix model can be integrated in triple bottom line reporting. This integration allows the 

application of the triple helix model to govern sustainable development in Anthropocene. That can 

explain, how sustainability is achieved when all actors of the Tripe helix spiral affect each other 

with the capability for changing balance between three sustainability dimensions: economic, social 

and environmental. (Scalia, 2018) 

4.1 What is the future role of enterprises in the triple helix model presented in annual reports 

for the year 2023 and beyond?  

Proposal for a Relevant and Dynamic EU Sustainability Reporting Standard-setting, published in 

February 2021 by European Financial Reporting Advisory Group (EFRAG), presents a consensual 

view of the Project Task Force (PTF) of European Reporting Lab, about plan of environmental, 

social and governance reporting at managerial and informational levels. 

EU Policies of Green Deal and Sustainable Finance will connect the Non-financial Reporting 

Directive (NFRD) to new SR standards prepared by EU Commission Standard-setter (ESS), 

noticing EU laws and international standards. Reporting entities (RE) will publicize for the year 

2023 policies impacts, risks and opportunities, later scaled on sector layer. 

4.1.1 Connectivity with financial reporting  

Sustainability report (SR) will include quality information (by criteria of financial reporting (FR)). 

Based on enterprise strategy the target will be linked to outcomes and presented with scientifically 

and implicatively tested KPI.  
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The recognition of the effect on RE value goes beyond FR, relying on non-monetary quantitative, 

monetary-quantitative or qualitative data. Attempt to place SR and FR on an equal footing under 

identical timing requests SR and FR standards connectivity, inviting IASB to cooperate, preserving 

IAS 2002 principle. 

SR can be directly connected with FR items, or indirectly connected when putting hand in hand 

disclosure of SR (for example green investment) with information of FR (for example NPV of 

investment) that is not included in the financial statement or in the general ledger.  

4.1.2 Society and environment first 

ESS search for a reasonable set of monetized indicators to measure sustainability, based on 

existing climate instruments. RE as the third category of SR, discloses intangibles (employees, 

processes, brand of RE) to improve management of ecosystems through its social cohesion and 

scarceness of raw materials. 

We need clear (and reviewed) political and social consensus about sustainability. On the other 

hand, generalization of SR should be avoided when impact occurs at a specific level such as one 

or more subsidiaries, business areas, sites, suppliers or specific assets. Independent verification of 

SR is needed. 

4.1.3 Needs of stakeholders 

Reporting on the value chain aims to ensure that outsourcing of production does not imply the 

outsourcing of responsibility, bringing limited SR to SMEs. Multinational enterprises demand the 

co-constructions and convergence of standards. Financial institutions need information at the 

sector level due to systemic risks. 

Digitized and easily accessible information, without paper documents, html reports and pdf files 

is crucial. Extensible business reporting language (XBRL) will be accepted by ESS. The EU single 

access point will make SR and FR directly available. Digital taxonomy allows agile access and 

analysis. (Proposal, 2021) 

5 The findings and conclusions of the paper with thoughts and suggestions for further 

research 

We find that without cooperation between enterprise, university and government there is no 

sustainable innovation. The framework to report about the role of enterprise is being developed 

with EU Sustainability Reporting Standards. As the invention is beyond enterprise and spills from 

and in its environment, the question is how to have a standard report on this matter? Digitalization 

may help. 
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