
1 

Introduction to the Systemic 

Approach of Promoting Innovative 

Green Technologies 

Presentation by Rumen Dobrinsky 

European Alliance for Innovation 

Former Director, Economic Cooperation and Integration Division,  

UN Economic Commission for Europe 

 

Joint National Seminar and Stakeholder Meeting on Promotion 

and Financing of Innovative Green Technologies 

 Ways to Greening the Industry 

(Astana, Kazakhstan, 23-25 October 2013) 

 



2 

Structure of the presentation 

1. Knowledge, Innovation, National 
Innovation Systems 
 

2. Systemic policy options to foster 
innovative green technologies 

 



3 

Structure of the presentation 

Knowledge,  
Innovation,  

National Innovation 
Systems 



4 

Knowledge-based Development  and Policies 
for Promoting Innovation 

 What is knowledge-based economic 
development? 
 The production, distribution, and use of knowledge are the main drivers 

of growth, wealth creation and employment 

 Development strategies in the modern world risk being non-sustainable 
unless they are oriented towards developing and promoting knowledge-
based economic activities 

 Knowledge-oriented policies 
 Public policy needs to take into account the specificities of the 

knowledge-based economy 

 This is a new brand of public policies targeting structural change 
through knowledge-based mechanisms and driving forces 
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Innovation in the modern economy: from 
ideas to innovation 

 Innovation 

 Commercial exploitation of new ideas which are successfully 
brought to market by offering more effective alternatives to 
existing arrangements 

 

 Invention and innovation 

 Innovation always target the market: “invention” alone is not 
“innovation” 

 Innovation = theoretical idea + technical invention + 
commercial exploitation  
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Knowledge and Innovation (continued) 

 Innovation requires a combination of different types of 
knowledge: pre-existing in companies; resulting from 
new R&D; generated through networking; supplied by 
markets or users; borrowed from competitors 

 Involves the interactions of many “actors” 
(stakeholders): academic and R&D institutions, firms, 
public bodies, financiers, users, etc. 

 Innovation is a process with highly uncertain outcomes: 
therefore there is a need to commit resources to reduce 
uncertainty 
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Typology of innovation 

 Product innovation (new product or service) 

 Process innovation (new production method) 

 Organizational innovation (new organizational 
method) 

 Management innovation (new management method) 

 Production innovation (new production systems e.g. 
“just in time”) 

 Commercial/marketing innovation (new methods of 
marketing or product promotion) 

By the degree of novelty: 

 Frontier innovation 

 Products new to the local market 



8 

The innovation process (traditional view) 
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The traditional “linear” innovation model 
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The interactive/network innovation model 
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The National Innovation System (NIS) 

 NIS: the network of institutions in the public and private 
sectors whose activities and interactions initiate and 
diffuse new technologies and products 

 NIS agents: knowledge institutions (universities, 
research institutes, technology-providing firms), firms 
and government bodies 

 The interactions and linkages between the elements 
of the NIS are also part of the system 

 The flows of ideas and knowledge, as well as the 
ability to learn are also part of the NIS 
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NIS structure 
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Interactions in the NIS 

 Provision of knowledge (R&D, consultancy services) 

 Competence building (raising capabilities/capacity) 

 Formation of new  product markets, development of 
existing ones  

 Creating and changing organizations and institutions 

 Networking (improving connectivity; building relations) 

 Incubation activities (breeding new innovative startups) 

 Financing innovation activities 

 Collaboration/cooperation among innovation 
stakeholders 

 Intermediation between innovation stakeholders 
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The national innovation capacity (NIC) 

 The capacity of the economy to generate and diffuse 
innovations -> the national innovation capacity (NIC) 

 Depends not only on the supply of R&D but also on the 
capability to absorb and diffuse technology and on the 
demand for its generation and utilization 

 Four dimensions of the national innovation capacity: 

 absorptive capacity -> ability to absorb new knowledge and adapt 
imported technologies 

 ability to generate new knowledge 

 diffusion of innovation -> ability to disseminate innovations 

 demand for innovation 

 The four dimensions of the national innovation capacity 
interact among themselves through the national innovation 
system 
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NIS and  
national innovation capacity 
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The rationale for policy intervention  

• Market failures -  the situation when the allocation of goods and 
services by a free market is not efficient; in this case, the failure of 
market forces alone to bring an innovative idea to the market 

• Systemic failures (failures in the NIS):  

Failures in social institutions (such as universities and research institutes, 
public regulatory and policy implementation offices, etc.) 

Network failures, related to problems in interactions among different 
agents/stakeholders (e.g. due to poor interlinkages, low degree of trust, 
high perceived transaction costs, unsupportive market structure, etc.) 

Capability failures in firms and other stakeholders, which prevent them 
from acting in their own best interests (e.g. due to poor managerial or 
technological skills deficits or inability to absorb externally generated 
technologies) 

Framework failures, related to difficulties in the broad framework 
conditions (such as unsupportive regulations, dysfunctional regulatory 
bodies, poor business environment, etc.) 
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Traditional vs. contemporary/systemic 
innovation policy  
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Why should governments support start-up 
innovative firms?  

• Commercializing an innovation can be extremely difficult and 
cumbersome for start-up innovating entrepreneurs 

• Funding is an important, but not the only barrier in 
commercializing a technology 

• Start-up entrepreneurs often need to overcome additional 
barriers (compared to established firms) in the spheres of 
technology, management, regulatory and administrative 
environment, etc. 

• Innovating entrepreneurs are weak and often find it difficult to 
reap the benefit of their innovation due to poor protection of 
their intellectual property rights 

• The main role of public policy in this regard is to establish a 
conducive environment that supports innovating entrepreneurs 
in bringing their innovation to the market 

• This includes both direct support through various public 
agencies and also public support for the establishment of 
private innovation support institutions 
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Good practices in public funding of R&D and 
innovation 

• Most of the financing is project-, not institution-based and 
project financing is allocated on a competitive principle  

• Project financing is often contingent on systemic 
networking among the participants 
 requires that specific linkages be established for the 

project to start (e.g. between R&D institutions and 
industry) 

 the project outcome is the result of interactions and 
cooperation among these partners/stakeholders 

 these requirements are embodied in the policy 
instruments 

• Apart from project financing, specific instruments 
involving a financing component have been developed 
exclusively to promote and support networking, linkages, 
partnerships, cooperation and connectivity among 
stakeholders;  
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Policy instruments supporting high-risk 
innovative projects 

• Most such instruments support start-up firms, not established 
and running businesses  

• Public grant financing is especially instrumental in the pre-
investment phase when the uncertainties are the highest 

• The provision of funding is organized on a competitive principle 

• Financial support is of one-off nature (to avoid a lock-in into 
unviable ventures)  

• Most financing instruments contain market elements and 
incentive structure (to prepare the grantee for self-sustained 
entry to the market) 

• Usually they also support connectivity with other stakeholders 

• Instruments where the state acts as a coordinator, helping in 
bringing together private stakeholders and in pooling financial 
resources for projects of joint interest (joint fundraising) 
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Cooperation with the private sector 

 Help in overcoming knowledge/information asymmetries and 
sharing risk among potential stakeholders -> help in 
engineering new projects that would not have been in place 
in the absence of such cooperation 

 Need to distinguish between public-private partnerships 
(PPPs) and other forms of cooperation between the public 
and the private sector 

 PPP is a long-term contractual arrangement between a public 
body and a private business targeting the design, 
construction, financing, running and servicing of public 
infrastructure units 

 Apart from PPPs, there are numerous forms of public-private 
cooperation in running joint projects between the 
government and the private sector (industry-university 
cooperation; running business incubators and S&T parks; 
research consortia, etc.) 



22 

Systemic policy 
options to foster 
innovative green 

technologies 
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• UNEP: Green economy is “… one that results in 

improved human well-being and social equity, while 

significantly reducing environmental risks and 

ecological scarcities, … one which is low carbon, 

resource efficient and socially inclusive.” 

• Green/Eco-innovation: 

 contributing to sustainable development, through reducing impacts 

on environment or a more efficient/ responsible use of resources;  

 new products and processes which decrease environmental 

impacts;  

 novel goods and processes with a minimal use of natural resources 

per unit output, and a minimal release of toxic substances 

 new products and processes which result in a reduction of 

environmental risk, pollution and other negative impacts of 

resources use.  

GREEN ECONOMY AND GREEN INNOVATION 
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• Market failures - the inability of market prices to reflect 

the full social and environmental costs of using 

conventional technologies 

The basic incentive for the promotion of innovative 

clean technologies is the elimination of price distortions 

that provide an advantage to existing, more polluting 

technologies 

• The systemic nature of innovation, which is even more 

pronounced in eco-innovation: need of a systemic 

policy approach 

• Even higher incidence and acuteness of systemic 

failures (network, framework, social institutions, etc) 

 

POLICY RATIONALE OF SUPPORTING ECO-
INNOVATION 
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• Governments can play multiple roles in promoting eco-

innovation.  

 These roles include not only direct support to R&D and facilitating 

the exchange of knowledge but also increasing the demand for 

eco-innovative solutions, raising market acceptance among 

consumers and providing a source of demand for new technologies 

through public procurement. 

• The promotion of eco-innovation requires a balanced 

strategy that combines different policy tools 

• The systemic approach requires identifying and 

addressing a multitude of innovation stakeholders and 

their iteractions 

THE ROLE OF PUBLIC POLICY 
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• Green public procurement, in particular in sectors where 

the public sector has a large presence, can promote eco-

innovative solutions to reach commercial size. 

• Removing barriers to trade is an important determinant of 

the proliferation of eco-innovative solutions.  

• Instruments facilitating partnerships and encouraging 

stakeholder cooperation, including across borders.  

• Collaboration between the public and the private sector 

serves to overcome barriers to innovation 

• A life-cycle approach in the conception and design of 

public policies promoting clean technologies 

POLICY OPTIONS AND INSTRUMENTS 
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• Why financing eco-innovation is particularly difficult: 

 they often require new business models and involve changes along 

the complete value-chain, resulting in the transformation of whole 

sectors;  

 the need for life-cycle assessments increases uncertainty and the 

difficulties of estimating the cost of new clean technologies; 

 scale issues: some projects, especially in renewable energy, are 

small, which implies that transaction costs are high; 

• Venture capital financing often only provides partial 

solutions, especially in life-cycle projects 

• Public support is critical to address financing gaps 

• Financing consortia otfen provide the optimal solution 

to addressing existing risks  

FINANCING ECO-INNOVATION 
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• The financing and development of clean technologies 

requires policy efforts to coordinate initiatives across 

many different areas, involving multiple actors over a 

sustained period of time; 

• The public sector plays a crucial role not only in 

defining the regulatory and policy framework, but also 

in designing and funding arrangements to overcome 

the market and systemic failures 

• Promoting eco-innovation requires specific 

interventions in a number of areas, such as early-stage 

financing, R&D support and intellectual property rights 

• Financing eco-innovation requires the combination of 

public and private efforts 

SOME CONCLUSIONS 
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