
   
 
 
 
 
 
 
 
 
 

 

 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
  

Review of Policy Measures to 
Stimulate Private Demand for 

 Innovation. Concepts and Effects

Nesta Working Paper No. 13/13 

Jakob Elder 
 
 



 
 

Review of Policy Measures to Stimulate Private Demand for Innovation. 
Concepts and Effects 

  
Jakob Elder 

Manchester Institute of Innovation Research, University of Manchester 
  

 
 

Nesta Working Paper 13/13 
November 2013 

 
www.nesta.org.uk/wp13-13 

 
 

Abstract 

This paper is part of the Compendium of Evidence on the Effectiveness of Innovation 
Policy Intervention. It introduces the logic of demand-based innovation policy and it 
reviews in more detail instruments that are primarily geared towards supporting private 
demand. The report defines demand side innovation policy as all public action to induce 
innovation and/or speed up the diffusion of innovation through increasing the demand 
for innovation, defining new functional requirements for products and services and/or 
improving user involvement in innovation production (user-driven innovation). A 
typology of demand-side instruments is introduced. The paper demonstrates that there is 
strong theoretical reasoning and empirical evidence that demand is crucial for innovation 
activities. The evidence for the impact of policies that support the demand side is 
ambivalent, and different types of interventions have different kinds of effect, one 
prominent example being that command and control regulations appear to be more 
important for radical innovations than demand subsidies. The report shows that it is 
possible to transform markets to absorb more innovative products by using a mix of 
demand based policy. Demand side policy need a lot of policy intelligence to work 
properly, and they do not allow containing all economic effects on the supply side within 
a given country, as demand is often satisfied through international supply. The report 
finally finds a lack of evidence for a range of important interventions, such as those that 
make private demanders pro-actively ask for innovations.    
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Executive Summary 

This report introduces the logic of demand-based innovation policy and it reviews in more 

detail instruments that are primarily geared towards supporting private demand. The report 

defines demand side innovation policy as all public action to induce innovation and/or speed up 

the diffusion of innovation through increasing the demand for innovation, defining new 

functional requirements for products and services and/or improving user involvement in 

innovation production (user-driven innovation). A typology of demand-side instruments is 

introduced, distinguishing between public procurement Uyarra (2013), tax incentives and 

subsidies to support private demand (so called price based measures), a range of information 

and training measures, regulations, combinations of demand side measures and measures at the 

interface of supply and demand approaches (such as pre-commercial procurement, Rigby 

(2013), or Lead Market approaches). 

Numerous policies in many fields have influenced demand, however, in the last decade the 

attention of policy makers in the OECD countries and beyond has turned towards supporting 

demand more systematically, and demand-side instruments have attained new prominence as 

explicit measures amongst other innovation policy tools.  

The policy rationale for demand-based policy is threefold: (1) to react to market and system 

failures on the demand side (such as information asymmetries, adoption externalities, high 

entry costs, path dependencies, etc.), (2) to respond to societal needs and (3) to support the 

economy on the supply side. In order to design and analyse demand policies, it is important to 

distinguish the different ways in which demand contributes to innovation. Demand may trigger 

an innovation (asking for new products / services), and demand can be responsive by 

absorbing, adopting and using an innovation offered by suppliers. Further, users may co-

produce an innovation with suppliers or develop an innovative solution themselves (user-

produced innovation).  

There is strong theoretical reasoning and empirical evidence that demand is crucial for 

innovation activities. A number of econometric analyses demonstrate that sophisticated and 

novel demand, along with rapid diffusion can stimulate R&D and innovation investment. It has 

also been shown that demand is more important for innovation than R&D subsidies. 

Consequently, European-wide surveys indicate that firms see policies to improve demand for 

innovation as highly relevant, more important than R&D support, while uncertain demand has 

been rated as one of the most important obstacles to innovation.  

The empirical evidence for this report draws largely on analyses from the area of energy and 

environmental policy. Here, in contrast to the innovation policy area, supporting the uptake and 

diffusion of innovations has been a core policy element for many years. However, many of these 

analyses focus on the effectiveness of measures in terms of diffusion of innovation and the 

subsequent societal impact, rather than on the actual direct effect as a result of innovation.  

As regards price based support measures (tax incentives and subsidies), the empirical literature 

contains mixed messages: there is not a clear “best” approach. By and large, demand subsidies 

have been shown to have a positive impact on the uptake of eco-innovation. However, this 

impact is rarely statistically significant, and other factors are often more important for the 

purchasing decision. For example, comparative studies found that between 8% and 11% of 

purchases of a specific innovation (innovative insulation) were critically influenced by a subsidy 

http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1387
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1363
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1363
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of 15%. A range of studies compare R&D subsidies to demand side instruments. Mostly, this is 

done with patents (R&D output) as innovation indicator – which clearly limits the scope of the 

evidence, as patents contain a time lag and mirror only a fraction of innovation activities. This 

shows that R&D subsidies are more important for patents than demand subsidies. However, one 

study found that diffusion supported by demand measures is more important for process 

innovation, while some older studies claim that (public) demand has been more important than 

R&D subsidies for the generation and diffusion of innovation.  

Importantly, econometric analysis has shown that, in contrast to supply side measures, the 

innovation effect of demand measures spills over to foreign markets. This is especially true for 

innovations which do not necessitate close proximity between user and producer. Finally, the 

literature is not conclusive when comparing price-based measures to command and control 

regulations. There are weak signs that command/control regulations are more likely to trigger 

more radical innovation.  

The review defines a range of design principles for price-based measures: instruments which 

reduce purchasing price upfront appear to be more important than savings over time (or raising 

the costs of old technology over time). Further, timing and choice are of key importance. 

Demand measures risk creating technological lock-in by supporting state of the art rather than 

demanding continuous improvements or radical innovation. In addition, while the leverage 

effect on diffusion is higher in the early phases, to support the demand for an innovation too 

early can slow down further improvements that would, with delay, be more competitive in the 

long run. Finally, price-based measures face the further challenge of setting the incentive right; 

if it is too high, windfall profits will surge, if it is too low, it will not lead to self-sustained 

diffusion. No decisive rule on the right level of incentives has been found in the literature.  

The limited evidence for the innovation and diffusion effects of labelling and information 

campaigns is ambivalent. Increasing awareness for an innovation and security of its use 

accelerate diffusion, thus feeding back to innovation effects, while transparency through 

labelling increases competition and innovation. Labelling has a more positive effect on 

innovations for those firms that are highly innovation active, while for firms that are less active 

innovative regulation is more effective in triggering innovation. It appears that in order to 

trigger radical innovation or to make firms change their behaviour dramatically, price-based 

measures and labels are not enough; regulation and command and control are more effective. 

However, labelling and information campaigns can be counter-productive. They are in general 

status quo oriented, built on pre-existing standards and do not reward further innovation. 

Further, private schemes are less effective than public schemes, and labelling is more effective 

the clearer and simpler it is (especially when related to cost savings). The diffusion and 

subsequent innovation effect of labelling can be increased when they are combined with 

financial means such as cheaper loans. 

The report finally shows that it has been possible to transfer markets in the energy sector by 

combining a range of different demand-side measures, tailored towards the specific failures and 

needs for certain innovations. These approaches clearly pick winners, need intensive 

preparation to understand specific needs and leverages and risk reducing variety and the 

competition among solutions in the longer run.  

Overall, this study highlights two evidence and intelligence gaps. First, there is no meaningful 

analysis of innovation effects for any scheme that supports private demand in triggering 



Effects of Policy to Support Private Demand Edler 

4 Manchester Institute of Innovation Research 

innovation or supports the interaction of users and producers. Second, only a limited number of 

evaluations are available which actually look at the innovation effect of measures to support 

private demand. The report also demonstrates that innovation policy has still to learn from 

other policy domains with regard to the design and effects of demand based measures, and, 

conversely, domain policies have to improve their appreciation of the potential of demand 

based measures to support innovation. Finally, the difficulty in containing the innovation effects 

of demand measures within national borders requires international coordination or, in Europe, 

the expansion of demand measures to the EU level. Otherwise opportunities to support the 

introduction and diffusion of products and services that are societally desirable will be lost to 

national political considerations.  
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1 Introduction1 

Comeback of demand in innovation policy 

Innovation policy is about public support for the generation, market introduction and wider use 

of innovations. In the last 15 years or so innovation policy practice and the discourse about 

innovation policy largely focused on the supply side. In starkly simplified terms, supply side 

policies support firms, intermediaries, third sector organisations and public bodies in their 

capabilities and efforts to generate and exploit innovation in various ways. This is based on a 

range of system and market failures which lead to an under-investment in research and 

innovation activities and lack of innovation capabilities and linkages. While supply side 

measures may be defined in specific technology areas, they largely leave the decision about the 

concrete output of innovation to the recipients of support. Policy makers need to understand 

the market and system failures and – if supply side policies are more targeted – define broad 

technological and sectoral areas of support. The wealth of reports and evaluations in this 

NESTA/MIoIR compendium demonstrate the variety and breadth of supply side approaches. 

Demand side policies, on the other hand, start with the potential buyer, they define a need or 

support the ability and willingness of potential buyers to demand an innovation or co-produce it 

with suppliers. This is – by and large – more interventionists, more specific in terms of giving 

direction to innovation activities upstream. It necessitates an additional, different kind of skill 

set for policy makers, who need to be able to understand and define needs and make more 

specific choices. 

However, the demand side of innovations, i.e. the ability and willingness of potential buyers to 

ask for, to adopt and to use innovations, has always been part of public policy. There were times 

when “diffusion policies” were widely discussed and implemented in the OECD world (OECD, 

1997; Stoneman and Diederen, 1994, p. 918). There were discussions on dual use policies which 

were partially based on public procurement in the defence sector as an engine for market 

creation, and a range of analyses in the late 1970s acknowledged the critical importance of 

public demand for the dynamics and direction of innovation  (Dalpé, 1994; Dalpé, 1992; Geroski, 

1990; Mowery and Rosenberg, 1979). There have been various waves of programmatic efforts 

to change behaviour of demanders, outside the realm of innovation policy. Many countries 

implemented “market transformation” and “energy management programmes” with a range of 

different instruments aiming at diffusion of selected innovations in order to shift markets and 

induce further innovation. These random examples could go on. What is important, though, is 

that many of those efforts had not been built into the innovation policy portfolio systematically. 

They were introduced to serve specific policy objectives, rather than innovation dynamics per 

se, while the innovation policy practice and discourse had lost sight of the demand side for 

many years. Dedicated innovation policy approaches that are set up explicitly to harness the 

power of the public and private buyer have not been prominent until a few years ago. 

The comeback of the demand discourse and instruments in innovation policy started around 

2003-2005 with a range of national and European initiatives (Aho et al., 2006; Kok et al., 2004 ). 

In 2011, the OECD launched a strategy paper on demand side innovation policies (OECD, 

2011a), providing some basic rationale and a typology, and a range of country examples. At 

European level, a survey on recent innovation policy activities showed a broad range of 

                                                             
1  I am very grateful to Fergus Harradance, HM Treasury, for very valuable comments to an early draft. 

All shortcomings remain my own. 

http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1356
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1356
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1379
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1285
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1286
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1307
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1307
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1347
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1263
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1332
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1357
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1357
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strategic intentions and a – more limited – range of policy instruments now being rolled out as 

part of innovation policy mixes in EU countries at national level (Izsak and Edler, 2011), 

including small EU countries (Georghiou et al., 2010; Roolaht, 2010, 2011) and, increasingly, 

regional authorities (Wintjes, 2012) in innovation policy. In a recent survey of policy makers, 

demand based innovation policy is regarded as the most important area to learn for policy 

makers by Trendchart Users (July 2011). More generally, demand conditions are increasingly 

recognised as important framework conditions for innovation systems more generally (Allman 

et al., 2011; Miles et al., 2009). 

Definition and delineation  

Demand side innovation policy can be defined2 as all public action to induce innovation and/or 

speed up the diffusion of innovation through 

 increasing the demand for innovation (i.e. the willingness and ability to buy and use an 

innovation), 

 defining new functional requirements for products and services and/or  

 improving user involvement in innovation production (user-driven) 

In this definition, we also distinguish demand from “needs” or “wants”. Following Mowery and 

Rosenberg (1979), demand expresses a willingness to pay a certain price for the satisfaction of a 

need or want.  

As stated above, we have to keep in mind that many of the policy instruments that are targeting 

the demand side and do have an effect on innovation generation and diffusion are designed and 

implemented in policy domains such as health, energy, environment, transportation and the 

like. Those policies, however, have obvious innovation effects, they are “diffusion policies in 

disguise” (Stoneman and Diederen, 1994, p. 927), without being conceived or designed as 

innovation policies, and more often than not their effect on the generation and diffusion of 

innovation and innovative capabilities is not explicitly acknowledged or even evaluated. 

Nevertheless, by definition, those instruments influence demand and effect on innovation, and 

thus need to be taken into account when discussing the potential of demand based instruments 

to spur innovation dynamics.  

Purpose and structure of this report  

The aim of this report is twofold. First, it introduces the logic of demand based innovation policy 

within the Compendium of Innovation Policy and second, it reviews in more detail instruments 

that are primarily geared towards improving the ability and willingness of private demanders to 

ask for, acquire, use or co-produce innovations, and by doing so induce innovation activity on 

the supply side.  

To do so, the report will first present a typology of demand based instruments and clarify the 

scope of this report vis-à-vis other reports (section 2). It then summarises the conceptual 

background and rationale for demand based policies (section 3). This section is important 

because the discussion of interventions into market forces on the demand side is still poor. 

                                                             
2  This definition is a modification of Edler et al., (2012) and Izsak and Edler (2011). 

http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1317
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1306
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1365
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1366
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1394
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1265
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1265
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1343
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1347
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1347
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1379
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1296
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1317
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Further, it lays the basis to understand effects, contradictions and shortcomings of the 

instruments discussed in the second part. For that reason, section 3 will shortly discuss the 

meaning of demand for innovation (3.1) and then develop a differentiation as to the different 

ways demand influences innovation (3.2). On that basis, the various intervention logics for 

policy on the demand side are outlined (3.3). The report will then shortly summarise the 

methodology and scope of the report (4). Section 5, the core of this report, then contains a 

summary of the existing evidence for instruments that focus on private demand. The main 

lessons and policy will be summarised in the concluding section 6. 

2 Typology of demand based instruments 

To navigate our way through the variety of demand based measures, Table 1 presents a 

typology. It starts with the most direct form of public demand side policy, i.e. public 

procurement schemes. Public bodies are buyers of innovation, either for their own use only or 

in combination with private actors to trigger a broader demand. It then contains measures that 

are specifically geared towards private demand, differentiating between financial support and 

non-financial support of various kinds. Simplified, the financial measures lower the entry cost 

(subsidies, tax waivers) or life cycle costs of an investment (various forms of tax instruments) in 

order to make an innovation more competitive in the market place. The non-financial measures 

seek to reduce information asymmetries and awareness deficits.3 Other approaches try to 

improve the capabilities of the users in various forms, some of which are targeted towards 

specific technologies and products, others to improve capabilities more generally. A further 

category of instruments attempts to improve the interaction between users and producers. The 

typology further entails regulations and standardisation, fully acknowledging that those impact 

upon the demand and the supply side. Finally, the deliberate mix of demand measures and the 

mix of demand and supply measures is part of the typology. Here, we include so called pre-

commercial procurement schemes, whereby stage agencies define a specific need and award 

support for related R&D services to produce solutions, with the idea, but not prior binding 

commitment, to purchase the product subsequently should the R&D contract be successful. This 

is why PCP is not purely a demand side instrument, the support is for the generation of 

innovation directly, and there is no automatic purchase.  

This typology, as any typology, is simplifying and cannot capture the huge variety of 

instruments. Especially in the area of eco-efficient technologies a range of further, elaborate 

instruments have been introduced4 that cannot be fully captured here.  

Various reports in the MIoIR-NESTA Compendium capture the most important of those 

instruments. This report focuses on support measures for private demand, covering direct 

financial support and, to a much lesser extent due to poor existing evidence, awareness 

                                                             
3  It must be stressed that the NESTA Compendium reports on the demand side do not, and cannot, 

cover all existing policies that contributes to shaping awareness and future demand and that directly 

links expectations of society back to knowledge production and innovation generation in firms. For 

example, we do not systematically include the engagement tools that are used to shape a discourse 

between scientists, firms and societal stakeholders in early stages of knowledge and technologies 

(Rip, 2008; Te Kulve and Rip, 2011) Our approach is limited to those measures that have a more or 

less direct link to innovation or have been used as part of innovation policy approaches.  

4  One of the most prominent examples are feed in tariffs as a quasi subsidy for investing in energy 
producing technologies (OECD, 2011b; Walz et al., 2011). 

http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1364
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1382
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1358
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1392
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measures and labels. Other reports cover public procurement policies (Uyarra, 2013), pre-

commercial public procurement schemes (Rigby, 2013) such as the US SBIR and the UK SBRI. 

Five other Compendium reports have some demand side aspects, regulation and innovation 

(Blind, 2012), standardisation and innovation (Blind, 2013) and foresight and innovation policy 

(Hayden, 2013). Standards are important to create markets, both for the supply and the demand 

side, as they establish expectations about future markets to converge and thus are important for 

demanders and suppliers. Foresight has most often been on the supply side, nevertheless, 

various approaches in the past have started from or included future needs to shape innovation 

policy priorities. A further report (Shapira, 2013) focuses on training and awareness measures 

to improve the innovation capability of firms, which is partially geared to improve their 

capabilities to employ new process technologies more generally. Thus, the present report will 

not include those general awareness and training measures geared at firms, but will include 

measures that target specific technologies. A final Compendium report that overlaps with 

demand side policy is on innovation prices (Gok, 2013). Although public prices often start with a 

concrete agency need (like PCP), this instrument is cross-cutting, its various modalities are so 

different that it can hardly be categorised in the demand typology below. 

The breadth and depth of the coverage in each report differs according to the relative 

importance and weight of the instruments and the available evidence as to the effects on 

innovation. Further, the delineation between those reports is somewhat artificial. Many policies 

combine different demand side instrument, and some of the instruments cannot be allocated to 

one or the other too easily, as boundaries are blurred. The various demand oriented reports will 

cover those mixes in the reports they best fit. Moreover, a later report of this compendium will 

also come back to those demand side mixes. However, it is important to understand individual 

approaches in their own right.  

http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1387
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1363
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1274
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1398
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1396
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1375
http://www.innovation-policy.org.uk/compendium/reference/Default.aspx?referenceid=1309
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Table 1: General Typology of demand based measures  

Instrument  Method of Functioning  

1. Public demand : state buys for own use and/or to catalyse private market (Uyarra, 2013) 

General procurement 
State actors consider innovation in general procurement as main criterion (e.g. definition 

of needs, not products, in tenders) 

Strategic procurement 

State actors specifically demand an already existing innovation in order to accelerate the 

market introduction and particularly the diffusion. 

State actors stimulate deliberately the development and market introduction of 

innovations by formulating new, demanding needs (including forward commitment 
procurement).  

Co-operative and catalytic  

procurement 

State actors are part of a group of demanders and organises the co-ordination of the 

procurement and the specification of needs. 

Special form: catalytic procurement: the state does not utilise the innovation itself, but 

organises only the private procurement 

2. Support for private demand  (this report) 

Direct support for private demand   

Demand subsidies 
The purchase of innovative technologies by consumers or industrial demanders is 

directly subsidised, lowering the entry cost of an innovation.  

Tax incentives 
Amortisation possibilities for certain innovative technologies, in different forms (tax 

credit, rebate, waiver etc.)   

Indirect support for private demand: information and enabling (soft steering): State mobilises, informs, connects  

Awareness building measures 

State actors start information campaigns, advertises new solutions, conducts 

demonstration projects (or supports them) and tries to create confidence in certain 
innovations (in the general public, opinion leaders, certain target groups) 

Labels or inform. campaigns  
The state supports a co-ordinated private marketing activity which signals performance 

and safety features.  

Training and further education 
Consumers are made aware of innovative possibilities and simultaneously placed in a 

position to use them.  

Articulation and foresight  

Societal groups, potential consumers are given voice in the market place, signals as to 

future preferences (and fears) are articulated and signalled to the marketplace. Various 
variations (including constructive technology assessment bringing ) (Hayden, 2013) 

User – producer interaction  
State supports firms to include user needs in innovation activity or organises fora of 

targeted discourse (innovation platforms etc.)  

Regulation of demand or of the interface demander – producer (Blind 2012) 

Regulation of product 

performance and 
manufacturing  

The state sets requirements for the production and introduction of innovations (e.g. 

market approval, recycling requirements). Thus demanders know reliably how certain 
products perform and how they are manufactured.  

Regulation of product 

information 

Smart regulation to leave freedom to choose technologies, but changing the incentive 

structures for those choices (e.g. quota systems) 

Process and “Usage” norms  
The state creates legal security by setting up clear rules on the use of innovations (e.g. 

electronic signatures)  

Support of innovation-friendly 

private regulation activities 

The state stimulates self-regulation (norms, standards) of firms and supports / moderates 

this process and plays a role as catalyst by using standards  

Regulations to create a market 

State action creates markets for the consequences of the use of technologies (most 

strongly through the institutional set up of emission trading) or sets market conditions 
which intensify the demand for innovations  

3. Systemic Approaches    

Integrated demand measures Strategically co-ordinated measures which combine various demand-side instruments  

Integration of demand- and 

supply-side logic and 
measures 

Combination of supply-side instruments and demand-side impulses for selected 

technologies or services (including clusters integrating users and supply chains). 

Conditional supporting of  user-producer interaction (R&D grants if user involved)  

Specific Instrument: Pre-commercial Procurement (Rigby 2013) 

Source: Own compilation based on Edler (2010), extended and modified  
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3 Conceptual framework 

3.1 Importance of demand for innovation  

The importance of demand for innovation has been recognised for a very long time, dating back 
to Adam Smith and Alfred Marshall. There is no space to present all the economic arguments for 
the importance of demand (for more details on this history see, (Knell, 2012; Miles, 2010; 
Nemet, 2009). Especially in the 1960s to early 1980s a range of leading innovation scholars 
have analysed the meaning of demand for innovation (Knell, 2012, p. 12-13). The discussion 
featured largely around the importance of the market pulling (incremental) innovations from 
suppliers (Schmookler, 1966) and “steering” firms to work on certain problems (Rosenberg, 
1969). Work done by Rothwell (2007) found that a majority of successful innovations where in 
fact reactions to perceived changes in demand preferences rather than due to radical 
developments on the technology side (cited in Miles 2010, p. 11). Accordingly, innovation 
failures were often due to a misperception of what the market is ready and willing to accept, 
and a lack in sound marketing before and after innovations were generated.  
 
The importance of demand for innovation can be empirically demonstrated through company 

studies and surveys. This empirical link is important as a basis for the intervention rationale for 

demand side policies as outlined below. A range of surveys among firms demonstrate that 

demand pull factors are seen as being more important for the innovation process and success 

than supply factors (see Allman et al. 2011). For firms demand conditions are crucial for 

innovation across a range of diverse sectors (BDL, 2003), including the service sector (Howells 

and Tether, 2004). Horbach et al. (2012) report on a survey of more than 3700 German 

manufacturing firms, that in the area of eco-innovation much more companies were driven by 

demand from customers (27.4%) than by direct financial support for innovation by the 

government (9 %).5 Similarly, Horbach et al. (2012) and Newell (2010) claim that rapidly 

growing demand is the most important incentive for investment in innovation and a strong 

determinant of technology diffusion, both because of the direct profit out of innovation in 

growing markets, and because of the increased feedback and learning through diffusion that 

informs the innovation process. This argument is further underpinned by Jaffe et al. (2002) who 

compile empirical literature to show that investment in new abatement technologies is linked 

back to an increase in R&D activities, measured by patents (Lanjouw and Mody, 1996) or by 

R&D expenditure (Jaffe and Palmer, 1997). Similarly, Walz et al. (2011) show that the rate of 

diffusion links back to innovation activity. They use patent data of 12 OECD countries as the 

dependent innovation variable, and capacity (of installed wind turbines in this case) and 

exports as two of several independent variables, to find a clear and significant positive 

relationship between capacity and exports on the one hand and patenting activity on the other. 

Their interpretation is that early diffusion of a new technology is one important out of a number 

of explanatory factors (others being R&D input, price of energy and policy “styles”) (ibid., p. 16). 

This finding is confirmed in a very similar analysis by Peters et al. (2012) who demonstrate the 

importance of domestic and foreign demand for innovation activity.  

The demand pull argument can also be put the other way round: Uncertainty of demand for 

innovation is seen by firms as the major impediment for innovation activity. A recent company 

survey on eco-innovation at EU level shows that uncertainty of demand is the most serious 

barrier to eco-innovation (Figure 1). Consequently, asked about the most important policies to 

                                                             
5  In the area of eco-innovation, though, regulations and the anticipation of future regulation were the 

main driver for innovation, (Horbach et al., 2012). 
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support innovation, firms have rated policy measures that improve demand conditions as most 

conducive for innovation in firms (Commission, 2009). 

Figure 1: Demand as main barrier of European firms 

 

Source: (Gallup, 2011), Flash Eurobarometer 315. p. 27. Attitudes of European entrepreneurs towards eco-innovation. Answers are 
based on stated opinions of company managers. 
 

3.2 Different modalities of demand influencing supply  

Having established the link between demand and innovation, we now need to differentiate the 

different ways in which demand influences supply of innovation. Often, the effect of policies on 

demand and subsequently on innovation is not differentiated according to the ways in which 

demand links to innovation.  

One way in which demand influences innovation is to signal new needs and demands to the 

market place (market pull) and by doing so to trigger the generation of an innovative solution. 

However, reacting to user needs and changes in user needs will generally neither lead to radical 

innovations, nor to changes in technological trajectories, as existing or emerging demand tends 

to send signal for incremental innovation mainly (Nemet, 2009). Focusing on what demand 

signals tends not to take into account the potential for radical innovation, and relying on 

demand pull may prevent firms from investing in radical innovations (Kleinknecht and 

Verspagen, 1990; Mowery and Rosenberg, 1979).  

Thus, a second way in which demand influences innovation is in the way demand responds to 

new solutions products and services that originate in and are and offered by the supply side. 

Those innovations then shape future demand, as customer preferences and behaviour may 
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change through the very offer the innovation makes in terms of added functionality, efficiency 

etc. For innovations to diffuse, demand has to be responsive to changes in functionality or design 

and demanders must be able and willing to buy and use. The entry points for supplier driven 

innovations differ from market to market, from technology to technology (Klepper and Malerba, 

2010). The notions of lead market (Beise, 2004; Beise and Rennings, 2005; Cleff et al., 2009; 

Tiwari and Herstatt, 2011), lead users (Von Hippel, 1986) or experimental users (Malerba et al., 

2007) highlight the importance of identifying the most responsive demand to allow producers 

to introduce and test innovations and by doing so, to set in motion learning and scale effects. 

A third mechanism through which demand influences innovation is the interaction and co-

production (or co-adaptation) of innovation between users and producers. This blurs the 

boundaries between demand pull and technology push. Users have been identified as sources of 

innovation most prominently by Von Hippel as early as 1976 (Von Hippel, 1976). Users play an 

important part in innovation as a distributed or open process, as innovation can be seen as 

result of interactive learning and user-producer interaction (Lundvall, 1988; Moors et al., 2008; 

Von Hippel, 1986). Over the past three decades research on user-producer interactions has 

demonstrated the variety of roles that users can play in the inventive process; as inventors, co-

developers, evaluators and adaptors (Herstatt and Von Hippel, 1992; Morrison et al., 2000; 

Utterback, 1971; Von Hippel, 1986), not only in manufacturing, but also in services (Sanden, 

2007).6 A recent framework developed by NESTA (2010) captures the various ways in which 

user-producer interaction takes place. This contribution, however, concedes that government 

policy in this arena has been very limited indeed, along with a lack of data to actually 

understand the level of innovation interaction between users and producers and the bottleneck 

and market potential that would justify policy intervention.  

Finally, users are not only a source or a co-producer, but drive innovation themselves, modify 

products or “invent” products for their own use and for potential dissemination more broadly. A 

broad “omnibus” survey in the UK has shown that 8% of consumers “modified their products to 

better suit their needs. 2% claim that their modification has been taken up by other 

users”(Flowers et al., 2010, p. 3-4). 15% of firms in a tailored enterprise survey indicated that in 

the last 3 years they have modified or generated a process for their own use. Importantly, a 

quarter of those innovating users have shared their innovation with other firms, mainly in their 

supply chain, the vast majority without seeking any royalties for it.7  

For the sake of a simplifying conceptualisation that allows to understand the rationale and 

effects of policy intervention we can summarise four major ways in which demand influences 

innovation:  

(1) changes in demand may trigger innovation traditional (demand pull),  

(2)  demand may be responsive to innovations offered by the market place (supply push),  

(3)  users and producers may co-produce innovations;  

(4)  users produce innovations themselves, for their own purposes, but with a potential to 

spread across markets.  

                                                             
6  This paragraph draws on an unpublished manuscript by Edler/Gee 2012. 
7  This indicates how “hidden” those innovations are, both for analysts, but more importantly, for other 

potential users and the economy at large.  
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The considerations and differentiations above make clear that there is no need to re-open the 

demand pull vs. technology push debate. On the contrary, we stress the importance of demand 

exactly by acknowledging the interplay of demand and supply, whereby either signals from the 

demanders or new developments by the suppliers may lead the way of innovation. Demand can 

be a major source for innovation and a major determinant for the direction and speed of 

innovation generation and diffusion; and it can be a major obstacle for innovation activity in the 

first place. For the supply side it is about the ability to develop innovations in reaction to new 

needs or in anticipation of demanders’ ability and willingness to absorb and use them (Arnold 

and Guy, 1997; Mowery and Rosenberg, 1979, p. 68; Nemet, 2009, p. 68), and users can be 

absorber only or source and absorbers. 

The importance of innovation for demand, as argued conceptually and shown empirically above, 

is crucial for the remainder of this report for two reasons. First, as we will see, many analyses of 

the effect of instruments look at the diffusion effects and the creation of markets and their 

changes over time, and not directly at the innovation effect. Second, the intervention logic and 

the effects of instruments differ according to the mechanism that they seek to mobilise when 

tackling the demand side.8 

3.3 Intervention logics on the demand side  

If demand is of crucial importance, what then is the role of policy, what is the intervention logic 

of policies on the demand side? There are three inter-related rationales: (1) Market and system 

failures (externalities, information asymmetries, capabilities, poor connectivity) (2) local 

demand to spur local growth and (3) societal and political preferences (normative policy 

decisions).9 To understand the effects and shortcomings of policy, we need to understand the 

underlying failures. 

Market and system failures  

For innovations that are offered to the market place, we often find obstacles and externalities 

that make it unlikely that producers offer the innovation or that demanders buy it in any great 

number, despite an overall social benefit of the innovation. One key issue here is the 

combination of entry costs and learning costs, resulting in adoption externalities. The price of an 

innovation decreases with the diffusion of the innovation. This has to do with scale and scope 

effects on the supply side. In general, the diffusion is the quicker, the less radical it is, the less 

learning there is involved on the demand side to buy and apply it, and the less heterogeneous 

preferences and abilities are in the demanding market. Adoption externalities result from the 

fact that an early adopter, on top of paying the high entry cost, learns for the late adopter or 

allows the late adopters to learn. The externalities result from the combination of learning effort 

and the scale and scope effect on the supply side which are caused by the early adopters. 

Adoption externalities are especially high when a product is characterised by increasing 

benefits along the diffusion curve, for example through network effects and compatibility effects 

                                                             
8  This understanding underpins the distinction Miles (2010, p.6) has made between two forms of 

demand side policies. The first is demand based innovation policy, which is policy that seeks to drive 
demand in a specific direction which is societally and economically desirable. This would correspond 
to responsive demand mainly. The second is demand-led innovation policy, which seeks to promote 
the practices of the supply side to recognise “user features, requirements and creative ideas” into the 
innovation process, which would respond to triggering and co-producing demand. 

9  The following reasoning is based on Edler (2010), and further complemented by a range of sources. 
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(Jaffe et al., 2005; Katz and Shapiro, 1986). Importantly, high entry costs and learning costs play 

together. Not only do we need a set of users ready and willing to pay the high entry costs. The 

rate of diffusion also has to do with the allocation of preferences and user capabilities across the 

market, the more unique the lead users, and the higher learning costs for adoption, the slower 

the diffusion, even if there is an early uptake (Cantono and Silverberg, 2009). As lead users are 

characterised by a low price elasticity, and high willingness and capabilities to absorb (Meyer-

Krahmer, 2004), early purchase through lead users often does not suffice to trigger off the 

broader diffusion and thus produce the long term societal and economic benefit associated with 

the innovation. 

The rationale for public policy here can be to lower the entry costs to increase the number of 

demanders in the early stages of the diffusion cycle and to support the learning across the 

market and thus to create the virtuous cycle of learning (demand and supply) and scale 

(supply). However, we will see later that the form and level of support is crucial. When the 

purchasing price is lowered through public intervention, the effect is often hard to predict, it 

may actually slow down the speed with which the producing firm reduces its price, and thus the 

diffusion with the intervention may not be as quick as predicted, and the additional profit gains 

may – or may not – be invested in further innovation. The policy challenges here lie in the need 

to make reasonable predictions about the level of externalities, about the preferences in the 

market and about the diffusion effects on the demand and supply side.  

Related issues, compounding the problem of innovation adoption, are technology lock in and 

path dependency. This path-dependency is driven by increasing returns to diffusion on the 

supply and the demand side (decreasing learning costs, increasing network benefits and the like 

(Sandén, 2005). Further, technologies are co-developed with and embedded in social, 

institutional and cultural settings (Foxon and Pearson, 2008; Foxon, 2007). Existing 

technologies are associated not only with increasing returns, but with a certain set of 

capabilities (on the user and producer side), attitudes, expectations and complementary 

technologies and infrastructure, so that “new technologies must compete not only with 

components of an existing technology, but also with the overall system in which it is embedded” 

(Foxon and Pearson, 2008, p. S157), in a way that that can become prohibitive for the switching 

to a new technology – even if it is more socially desirable (Castaldi et al., 2011). The policy 

imperative here is to provide for the system conditions that make switching more likely. This 

entails supporting conditions for learning (effecting on behaviours, attitudes, capabilities to use 

a new technology) and co-constructing expectations, providing infrastructures and 

complementary technologies and giving rise to a shared expectations for a desired technology 

or pathway (awareness, information) (Boon et al., 2011; Moors et al., 2008; Te Kulve and Rip, 

2011). Often, these conditions are provided in technological niches which then gradually grow, 

or are “managed” to grow into the new dominant solution (Kemp et al., 1998; Schot and Geels, 

2008). 

Further, markets for innovation are characterised by information asymmetries10 and poor 

communication and interaction between user and producers and – potentially – further investors. 

Firms often do not have sufficient capabilities to collect, assess and make sense of current or 

                                                             
10  We note that the theoretical and empirical literature does not seem to have a clear understanding as 

to how the actual market structure on the demand side (firms as users), i.e. the level of concentration 
and competition between firms that adopt and use a technology, impinges upon the diffusion path 
and thus the readiness to adopt an innovation (Stoneman and Diederen, 1994). 
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future needs (Nemet, 2009), while potential users do not fully know or understand the pipeline 

or the real value added of innovations and to actually use it (Stoneman and Diederen, 1994). 

Marketing information about a generic technology cannot be confined to the buyers of a specific 

product, but will spread throughout the market, marketing information about products with a 

high proportion of generic technologies is likely to be under-deployed (Jaffe et al., 2005, p. 168). 

State activity thus may systematically improve demand competence of public and private 

customers as one key enabler for the diffusion of innovation (Gatignon and Robertson, 1985). 

Further, especially in environmental technologies, the overall net future benefit of an 

investment often cannot be made explicit. For example, a seller of a house may not be fully sure 

that the benefit of a prior investment in energy efficiency will be fully appreciated by a potential 

buyer, resulting in underinvestment (ibid., p. 168). Finally, on the demand side, we often find an 

inability to articulate preferences, especially when potential demanders do not even know or 

clearly articulate their preferences (Boon et al., 2011; Smits, 2002), especially when it comes to 

complex technologies underlying innovations.  

All of those information problems and capability conditions hamper or slow down the 

innovation and market introduction process. Policies here would reduce the information 

asymmetries through information campaigns, awareness measures, labelling, support of 

standardisation and the like. They would reduce and shift the risk and additional burden of the 

early users and they would support a process of demand articulation and user-producer 

discourse. 

Finally, as regards the above-mentioned user produced innovation as analysed by Flowers et al. 

(2010), there appears to be a case of untapped potential of innovations to be spread across the 

economy. The authors conclude that the consequence for policy is that market regulation and 

innovation policy should avoid any undue limitation of the flexibility with which users 

experiment with products they buy. Policy makers and analysts would need to get a much better 

understanding of that form of hidden innovation, to learn about the potential that could be 

realised through support mechanisms. As far as innovating user firms are concerned, there is a 

potential coordination problem. In cases in which a user innovation is of social value, but the 

innovating user company does not intend to market this innovation despite a potential social or 

economic value more generally, policy could play a productive role.  

Demand for innovation as a trigger of economic growth  

Creating favourable demand conditions and harnessing demand for innovation is increasingly 

seen as being part of a broader economic policy. Demand side innovation policy in this context 

is trying to exploit the idea that local market conditions are a key condition for the 

attractiveness of markets for investment and thus for growth. The policy rationale is thus not 

only to remedy the failures as discussed above, but to achieve direct economic effects on the 

supply base or attracting foreign investment through favourable demand conditions (Porter, 

1990). The notion of lead markets expresses this idea best. Lead markets have been defined as 

“regional markets with specific attributes that increase the probability that a locally preferred 

innovation design becomes internationally successful as well” (Beise, 2004, p. 455). These 

attributes are mainly around the quality of demand and regulatory conditions (Meyer-Krahmer, 

2004), where markets are characterised by the experimental or lead users, where demand 

shows low price elasticity and where the underlying needs or wants for the demand are likely to 

be replicated elsewhere (Edler et al., 2009). In this logic, for the suppliers in the home market, 

early diffusion would provide lead advantages through learning and scale effects. A prominent 
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example of lead markets is the beginning of mobile telephony, whereby Nordic countries 

combined a range of lead market factors and subsequently companies in those countries were 

very strong players in the early mass market of mobile phones (Beise, 2004). Further examples 

have been analysed mainly in the area of environmental technologies (Jacob and Jänicke, 2003) 

As a policy idea, lead markets have become more prominent in the last years again, kicked off by 

the Aho et al. report (2006). The European discourse explicitly combined the early diffusion 

effect with supply capacity and thus economic effect within Europe (Aho et al., 2006). 

Meanwhile, a few countries are in their early stages to establish their own lead market policies 

(Izsak and Edler, 2011). Policy here would try to support demand conditions for an early uptake 

of innovations that are likely to have a more global appeal and for which the supply capacities 

and capabilities are existing or can be created. 

Societal goals, Market transformation 

A third policy rationale is societal and normative. Policy seeks to help create a market for 

products or services that contribute to meeting a specific societal challenge. This “new mission 

orientation” of science, technology and innovation policy (Gassler et al., 2008), can be coined a 

“Grand Challenge” approach or be interpreted as one core function of the “entrepreneurial 

state”(Mazzucato, 2011), whereby STI policy both on the supply or the demand side is designed 

in order to contribute to specific societal missions. What is of crucial importance in our context 

here is that this policy rationale has been more important in domain based policies such as 

defence, energy, health, environment, transport, and so forth. Here, mission oriented STI 

policies have always tried to support the generation of knowledge and innovation to support 

specific policy goals. It is in those domain policies where we have traditionally seen a vast 

variety of demand based measures, while in the domain of STI policies the meaning of societal 

missions, and the role of demand within in, has come and gone in waves (Arnold and Guy, 1997; 

Gassler et al., 2008). 

4 Scope and Methodology  

4.1 Limitations and challenges of existing evaluations  

This report is focused on and limited to public action that targets private demand to positively 

affect innovation activity and success. It builds purely on existing evidence. In line with the 

considerable neglect of demand based measures as innovation policy instruments, the evidence 

on innovation policy in this area is limited. Back in 1994, Stoneman and Diederen concluded 

that not only are there not many diffusion policies that are explicitly geared towards innovation, 

there is even less evaluation of those measures. The evaluations they found were about the 

efficiency of the management rather than the additionality and effectiveness of the measures 

themselves (Stoneman and Diederen, 1994, p. 928). Moreover, they assert that policies that 

indirectly push diffusion and are diffusion policy “in disguise” – policies in specific policy 

sectors, R&D support policies to build capacity etc. – are not evaluated against the impact they 

have on the diffusion pathway and thus indirectly on the provision of innovation subsequently 

to greater demand. 16 years later, Miles concludes that demand oriented policies are not well 

understood and evaluations are scarce (Miles, 2010, p. 41). Similarly, Edler et al  (2012) do not 

find many meaningful evaluations of demand based policy instruments that actually analyse the 

innovation effects. 
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The current wave of more ambitious demand based approaches is in general still too recent to 

have produced evidence as yet. Further, there are currently only very limited approaches 

geared towards private demand for specific innovations, and in many countries the demand 

based approaches in innovation policy in many countries are limited to public procurement or 

pre-commercial public procurement measures (Izsak and Edler, 2011). In consequence, the 

main challenge of this report lies in the fact that the measures that are analysed are most often 

not geared towards fostering innovation in the first place, but towards a societal (or economic) 

goal, mainly in the area of environmental and energy policies. Consequently, existing analyses 

often do not look at the final effect on innovation on the supply side, but confine themselves to 

the effect on uptake and diffusion of innovations and their societal benefit. Furthermore, 

evaluations of demand based measures face the challenge of capturing the externalities of the 

measure, i.e. understanding how a measure that triggered diffusion subsequently contributed to 

learning beyond the actual target group and the feedback to producers (Arnold and Guy, 1997, 

p. 81). Edler et al. (2012), developing a concept for evaluation for the demand side, also 

conclude that measuring the effect of demand based measures on innovation faces the problem 

of defining a baseline, as by definition, the solutions that are subsequently generated by the 

market could originate outside the industrial sector that originally was targeted through the 

demand measure. Further, as Jaffe concludes when analysing existing evaluation practice in the 

area of eco-innovation, effects of demand measures are often intangible, evaluations would have 

to capture a very long time period as the feedback to innovation activity takes time (Jaffe et al., 

2005).  

This is why the conceptual and empirical discussion above as to the link of innovation and 

demand is so important. From these analyses we know about the principle link of innovation 

and demand. The majority of evaluations of policy interventions on the demand side still focus 

mainly on the uptake and diffusion of innovations (such as the number of specific technologies 

bought and used, Neij (2001); (Reed et al., 2007) change of behaviour of consumers (Mahone 

and Haley, 2011) and, to varying degrees, on the resulting societal benefit (e.g. reduction in 

emission etc. (e.g. Geller et al., 2006; Skumatz, 2009).11 The combination of the general 

connection between diffusion and demand on the one hand, and the policy effects on the other 

hand, allow conclusions as to the innovation effects of policy measures based on the diffusion 

effect. The search for evidence for this report focussed on evaluations that look at the 

innovation effects directly. However, the report includes a set of examples that analyse diffusion 

effects mainly, without explicit effects back on the innovation behaviour of the firms supplying 

this innovation.  One clear lesson of this report is that the current wave of demand side policies 

must be accompanied by thorough evaluations that capture the chain of effects back to 

innovation generation activity of firms. Figure 2 demonstrates this situation. 

                                                             
11  The methodological toolbox to analyse the societal benefits of demand side measures is, however, 

still to be developed to capture the effects sufficiently (National Energy Policy Development Group, 
2002). 
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Figure 2: The effect of policy and the scope of existing evaluations 

 

Source: Own compilation 

A final word concerning caveats is needed. A few studies that are included here use econometric 

models to discern the impact of policies. These studies show a range of shortcomings: the 

innovation variable is most often patents, however, we know that patents are distorted through 

company strategies (Blind et al., 2006) and through the fact that many innovations in the area of 

environmental technologies are not patented in the first place (Mazzanti and Zoboli, 2006). 

Further shortcomings of econometric analyses are the lack of sufficient data on variables that 

clearly make a difference, such as business expectations, the entirety of institutions and 

instruments affecting change of behaviour, and finally, econometric analysis struggles with the 

operationalisation of the complexity of environmental policies, their enforcement, stringency 

and instrument mix. (Kemp and Pontoglio, 2011, p. 31-32).  

4.2 Scope  

Against the background of those caveats of the existing evaluation literature, this report has a 

strong bias towards eco efficiency technologies, although it contains a range of examples from 

other areas. “Demand management”, “market transformation” and environmental policy more 

general have targeted the demand behaviour of consumers and firms for decades, 

environmental policy in fact is a history of demand measures. Many of those measures are 

regulations and dealt with in Blind (2012). Others are very specific to the energy field (e.g. feed 

in tariffs). Here we focus on financial measures – such as subsidies in various forms and tax 

measures and selected measures to raise awareness of potential buyers and create market 

transparency. The report does not claim to cover all environmental policies that impact on 

demand, rather it focuses on those main instruments from which we can draw lessons for 

innovation measures on the demand side more generally.  

The basis for the search has been a key word search in web of science, google scholar, google 

(for broader reports) on a range of key words and key word combinations: demand, innovation, 

diffusion, demand management, innovation policy, market transformation, demand subsidies, 

tax credits. Further, a systematic search through the EU-wide database of innovation policy 

instruments (Trendchart) and evaluation of innovation policy measures has been conducted 

(Inno-Appraisal12). Finally, recent country and strategy reports at OECD level (OECD, 2011a, b) 

and EU level (Izsak and Edler, 2011) have been analysed and relevant examples for which 

evidence is available have been followed up. 

                                                             
12  See http://www.proinno-europe.eu/appraisals/ipar 
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5 Summary of findings 

5.1 Subsidies and taxes 

There are a range of different instruments that give a financial incentive to purchase an 

innovation (see Table 1 above). Two broad general categories of those so-called price based 

instruments can be distinguished: tax incentives and subsidies (Table 2). Demand subsidies and 

tax incentives on the demand side lower the purchasing price of the innovation and thus try to 

overcome a range of market failures as outlined above (adoption externalities, risk-reward 

considerations etc.), making an innovation – especially at the early stages of its diffusion cycle – 

more attractive. There are different ways of subsidising and different kinds of tax incentives, 

some of which have an effect at the point of purchase, others have their financial effect over the 

life cycle of the purchased technology or good (Table 2).  

Table 2: Price based instruments 

Instrument Type Examples 

Direct Subsidies 

De facto reduced purchase price: Cash grants, cash back, cash equivalent 
credits, points and vouchers, fixed price 

Less financing burden over time (plus risk reduction): loan guarantees, 
preferential loans 

Guaranteed benefit from purchase (plus risk reduction): feed-in-tariffs 

Tax incentives 
Reduced purchasing price: Tax waivers of various sorts  

Reduced tax burden over time: Tax relief/rebate, tax credits, tax 
deduction, tax deferrals, accelerated depreciation allowance 

Source: (Cantono and Silverberg, 2009; OECD, 2011b), modified JE 

A first general finding is that there is no clear evidence as to what instruments work “best” to 

spur diffusion of innovation and subsequently innovation activity. In a broad literature review 

on various forms of policies to support eco-innovation, Kemp and Pontoglio (2011) point out 

that a simple clear answer as to which instrument “is better” cannot be given. Requate (2005) in 

his mainly theoretical and conceptual review presents a range of studies comparing different 

instruments, including demand subsidies (next to specific environmental regulations). He also 

cannot coherently rank those instruments in terms of their welfare and innovation effect 

(Requate, 2005, p. 188). This general finding on subsidies is confirmed by Vollebergh (2007). 

Interestingly, the same ambivalence is found by Gillingham et al. (2004), who review tax credits 

on energy, which decrease the profit risk of those who invest in energy efficient technologies 

(similar to feed in tariffs). They report about early studies carried out in the late 1980s (Dubin 

and Henson, 1988; Walsh, 1989), which find tax credits to be very ineffective policies, while 

others (Hassett and Metcalf, 1995) find some empirical evidence for positive effects on demand.  

Even when comparing command and control regulations on the one hand and market based 

mechanisms on the other hand – including subsidies and taxes for adoption of innovations – 

there is no consensus in the empirical literature. While Vollebergh (2007) and Jaffe et al. (2004) 

suggest that the latter is more conducive to spur innovation, there are other studies finding 

stronger effects of command and control regulations, especially on more radical innovation 

(Ashford et al., 1985; Kemp and Pontoglio, 2011; Taylor et al., 2005; Tuerpitz, 2003). 
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A secondary analysis of studies looking at the effects of investment subsidies for eco-

innovations in the 1980s and 1990s in the Netherlands13 finds that, overall, those subsidies had 

limited impact (Evalutiecommissie WABM 1992, cited in Kemp, 2000). For programmes geared 

towards firms, Kemp (2000) summarises a study by Vermeulen (1992) which concludes that 

three different programmes, for three different technologies, all had “limited impact on 

decisions”. In all cases, factors connected to the basic functionality of the technology itself were 

more important than the lowering of the purchasing price, with other factors being considerably 

more important for the decision. Similarly, two further studies found that for a subsidiary 

scheme offering 15% reduction of price for thermal insulation technology and a broader set of 

environmental technologies, 11% (Beumer et al., 1991) and 8% (Tweede Kamer, 1987)14 

claimed that the subsidy made a decisive difference for their purchasing decision.15 Again, for 

the buyers of this innovative technology, the energy cost savings and improved comfort were 

more important (cited in Kemp, 2000p. 38). Similarly, Kemp applied an econometric analysis 

based on diffusion data of new thermal insulation technologies in the Netherlands over time. 

Kemp found some positive, but only in very few cases a statistically significant positive 

relationship between the subsidies and the diffusion (Kemp, 2000p.38). One of the significant 

examples was a subsidy for catalytic converters in cars paid for by the gains of a tax on older 

cars with higher emissions, which contributed to a very quick diffusion of car converters from 

15% in 1986 to 90% in 1990. Overall, however, Kemp concludes that the subsidies had led to 

considerable windfall profits and due to a limited effect on the adoption decision had a limited 

effect on the innovator in the first place (Kemp, 2000).  

However, there is a further ambivalence when Kemp then goes on to analyse supply-side 

programmes, i.e. R&D promotion programmes for eco innovations. Here he concludes even 

harsher, saying that the evidence suggested that “there are few examples of successful 

technologies requiring technology development programmes”. His overall conclusion based on 

a range of evaluations done in the Netherlands is that the creation of demand for green products 

is of great importance, but it should be done with care, not stimulating second rate technologies 

(through subsidising them on the demand side) and should focus on stimulating those 

technologies that due to market and system failures are less likely to be pursued despite their 

societal benefit. 

Johnstone et al. (2010) compare 25 countries and analyse the relative effects of different kinds 

of supply and demand side instruments for innovation for different energy efficient 

technologies. Their innovation indicator is patent counts. Overall, supply side effects seem to be 

higher, R&D subsidies have the strongest effect on patenting, while demand side policies have 

very mixed effects. Investment subsidies are effective for most technologies (but wind turbines), 

however, significant only for geothermal and biomass. Feed in tariffs, a guaranteed price for the 

product (electricity) delivered with the technology, are only effective for solar technology. Tax 

                                                             
13  All those studies are in Dutch, we rely on the secondary data provided by (Kemp, 2000). 
14      As quoted in Kemp, 2000 p.38 
15  There is no empirical basis to determine the “optimal” share of buyers for which the subsidy made 

the difference in purchasing decisions. One can argue that an excessive high level of buyers making 
their decision based on a subsidy would indicate that the actual product subsidised is very far from 
competitive or does not align with the core preferences of buyers. A much lower rate would indicate 
that the subsidy made no difference. The higher this rate, the more important the justification 
through societal benefit becomes; and the more important it is to bring future price and preferences 
more in alignment through further support measures on the supply side and the demand side 
(awareness, education) and to observe and adjust the subsidy closely over time. 
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incentive and voluntary programmes do not have any effect. For tax, the explanation is sought in 

the lack of stringency over time (an explanation that is not convincing as it does not explain the 

difference to subsidies), while for voluntary programmes the finding confirms earlier studies. 

The authors conclude from these differences that individual measures can only be understood 

in their concrete regulatory and market context. A closer look at the exact design of subsidies 

(or feed in tariffs) for example, reveals different quotas across different countries, and different 

timing of their introduction. Furthermore, in different countries the mix of diverse measures is 

slightly different (Johnstone et al., 2010, p. 144). Moreover, different instruments have different 

effects on different technologies. This is a clear challenge both for analysts and for policy 

makers both to understand instruments in isolation and to understand their interplay.  

Klaassen et al. (2005) compare R&D subsidies and demand measures (various forms of 

subsidies) using panel data in three countries: Denmark, Germany and the UK. They find that 

R&D subsidies tend to drive product innovation, while capacity enhancing (demand based) 

measures drive cost reducing innovations (process innovation to enhance efficiency). 

Furthermore, he concludes, in line with Buen (2006), that the main criteria for the Danish 

success, i.e. clearly having the best innovation results, was a coherent mix of supply and demand 

side. 

In a recent analyse, Peters et al. (2012) combine data from 15 countries and look at the effect of 

domestic and foreign supply and demand side policies on innovation.16 They measure 

innovation by patent activity, R&D support is operationalised through annual public R&D 

spending in photovoltaic (PV) and related energy efficient technologies, and demand pull policy 

is operationalised simply through the installed capacity of solar photovoltaic modules. The 

latter assumes a strong correlation between demand policies (that induce diffusion) and 

installed units. Thus, while most studies of demand policies look at the diffusion effects as such 

(and most often not at the innovation effect), this study looks at the importance of increased 

capacity as an assumed result of diffusion policies on innovation. 

The results are clear-cut: Domestic innovators benefit clearly from R&D support, there is a 

strong link between R&D support and domestic patent activity. Installed capacity in the 

domestic market, as a marker for domestic demand pull policy, has a statistically significant 

effect, albeit weaker than R&D subsidies: the bigger the home market (which can be supported 

by demand measures), the higher the innovation activity, the more a market grows, the more 

innovation takes place.  

However, there is an important difference between R&D subsidies and installed capacity 

(demand): R&D support in other countries has no effect on patenting output, regardless if it is 

close by or on other continents. In contrast, there is also a strongly significant effect of installed 

capacity abroad on innovation at home. This indicates that demand enhancing policies in one 

country will also affect innovation behaviour in other countries. This confirms earlier analyses 

by Brunnermeier and Cohen (2003) who point out that export intensity has a significant effect 

on eco-innovation. A detailed comparison of capacity effects even finds that foreign market 

effects are higher than domestic market effects. This is especially, but not exclusively (!) true for 

smaller countries, the smaller the home market of a company. Further, the distance of markets 

plays a role, though capacity effects in markets on other continents have much weaker effects 

than those on the same continent. All in all, domestic demand has a substantial innovation spill 

                                                             
16  They obviously control for price of oil and for time trends.  
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over to other markets (Peters et al., 2012, p. 1304), which means that the effects of policy 

support of domestic demand cannot be entirely internalised. 

These results are not in line with the expectations that geographical proximity and interaction 

of user and producer is important for innovation. Peters et al. (2012) explain this with 

specificities of the technology (PV) and the industry. There is a highly fragmented user structure 

and no technologically induced need to have R&D capacity close to the users. Rather, exporting 

of PV is relatively straightforward, as PV can be modularised and easily transferred to other 

market conditions. Thus, reacting to increase in foreign demand is relatively easy. This is again 

an important lesson: the less technologies or products need user – producer interaction for the 

development and deployment, the more demand based policies spill over to other markets. The 

authors imply that their results suggest a more cautious deployment of demand pull policies, 

the benefit of which in terms of innovation, not in terms of installed PV in the country (!), will 

spill over to firms from other countries. This, they conclude, opens up a real dilemma, as a 

national interest purely defined through innovation effect would lead to reduced efforts to 

increase diffusion and market creation for technologies that are socially desirable on a global 

scale. Demand policies will have to be internationally coordinated or supplemented by 

supranational or even global schemes. 

Diamond (2009) indicates the relatively small contribution of demand side subsidies compared 

to other factors. He analyses the US example of HEV vehicles. Different schemes have been 

introduced in various US states. The subsidies were largely given as tax credits of $2500 to 

$7500, depending on the size of the battery, complemented by a 50% tax credit for home based 

charging stations. There have been various changes in the kinds of tax incentives given, and 

States differ in complementary measures. The bottom line is that while diffusion of HEV in the 

USA accelerated dramatically, the monetary incentives in various forms had much less impact 

than the rise of petrol price, the average income of buyers, or the average miles travelled. In 

terms of financial incentives, consumers reacted stronger to those incentives that have 

immediate effects (waivers) than to those whose benefits are realised over time (rebates, tax 

credits). This is one reason why overall the monetary incentives had a weak effect, as a large 

portion of those incentives were given as rebates or tax credits rather than waivers. Monetary 

incentives need to realise a benefit at the point of purchase, not over the lifetime.17 Diamond 

(2009) further assumes that the weak effect of tax subsidies is due to windfall profits of the 

intermediary, the dealers. Moreover, there is a redistribution effect, as affluent people are more 

likely to buy HEV and thus to benefit.  

A further example for a diffusion programme is a subsidy programme for energy efficient 

technologies in Korea. This programme has led to an acceleration of diffusion of those 

technologies and a reduction of unit costs of around 40% in five years. Subsidies of 50% for 

most of the selected technologies (exception: 90% for home fuel cell) are given to consumers, 

who employ registered companies to deliver the technology. The instalment is supervised by a 

                                                             
17  This is also confirmed by an analysis of investment decisions in the US.  (Anderson and Newell, 

2004) find that firms are much more responsive to investment costs (upfront) than to energy 
savings over time (also (Hassett and Metcalf, 1995). Even if payback is the same overall, it appears 
that the longer the payback time, the lower the rate of adoption (Anderson and Newell, 2004). The 
authors conclude that initial subsidies are a much better way of incentivising firms to employ energy 
efficient technologies than a policy of taxing the resource use (and thus increasing costs over time 
(ibid, p. 42). The results are different for different technologies, indicating, again, that policy needs to 
target carefully for the highest leverage.  
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government official and only after accreditation the subsidy is granted. The programme has an 

inbuilt reduction of subsidy over time in order to keep up innovation incentives for suppliers. A 

full evaluation of the programme is not yet available, but first indications are that it has 

considerably increased awareness across industry and households and has sent a sustainable 

signal of stable market creation to Korean industry, which has increased instalment plans from 

1.9 Trillion KRW 2009 to 3 Trillion KRW in 2010 (OECD, 2011b). 

In a detailed case study for the Californian wind turbine sector, Nemet (2008) demonstrates 

positive investment and efficiency (learning) effects of a combination of demand side policies, 

but only with a serious time lag and very limited effects on innovation activity. He provides a 

narrative of interventions (investment tax credits (1978 to 1984), alternative energy tax credits 

(1979-1987) and production tax credits (1994-2002)) and their interplay and analyses their 

effect by looking at the relative costs and benefits of energy production and wind turbine 

installation over time. While the costs for producing electricity have been competitive to other 

sources of electricity as late as 2000, the major investments in wind turbines had been done in 

the 1980s through to 1995. Further, the case shows the efficiency gains that were triggered by 

the diffusion of the turbines, attributable to a variety of learning by using effects both within the 

producing firms and the companies buying and running the wind turbines. However, the case 

does not show any positive effect on inventive activity as a result of the increased diffusion due 

to demand policies. No meaningful relationship to patenting activity is found, especially not 

when highly cited patents are taken into account. The main explanation given is the remaining 

long term uncertainty of future demand which is to some extent relying on demand policies and 

thus on political decisions.  

The example of the German subsidy programme for PV (Nill and Kemp, 2009) shows the effect 

of a subsidy over time, its contingency upon budgetary and political changes. It has been 

justified as a niche programme that creates a broader window for a broader diffusion to set in. 

Nill and Kemp (2009) conclude that despite the positive effects of a niche stabilisation, there 

was no incentive built in to invest in more radical solutions for the next generation, hinting at a 

lock in effect of a demand based programme. 

The effects of demand subsidies on diffusion of eco-innovation have been modelled Cantono and 

Silverberg (2009). Their interest is in finding ways in which a minimal intervention can be 

designed, a subsidy to kick-start the diffusion rather than permanently subsidizing a socially 

desirable technology. They use an agent based modelling approach and develop a “perlocation 

model” that combines epidemic models (contagion between potential users, demand rather 

homogeneous) and heterogeneous threshold models (demand is heterogeneous and diffusion 

thus slower). They find that the socially optimal level of a subsidy depends on the nature of the 

learning economy. If learning economies are too low (that is learning costs are high), a subsidy 

would need to be permanent, it would not contribute to a self-dynamic process. If learning 

economies are very high (learning costs low), the subsidy would produce windfall profits as 

learning costs are relatively low and the technology would diffuse without it. Further, the level 

and the length of the subsidy make a difference. Cantono and Silverberg (2009) – only loosely –

refer to empirical evidence that suggests this relationship.  

Outside the area of energy efficiency technologies, much less activity and much less evidence is 

to be found. One example, especially in the 1980s, is a range of diffusion programmes that tried 

to support the absorption of process technologies CIM and CAD in the 1980s. Prominent 

examples of those have been so-called indirect-specific programmes in the manufacturing 
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industry in Germany (Edler, 2007, p.159 - 160; Lay, 1995; Wengel et al., 1995). They were 

“indirect” as they subsidised the buyer of technologies, not the producer, and they were specific 

as they funded selected technologies: CIM and CAD/CAM. The rationale of the policy was that 

the risk and learning costs of a fundamental change in process technologies would lead to an 

underinvestment, especially in SMEs, with detrimental effects on their long term 

competitiveness, and with detrimental effects on the innovation activity in the automation and 

software producing industry upstream.18 The supported firms could cover 40% of the overall 

costs of installation projects, comprised of personal costs internally, external advice and a share 

of the actual purchasing price (in one area, CAD/CAM). The programme was evaluated to be 

successful, having contributed to a 300% increase in the number of CAD user and 200% 

increase in number of CAM within four years. A control group approach found that the diffusion 

speed was significantly higher for firms that did participate in the programme. (Wengel et al., 

1995, p.90). 70% of the costs of funded projects were actually for purchasing hard- and 

software. The evaluation further found that the leverage effect is higher, the earlier the subsidy 

sets in on the diffusion cycle, when absorption externalities and the information asymmetries 

are highest. The more advanced a technology is on the diffusion curve, the higher the windfall 

profits. Finally, the programme that supported the actual purchase had a broader effect than the 

programme that was limited to overall project costs (personnel advice, Lay, 1995, p.294).  

However, the demand oriented measures largely seized in the 1990s, one reason being the 

perceived benefit of a large share of companies on the supply side that were located outside 

Germany, linking back to the econometrical evidence presented above (Peters et al., 2012). The 

economic and innovation effects for the supplier have never been evaluated. 

5.2 Information provision and labels 

One key means with which information can be provided are labels which signal a specific 

performance criteria of the innovation, and thus reduce the information costs of customers, or 

they come in the form of broader, more pro-active information campaigns. Those measures 

tackle information asymmetries, lack of awareness and sometimes lack of capabilities 

associated with the use of a new product, all of which can be major obstacles for the 

introduction of innovation and thus present disincentives for innovators. Against this widely 

shared basic rationale of labels, Dosi and Moretto (2001) have theoretically argued that eco-

labels that are awarded for specific products, could be counterproductive for innovation 

activities of the awarded companies at large, as the image effect of labels tends to spread across 

the range of products offered by the specific company and thus rewards conventional 

technologies and products in other areas of the awarded firm. Unfortunately, the little empirical 

work that has been done on information and labelling for innovation does not link back the 

diffusion effect to the innovation effect, but focuses mainly on the diffusion and on that basis the 

efficiency effects. 

Empirical evidence on the labelling and information campaigns is mixed. Anderson and Newell 

(2004) analyse information programmes geared at the investment decision of manufacturers. 

These measures combine a number of awareness and education activities, including labels. The 

authors concede that “surprisingly little is known” about the effects of such programmes on 

                                                             
18  This approach is different from the approach discussed in Shapira (2013) which is about enhancing 

the capabilities of companies to use technologies mainly (such as the Manufacturing Extension 
Programme), the German example is about subsidies for the purchase and introduction of a specific 
technology.  
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diffusion (ibid, p. 28). Anderson and Newell (2004) evaluated the US Department of Energy’s 

awareness programme Industrial Assessment Center Programme, a partnership of firms and 

Universities to educate manufacturing firms (500 participants) and to make them acquainted 

with how to interpret the information available (including labels) in order to make them invest 

in latest technologies. Payment of the programme is targeted at the Universities providing the 

information. They found that half of the firms targeted with those campaigns did respond and 

invest in energy efficient technologies.  

Banerjee and Solomon (2003) conduct a broad meta-evaluation of five US American eco-label 

programmes, four of which certifying energy efficiency technology, one renewable energy. Two 

of the programmes (Energy Star, Energy Guide) are public, the rest are private. Publicly 

administered programmes had a significantly greater effect on awareness and purchasing 

decisions as well as on participation of the manufacturers. This is said to be mainly due to the 

credibility and long term financial stability that was associated with the government run 

programme. In addition, the programmes were the more successful, the more they focused on 

specific product categories and specific partnerships. Simplicity of the label was important and 

– crucially – a clear demonstration of the cost savings over time (ibid., p. 116).  A further success 

factor was, in a few instances, that the purchase of a specifically certified product in a label 

scheme was rewarded with more favourable loan conditions by a partnering bank Banerjee and 

Solomon (2003, pp.119-121).  

On the basis of case studies, Tuerpitz (2003) finds that manufacturers of innovations rate the 

information asymmetry as one of the key obstacles for market diffusion. However, in her six 

case studies across a range of sectors, labelling to reduce information asymmetry was found to 

be of minor effectiveness, as existing labels are often too complex, not regarded as reliable and 

in some instances seen as potentially disguising negative effects of an innovation. Firms tend 

not to invest too much in labelling schemes themselves for the reasons of information 

externalities mentioned in section 3.3: the information can often not be limited to their 

individual products. Thus, public action is seen to be much more promising. Importantly, the 

firms saw labelling as potentially counter-productive for innovation. Especially in areas with 

short life cycles and a high rate of innovation activity the criteria that are important for the 

innovation may not always fit the criteria of an established label, an innovation may be reduced 

to those label criteria (in the perception of the consumer) and less acknowledged for its overall 

benefit. Other authors stress the time lag between the innovation introduced in the market and 

the labelling scheme (Teisl and Roe, 1998, pp. 140-150), so that environmental labelling can 

"negatively influence the manufacturer's ability to innovate, since adoption of a radical 

innovation can result in extended debate and loss of time before the eco-label can be used" 

(Allison and Carter, 2000, p. 46). Similar, Boer argues that labels are designed on the basis of 

existing standards. Thus, there is a dis-incentive to invest in the next generation, that would not 

be covered by the label or for which the label offers no distinction and thus no reward (De Boer, 

2003, p. 257-258). However, in an empirical study in German manufacturing firms, Cleff and 

Rennings (1999) found that eco-labels do play a role as incentive for innovation, but mainly 

with those companies that are in general more innovation active, while those that are less 

innovative are much more affected by (hard) regulation. Newell et al. (1999) recognise a 

correlation between the increase in the use of labels and the price elasticity of demand, in other 

words, the sensitivity to react to prices when making a decision to buy an innovation increased 

after the introduction of a label. In addition, labels by definition focus on a limited number of 

criteria. The more powerful labels are, the more the induce innovations that are focused on – 
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and limited to –those criteria (Hale, 1996; Karl and Orwat 1999: 217; Morris, 1997), thereby 

stifling variation and mutation. 

Recently, (Dendler, 2013) has compiled studies about the effects of labelling on consumption 

and production. Several of those studies found effects on innovation, but confirm the somewhat 

sceptical assessment. (Rubik and Frankl, 2005, p.146) find, in the washing machine sector, that 

specific energy efficiency targets connected with labels have driven innovation activity. Rather a 

claim than a clear empirical evidence is provided by (Sto and Strandbakken, 2009: 4) who argue 

that the EU eco-labels have been the major platforms for the manifold innovations in the last 

decade by providing transparency, comparison across the EU and thus intensified competition 

based on performance. This optimistic claim is put into perspective, though, by an evaluation of 

the EU Eco Labels which confirm the limitations above that may actually hinder innovation 

(Rubik and Frankl, 2005, p. 413).  

5.3 Policy to support user-producer interaction - one early example  

There are very few policy schemes and no proper evaluations of instruments that seek to bring 

together users and (potential) producers of innovation to harness the creativity and needs of 

users for future innovations. One example is the Danish programme for User-Driven Innovation 

that started in 2007 (Damvad, 2009; Mollerup, 2011). The programme supports innovation 

projects that are based on user needs and inputs, composed of groups of users and producers in 

areas in which there is a likely broader benefit for society should innovations be successful. The 

programme covers costs of joint projects of more than one company or research organisation 

and often NGOs (unions, interest groups), and finances projects up to the prototype stage with 

up to 50% of expenses. The overall budget for the programme was 13.5 Mio EURO per year; 

funding decisions are taken by a board of 12 individuals from public and private sector 

(Dahlerup). The knowledge produced in the projects cannot be entirely appropriated by the 

participants, provisions for spread of knowledge and insights through interaction and 

dissemination are in place. The programme was evaluated in 2009, based on a participant 

survey, interviews, and an “audience” survey of 3000 public organisations and firms (Damvad, 

2009). At that time, only one project had been completed, and “contribution to growth” could 

clearly not be assessed. However, the evaluation found that the programme filled a gap, as it 

allowed public sector service providers and private service firms to engage in novel ways in 

innovation activities. This was assessed as extremely important as the broader survey in 

Denmark across the economy and the public sector revealed that 90% of firms and public sector 

organisations did not understand the concept and value of user driven innovation. As the 

societal and application context of innovations is an integral part of the innovation generation, 

projects were much more likely to be truly interdisciplinary.  

In roughly 75% (private firms) and 64% (public sector organisations) of projects, social 

sciences or humanities participated, and in most of those projects they collaborated with 

engineering or natural scientists. In 75% of the projects, firms and public sector organisations 

cooperated. Further participants experienced enhanced skills of staff in cooperating and 

communicating with users and other organisations in the innovation chain and, subsequently, 

an increased awareness of needs and limitations of users. The most important recommendation, 

therefore, was that the programme not only served a specific need, but mobilised new 

combinations of actors, based on a perceived user need and idea and, most generally, triggered 
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a much needed process to educate firms, public sector organisation and society at large 

(Damvad, 2009). 

5.4 Market transformation: an example of mixed measures  

In the 1980s and 1990s mainly there have been a range of attempts to “transform markets” in 

the energy domain. Those approaches tried to boost markets for energy efficient technology, to 

accelerate the diffusion of societally desirable technologies and by doing so also impact on 

technology generation. The distinctive feature of that approach has been the combination of a 

vast range of demand measures for different phases of an innovation and diffusion cycle (see 

Figure 3), complemented in some instances by R&D support of various kinds (Geller and Nadel, 

1994; Neij, 2001). The intervention intensity of those programmes is immense; they target 

specific product categories (not specific brands, though) that have been assessed to be desirable 

or promising in terms of societal benefit in the future. They are not only focused on end-users, 

but take the technological innovation system (without using this terminology or concept) as a 

starting point and analyse markets, actor capabilities and linkages and state of the art of the 

technologies. This helps to detect bottlenecks and preferential leverages for an accelerated 

diffusion process and feedback to development of the next generation of technologies. The 

programmes are mostly designed with performance indicators and exit strategies, i.e. the 

phasing out of measures once the market has reached a specific threshold.  

Figure 3: Market transformation - policy measures and market maturity level 

 

Source: Neij (2001, p. 69) 19 

In general, market transformation programmes have been evaluated positively as regards 

efficiency savings and transformation effects in markets (Rosenberg and Hoefgen, 2009; York 

                                                             
19  Note that standards could be explicitly used here in all three phases if this policy were to be rolled 

out at national or EU level. For the use of standards in innovation policy see: Blind (2013). 
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and Bentham, 1999), with considerable spill-over to consumer behaviours in neighbouring 

markets. The strategic intelligence requirements for those programmes is large, and often, the 

economic benefits (and costs) are not properly evaluated (Rosenberg and Hoefgen, 2009). 

Rather than summarising a number of programmes (for examples see Rosenberg and Hoefgen, 

2009; York and Bentham, 1999), we focus on one example, the Swedish approach, and extract 

the main lessons for demand based measures more generally.   

At the heart of the Swedish variants has been public procurement as catalyst for the diffusion, 

with the intention for private demand to take off as a result.20 This was accompanied by a 

variety of awareness and education measures. The Swedish programmes are reported to have 

been highly successful in the diffusion of efficient technologies, despite some mixed results 

(Edler and Hafner, 2007; Neij, 1998; NUTEK, 1994; Suvilehto and Överholm, 1998, p.102-104). 

The evaluations demonstrate a range of new developments and successful market 

introductions. However, many programmes were less successful in market penetration, i.e. in 

reaching consumers that are far away from the initial adoption frontier. While in some cases, 

market penetration for new products (in lighting systems, for example) was up to 2/3 of the 

potential market, in other areas the penetration was extremely poor (air condition systems). In 

markets with considerable penetration, there was a strong increase in energy efficiency as well 

as reduction of life cycle costs of those innovative products. Further, in many areas the initial 

product was further improved, and standards beyond the original ones used were developed 

(Neij, 1998). Finally, the evaluations find change of behaviours and attitudes with consumers.  

There were a variety of success factors success factors of that programme, including  

 a thorough prior analysis of the market (underlying technologies, supply and demand (!) 

chains); 

 user groups involvement21;  

 bundling of demand (public-public and public-private); 

 accompanying monitoring of market developments; 

 sustained efforts, long term benchmarks. 

However, there was no evaluation that looked at the overall, wider cost-benefit of those 

programmes. Such an evaluation would have to look at the potential limitations for the decision 

making when targeting very specific technologies, the reduction in variety and the potential 

limitation of competition and learning and the potential counter-productive lack of pressure to 

further improvement due to the induced market growth. 

6 Lessons and Conclusions 

This report has looked at existing evidence on selected innovation policy instruments that are 

geared towards supporting private demand for innovation. It covers only a part of the demand 

based innovation policy activities, other reports in this Compendium will cover other areas22. 

However, this report has produced a conceptualisation of demand side policies as a bias for a 

better understanding of evidence across the range of demand side measures. Demand side 

                                                             
20  For public procurement policies geared towards innovation more generally see Uyarra (2013) 
21  User group involvement was a characteristic of second generation of programmes in Sweden. 
22  Rigby (2013): Pre-Commercial Procurement, Uyarra (2013): Policies to Support Public Procurement 

of Innovation, Gok (2013); Innovation Prices, Hayden (2013); Foresight, Blind (2012); Regulation 
and Blind (2013): Standardisation. 
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policy has only come back on the innovation policy agenda, and is still poorly understood in its 

principle rationale and as regards the differentiation of instruments. For this reason, the report 

first presented a typology of interventions, then conceptualised the different ways in which 

demand influences innovation and then developed the various intervention rationales – market 

and system failures, domestic growth and societal goals. In the following, the main conclusions 

and lessons are drawn. 

Emerging demand side innovation policy approaches appear to be very limited in their 

outreach, focusing largely on public procurement of innovation or pre-commercial 

procurement. Innovation policy has not yet systematically discovered the role of other 

instruments and the various ways in which private demand influences innovation. Beyond a 

limited, albeit growing, number of public procurement and pre-commercial procurement 

schemes (see Rigby, 2013; Uyarra, 2013), there are almost no explicit policies to improve the 

ways in which public and especially private demand can trigger innovation, ask for new 

solutions. There are also only very few approaches to improve the interaction between user and 

producer with a view to co-producing innovation and there are no policies, as far as we know, 

that try to harness the innovation activities of users themselves for a broader market. Needless 

to say that evidence as regards the effect of policies to support those modes of influence of 

private demand on innovation is scarce. 

More from inference than from explicit evidence, it appears that innovation policy in general 

has yet to develop a sound conceptual understanding of the many different ways in which policy 

could support private demand for innovation and of the limits and potential drawbacks of these 

policy measures. The idea to support private demand and improve the demand conditions more 

generally has entered the policy debate, but without sufficient conceptual underpinning and 

operational creativity based on evidence. There is a case to be made for innovation policy on the 

demand side more broadly, but it has yet to be made by policy makers in their specific contexts. 

Largely copying demand side innovation concepts, and limiting it to a small number of 

approaches, will not fulfil the potential of demand side policy. 

While innovation policy has been slow in picking up these concepts, environmental and energy 

policy have used and implemented demand side policies – for public and private demand – 

much more rigorously. However, the review has shown that debates, policies and evidence in 

this area have traditionally been poorly linked to the innovation policy discourse and practice. A 

lesson for policy is to improve the linkages between domain based policies and innovation 

policy, not only for mutual learning, but for a mutual support of the respective agendas. Mission 

oriented innovation policy will have to be supported by innovation policy, not monopolised.  

There is some evidence that price based instruments are more effective than command and 

control instruments in the area of energy efficient technologies. Many analyses in this report 

have shown the positive effect of subsidies and taxes especially in early stages of the diffusion 

cycle. Importantly, however, to trigger more radical innovations or to make little innovative 

firms invest in innovation, regulation and command and control are shown to be more effective. 

It appears that the intelligent, contextualised interplay of demand based measures, with a 

change of mix over time, can deliver uptake and diffusion and link back to innovation. But the 

functioning of those instruments needs to fulfil a range of conditions in order to minimise 

windfall profits and potential counter-productive effects on innovation.  
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First, there is no simple answer as to which instruments perform better under which 

circumstances. Policy is highly specific to the national context and existing and complementary 

regulation and policy activity, to general market conditions on the supply and the demand side.  

Second, demand based policies need to keep up incentives over time. Many studies have 

highlighted the negative effect of supporting demand for existing technological solutions rather 

than incentivising for the next generation of innovations. Demand side policies – financial or 

through awareness and labels – can produce the lock in into second rate technologies they are 

supposed to overcome by reducing the pressure of the supply side to invest into further 

innovation or redirect efforts to specific features of innovations as requested, e.g., in a subsidy 

or label. It is essential that demand side measures have an in-built incentive for producers. 

Some of the schemes discussed in this report have been successful in doing so by reducing the 

level of demand support over time. As adoption externalities decrease, so should the subsidy. 

This decreases the incentive for buyers to buy an existing innovation over time and increases 

the attractiveness of a novel solution.  Many measures in the area of energy efficiency were 

geared at diffusion of specific technologies in order to reach energy efficiency targets. They did 

not check for the innovation effects in the long run and thus, potentially damaged their own 

course. Such a policy of reduced subsidies over time also reduces the windfall profit on the 

demand and supply side, as demand side subsidies and tax measures have a free-rider and 

windfall effect due to an often large public share of public money per unit, and this effect is the 

more considerable, the further down the diffusion curve an innovation is. 

Third, demand measures need to take timing into consideration very carefully. Demand side 

measures can trigger broad demand for a radical innovation too early, creating a market for an 

immature and still inefficient technology without clear provisions for this further improvement 

(Bradke et al., 2009). This will lower the incentive for producer to further invest in efficiency 

gains, and capabilities and accompanying infrastructure investments are geared towards 

delivering the state of the art technology for which a subsidy exists. The tension is between 

variety and openness for better solutions on the one hand, and a roll out of the latest 

technologies that would improve societal welfare altogether on the other hand, and by doing so 

giving an incentive to firms to cash in their latest innovation rather than re-invest in the next 

generation (Jaffe et al., 2005). This points to a need to keep in mind the technology or 

innovation cycle as such, i.e. to get the timing right for demand intervention and to complement 

demand measures with adequate support on the supply side (Cantono and Silverberg, 2009, p. 

488; Meyer-Krahmer and Dreher, 2004). In addition, some of the studies in this report have 

shown that innovation effects on the supply side depend on the expectation of long term 

demand. Thus, demand based measures must be credible in triggering a persistent demand that 

justifies innovation investments (Kemp, 2000; Nemet, 2008). 

Fourth, incentives need to be simple and to be communicated clearly, and the nearer to the time 

of purchase the benefit is realised, the more likely the incentive works. The evidence is strong 

that if benefits are spread over long periods in the future, they are significantly reduced in their 

effects. Even if the net present value of the financial support is greater, demanders go for “less 

now” rather than “more over time”.  

Fifth, a constant challenge is the right level of the incentive. Modelling approaches and empirical 

analysis have shown that for each technology and each context the learning economies are 

different. Policy needs to make reasonable predictions about the level of externalities, about the 

preferences in the market and about the subsequent diffusion effects on the demand and supply 
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side. Ideally, the subsidy nudges a reasonable share of demanders into buying to then trigger of 

a more sustainable diffusion. If the gap between the intrinsic preferences and the real market 

price is and remains too high, a subsidy might never succeed in triggering a market. If the gap 

the subsidy fills is very narrow, the likelihood of windfall profits and inefficiency is high. 

There are further tensions in demand side measures. While the benefits of supply side measures 

can more easily be contained to actors within a country or region, the evidence in this report 

has demonstrated that demand abroad has a significant effect on domestic innovation activity. 

This means that demand based measures take effect across borders. Especially in large 

countries a roll out of financial demand side measures will trigger innovation abroad. From a 

global societal welfare perspective, e.g. carbon reduction, this is not a problem, from a domestic 

economy policy perspective, it could be one. This calls for internationally coordinated action in 

areas of the grand societal challenges. This is where in Europe the EU and coordination through 

European actors could play a pivotal role, pooling risks and benefits and by doing so 

overcoming Member State fears of supply side effects outside their territories. It also points 

towards the necessity to consider, case by case, the need for interaction between user and 

producer and the spill overs to local economy more broadly when defining demand based 

innovation policy measures.  

All of the above points to the need for demand side policies to be supported by very 

sophisticated strategic intelligence. The Market Transformation examples have shown that a 

thorough analysis of bottlenecks and entry points for policy across the whole technological 

innovation system is required, as an isolated subsidy or awareness measure would not deliver, 

as often whole systems must change. Further, any ex ante analysis of demand conditions must 

establish not only the major market failures, but include the system failures and an analysis of 

the supply side conditions, as well. For specific technologies, different analyses have found 

slight differences in the relative importance of supply vs. demand side measures. What is clear, 

though, is that demand side policy cannot be designed in isolation. To support private demand 

in absorbing innovation, or even in asking the market for innovation (demand triggering 

innovation) necessitates a good understanding about the capacity of the supply side to deliver – 

and the potential support needed to enable the supply side to deliver. Evaluations need to trace 

the effects on both sides, over time and to monitor progress both in terms of market creation 

and in terms of effects on innovation upstream. The connection of increased demand back to 

innovation is poorly understood. The econometric analyses in this report almost exclusively 

look at changes in patenting as the dependent variable, while many innovations are not based 

on patentable technology at all. The innovation contribution of demand side policies thus 

appears to be under-valued. This would be the task of evaluations with a clearer view on the 

innovation effects. It is important to stress that we have almost no evaluations of demand side 

policy measures within the traditional realm of innovation policy (Edler et al., 2012). And in 

domain based policy instruments we lack a sophisticated methodology to acknowledge the total 

innovation effects over time. This is where domain based and innovation policy based traditions 

should meet, in order to support the linked up policy making in the future that will be needed. 
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