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1 Introduction 
 

This report contains a discussion of the role and value of prizes. Drawing throughout on the 

literature review, the report shows that there are gaps in the incentives for innovation for 

greenhouse gas mitigation and claims that, if they could be filled, new ways of tackling 

climate change will come forward. These gaps include the absence of effective markets for 

greenhouse gas emissions, incomplete capture of the value of innovations by firms, 

incomplete incentivisation of those firms’ managers, and limits to the effectiveness of public 

grants in commercialising innovations. 

The weaknesses in low-carbon innovation markets are difficult to measure, but manifest 

themselves in many ways. Cheap and even profitable energy-efficiency measures are 

ignored or only slowly adopted by consumers. Commercialisation of alternative fuels has 

arguably been restrained by lock-in to existing petrol refuelling networks. Solar panels have 

until recently been confined to niche uses. Carbon abatement opportunities in developing 

countries, which may offer some of the cheapest and largest scale reductions, are researched 

by only small and niche public research institutes. Research on adaptation is even more 

neglected. 

Existing policies – regulation, subsidies, the patent system and public research – go some 

way to delivering private and public innovation. However, they are blunt and inflexible 

tools. The nature and scale of low-carbon innovation means it is unlikely to be overcome 

solely by the stick of compulsory regulation (such as vehicle emissions standards), through 

the unconditional handout of a subsidy, or by granting legal monopolies through the patent 

system. There may be entrepreneurs and researchers who will respond best to the additional 

‘carrot’ of a carefully specified prize reward and that prizes can therefore partially close 

some of the gaps in innovation.  

Historically, prizes have often been strikingly successful at delivering innovation. Major 

challenges and bottlenecks such as accurate time-keeping at sea, transatlantic flight, and 

private spaceflight have been surmounted by focussing the attention of researchers with a 

prize reward. Theory suggests, and scattered evidence supports, the argument that prizes 

are highly effective at leveraging private innovation effort. For instance, competitors for the 

$25,000 Orteig prize collectively spent some $400,000 in its pursuit. Prizes also facilitate 

contact between parties with common interests, enabling commercial exploitation of 

innovations such as the recent partnership between Virgin Galactic and Scaled Composites, 

winner of the Ansari X-Prize. Socially, they have the potential to create interest and wider 

public engagement in innovation and climate change. Policy makers may also be attracted by 

the transfer of risk to the private sector, which ensures that a prize reward is only paid out if 

the challenge embodied in the prize is achieved. By maximising investment and minimising 

public cost risk, prizes have the potential to offer value for money in public expenditure. 
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However, value for money will only be obtained if the prize is designed and executed well. 

There is some complexity involved in choosing the right prize to address a policy gap 

because there are a number of types of prizes and innovators. Each innovator is more 

powerfully motivated by some rewards than others, and more sensitive to certain types of 

costs of entry. Arguably, the Rockefeller STD testing prize expired unclaimed because of 

weaknesses in the prize’s design. The evidence suggests that the design of the prize needs to 

match the rewards offered and address the costs imposed on entrants. Fortunately, once a 

clear policy goal for the prize has been established, the selection of the type of prize is more 

straightforward. The implementation of the prize involves many facets including: setting the 

target, defining the prize-winning conditions, setting the entry conditions, choosing the 

participants such as the judges, establishing an administrative infrastructure, creating a 

platform for advertising prizes and for competitors to submit their entries, marketing the 

prize and building commercial services around the prize activities. Calibrating the size of the 

prize reward is particularly challenging, and must balance the social value of success with 

the privately-incurred costs and risks. 
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2 Gaps in innovation 
2.1 The difficulties for innovators 
Innovations can occur anywhere in the economy. Let us consider the incentives for 

innovation faced by four important groups: academics, small companies, large companies 

and public sector organisations, using characterisations of each group. 

Academics face few professional incentives to commercialise their research. Career 

progression is conditional on their publication record in peer-reviewed journals and 

performance is also measured in securing grant funding from research councils and other 

sources. 

Small companies may have a reputation for employing disruptive or radical innovators, but 

they are focussed on their principal objectives, and may only bring forward a small number 

of innovations. In order to survive, they maintain a narrow product focus, often operating in 

niches in order to overcome barriers to entering markets, and to manage commercial risks 

which are higher due to their smaller size, lack of cash and vulnerability to negative shocks. 

Small companies may not have the resources to defend their intellectual property. There are 

examples of small companies who choose not to protect their intellectual property because 

they believe it to be too expensive to defend. Small companies may therefore be discouraged 

from taking their innovation to market and to large companies, in case it is exploited by 

others, leaving them without the financial rewards or the recognition of having been the 

innovator. 

Most large companies have come to specialise in incremental rather than radical innovation 

and tend to follow established technical pathways and business models, being locked into 

the conventional technology in mass markets in which they can achieve economies of scale. 

They are able to mobilise large amounts of R&D effort, but most deploy little of their 

resources in R&D, except in particular markets where technical progress is rapid, such as 

information, computing, telecommunications and pharmaceuticals. The firms recognise the 

difficulty of appropriating value from innovations which can be copied by competitors. 

Furthermore, within most firms, shareholders delegate to managers by setting executive 

remuneration structures which reward market share, sales targets, and profits. The value of 

innovation outputs is difficult for shareholders and managers to measure and may not be 

monitored or rewarded fully. 

Public sector organisations are also sometimes known for their innovation, particularly in 

social enterprises, in looking after vulnerable people, and in achieving environmental 

performance. However, they are limited by budgetary constraints that are explained later in 

this report, by processes of accountability which stress adherence to rules and by a structure 

of career progression which encourages risk-averse behaviour. 
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All the factors above reduce the level of innovation, especially with regard to innovations 

that compete against entrenched substitutes, which is a situation that will often apply to low-

carbon technologies. While the direction of this bias is clear, the degree to which innovation 

is sub-optimal cannot be estimated accurately because of the diversity of innovation 

processes highlighted above and the qualitative nature of many of the limitations on 

innovation. Moreover, the optimal amount of innovation is not always clear since it will 

depend on policy and social preferences that are complex. 

2.2 Commercialisation 
Experience suggests that a large proportion of promising innovations fail to find a 

commercial market. The commercialisation of technologies involves scaling up and learning 

about the performance of the innovation during its commercial use. The achievement of scale 

and high product performance in a customer’s use may require considerable investment 

spread over a considerable period of time. While commercial revenues from customers with 

niche requirements may be found early in this process, allowing the investment to be 

financed, innovations with longer lead-in times may not find private investors willing to 

wait long enough. There are few private investors, other than individual company owners, 

who are willing to wait more than five to ten years to cash in their investment, and managers 

of shareholder funds are usually remunerated on much shorter-term performance. In 

comparison, the development time required for some innovations, particularly materials, can 

be long. Furthermore, innovations which require large investment in the commercialisation 

stage may only be brought about by large companies with large R&D programmes or in the 

public sector. As suggested above, both parties have limited incentives to bring innovations 

to market. 

In the early stages of commercialisation, close relationships with customers are important. 

Without them, product performance cannot be evaluated and tuned to customers’ needs, and 

the innovator cannot assist the customer in its awareness of the innovation, helping to 

overcome barriers to adoption. There are substantial costs of management effort involved in 

matching innovators with customers willing to assist in commercialisation, and there are 

major risks for the innovator in making the wrong choice. Not only must the customers be 

willing, they also have to be predictive of generic demand, so that the innovation can be 

tuned to the needs of the mass market. The process of predicting generic demand is likely to 

involve analysis of future market trends and close consultation on the priorities of (potential) 

customers. Customers should also be growing, so that adoption helps to fund the scale up of 

the innovation, and they should be willing to take references and in so doing help to 

overcome adoption barriers for new customers. Close customer relationships are important 

for the innovations of large and small firms, and especially critical to the success of small 

firms who have limited resources. 

The skills involved in commercialisation of an innovation may be quite different from those 

involved in the early invention stages. Much of the value that can be added may come from 

understanding how the innovation can be made useful to customers, how its performance 

compares to alternatives, and what complementary investments may be needed by 

customers. Thus, commercialisation may require a good knowledge of the demand and 

supply sides of the market, and for widespread adoption, the relevant market will be defined 

widely. There may be few innovators in the academic community and in small companies 
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who combine these skills together with those of innovation. The specialisation which 

individuals and their organisations have may lead them to radical invention and innovation, 

to excel at commercialisation, or to set the pace in incremental innovation. Hence, for an 

innovation to gain widespread adoption it may be necessary for it to transfer from one party 

to the next for each subsequent stage of its development. There are costs involved in that 

match-making, and they may represent a particularly high barrier to commercialisation.  

Often, though not always, a technology becomes the standard by being the first among rival 

technologies to scale up and reach mass markets. The users of that technology build their 

own processes around it, and the system becomes locked-in to the standard technology. The 

production, transformation, distribution and consumption of fossil fuels is an example 

because it is a highly asset-intensive system. There are vertical supply relationships within 

the industry and often within firms, a small number of large players and huge investments 

that have already been made and will be made in the future. These create a great amount of 

technological inertia or lock-in and it may be difficult to commercialise new technologies 

other than those that incrementally fit within this structure. This may help to explain why 

large firms operating in these asset-intensive sectors concentrate on incremental innovation 

and similar products, such as liquid biofuels, which rely on the current infrastructure. 

Conversely, for radical technologies seeking to establish themselves in new markets, the 

prospect of this lock-in is a substantial incentive to innovation because it is accompanied by a 

high market share. However, achieving lock-in is a prolonged process that relies on rapid 

and extensive commercialisation and adoption. Only firms with major resources and the 

right combination of skills are likely to succeed. For policy-makers, the dilemma lies in 

ensuring that the most promising innovations, rather than simply the first to market, are able 

to achieve lock-in.  

2.3 Adoption 
Once an innovation has been developed into a commercial prospect, it may be adopted by 

users. Only after an innovation has been adopted and diffused will it have significant 

impact. For adoption to happen, it is likely that further investment will be needed by the 

users themselves, integrating the innovation into their business processes, changing their 

processes, modifying their products, or, where the users are final consumers, learning how to 

use it, and switching to it once their existing products need replacement. The speed at which 

an innovation is adopted may be determined by how much investment is needed, and 

radical innovations may require more than incremental ones as a consequence of the more 

dramatic effects they have on existing ways of doing things. 

2.4 Grant funding 
In the same way that shareholders find it difficult to monitor and reward innovation in the 

private sector, the government finds itself in the same situation in the public sector. Within 

public institutions, the incentives upon managers to innovate may even be weaker, because 

of the way in which managers’ performance is assessed and because of the arrangements for 

financial control. The managers’ control is more difficult because in the public sector, there 

are no profits, sales or market share targets for measuring performance, but instead cost 

targets and times taken to deliver services. Often customers cannot choose what products 
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they will consume or from whom they will receive them. Managers are therefore judged on 

service levels and costs. Investment in innovation may bring no immediate improvement in 

service levels and may increase costs, so innovation may be discouraged. In addition, the 

financial control of public institutions limits borrowing, often prohibiting it, such that capital 

expenditure has to be met from operating budgets. Investment then brings with it an 

opportunity cost in operating and maintenance expenditure, and is only undertaken where 

absolutely necessary, leading to underinvestment in all forms of capital asset. The 

Government is now beginning to encourage innovation in the way public institutions are run 

by giving those institutions more financial freedoms, including, in a few cases, powers to 

borrow and, in some areas, through more sophisticated monitoring of managers’ 

performance. 

The government supports academic institutions by paying for research. This funding is in 

the form of grants which reduce the cost of research, often to zero, for the academic 

institution which receives it. The grants are usually short term, of the order of three to five 

years in duration, and the work tends to be highly complementary with the lead academic’s 

specialism, resulting in the publication of peer-reviewed papers. The grant-awarding system 

itself heavily involves the academic community. It is difficult for government, through this 

grant system, to fund the commercialisation of innovations because customers have limited 

weight in directing grants, and the grants are not contingent on outcomes. Furthermore, 

academics often do not have the relationships with customers which they would need in 

order to achieve successful commercialisation. There are initiatives in place to address these 

issues, but the underlying dynamics are likely to remain. 

2.5 Greenhouse gas mitigation 
One can debate whether any of the issues above leads to a general level of innovation that is 

sub-optimal for society. However, history has shown that changes in the system, such as 

increased protection of intellectual property through patents, such as occurred in the early 

nineteenth century, can have profound effects on the level of innovation that occurs. 

In one area, greenhouse gas mitigation, innovation is clearly socially desirable, and its level 

is certain to be sub-optimal. This is because much of the economy faces no cost of emitting 

greenhouse gases (carbon price) or, if it does face a cost, such as through the EU Emissions 

Trading Scheme, the magnitude of the future cost is sufficiently uncertain to depress 

investment substantially beneath its socially desirable level. At the same time, the production 

of some fossil fuels is heavily subsidised in many jurisdictions, reducing the financial payoff 

from avoiding carbon emissions. These are both government failures. 

In addition to the absence of effective markets for carbon, there are features of the market for 

energy that result in low investment in emissions abatement. One of the most important 

features arises as a consequence of the way in which people take decisions when confronted 

with complex choices. These decisions, taken by managers within the private and public 

sector, and individuals for their own private consumption, apply rules of thumb which 

simplify the decision. These rules of thumb contain distilled wisdom received from others, or 

experienced directly, have evolved through use. Often they involve discarding information 

that is not central to the decision, and reliance on a few key indicators. Energy and 

greenhouse emission costs are often peripheral to a decision, even though the economy and 
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individuals’ consumption are energy dependent, because few activities are highly energy 

intensive. When the decision involves a choice between purchasing products that are carbon-

intensive and those that are not, the carbon cost may not feature as an indicator in the 

decision. These features also apply to other inputs other than carbon, but maybe with fewer 

social consequences. 

2.6 Conclusion 
The discussion so far has described something of the natural history of innovation, its actors 

and their behaviour, their inter-dependence and rivalries, the stages of evolution of new 

innovations, and the range of niche specialists and generalists that may be found in many 

markets. Four themes emerged relating to the private sector. The first is that the costs of 

greenhouse gas emissions are not borne by producers because of the absence of effective 

markets for carbon, and the consequent failure to encourage investments to mitigate 

greenhouse gas emissions. The second is the important role that customers play in bringing 

innovations through from their early stages of development to widespread adoption. The 

third is the presence of the cost to be borne searching to form teams of specialists capable of 

taking innovations through to market. The fourth is the difficulty shareholders have in 

promoting innovation effort among managers and in capturing the value that innovations 

create. 

Two themes emerged relating to the public sector. The first was the institutional constraints 

on investment and innovative and risk-taking behaviour in the public sector. The second was 

the way in which grant funding programmes push technology development with little 

engagement from customers or pull towards commercialisation. 

The situation is that there are gaps to be filled in the private and public sectors, as well as in 

the adoption process. The situation is summarised in the diagram below, illustrating that the 

innovators, the nature of innovation and the barriers to innovation are many and are likely to 

vary between sectors. 
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Figure 1 Summary of the gaps to be filled 
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These themes are of special interest within this report because the evidence on climate 

change shows that the relationship between greenhouse gas emissions and the economy 

world-wide will have to be altered dramatically if severe changes in climate, with all of its 

consequent damages, are to be avoided. Not only will the relationship have to change, it will 

have to change a very great deal faster than it has historically. Furthermore, many of the 

changes will have to take place in sectors which exhibit naturally low rates of R&D effort and 

have characteristics suggestive of barriers to innovation. To take just a small number of 

examples: 

 Air travel is growing rapidly, but there are currently limited prospects for low-

carbon aircraft in the medium-term. 

 Energy-efficient devices are often financially worthwhile to install but are ignored 

or only slowly adopted by consumers.  

 Alternative fuels, and even increases in the concentration of biofuels will require 

substantial adjustments to existing fuel networks and the vehicle stock.  

 In the developing world, while lock-in to carbon-intensive technologies may not yet 

have taken place, low incomes are a direct constraint to the mass adoption of all but 

the cheapest innovations. 

 High uncertainty over future carbon prices has restricted investment in carbon 

capture and storage techniques which require major up-front research and 

investment. 
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3 The role and value of 

Prizes 
3.1 Social value 
This report now turns to the role that prizes might play and assesses their efficacy and value 

for money. Prizes are a common feature of modern life. They have become especially 

popular over the past century and have a history which stretches back millennia. They are 

common in sport, the arts and sciences where they confer varying mixes of cultural 

recognition and commercial value. There is much less of a tradition of prizes as an 

instrument of public policy. 

Below, this report offers a case for prizes in terms of the economic incentives they provide. 

Before it is presented, a few words on the specific focus of this analysis are appropriate. An 

economic rationalisation of this kind is unlikely to reflect the full spectrum of effects that 

prizes can confer. An economic perspective offers a convenient framework into which the 

rewards from competing for prizes can be compared against the costs of entering the contest. 

However, other disciplines, such as sociology, consider the effect of prizes on society’s 

attitude towards achievement, creativity, commerce, and value beyond the market place. 

These broader perspectives on the role of prizes are important. The act of creating prizes 

reflects the culture in which we live, prizes may be run for entertainment, for commerce, for 

influence or for public policy. Not only may prizes reflect the cultural environment, they 

might also change it. The festival atmosphere and exciting spectacle of prizes may help to 

engender optimism in solving climate change problems. A prize can create a rallying point, 

around which ambitious events may be organised, and attract attention to the competitors 

and especially the victors, the organisers and the host location. Thus, over time it may 

change the way in which the pursuit of solutions to the climate change problem is viewed by 

society. 

There may be a potential benefit from the statement that a prize makes regarding the value 

that society places on solving certain problems. On the other hand, there is a risk that it 

proselytises the values of the prize organisers and bureaucratises the creative and 

commercial act of innovation. To the extent that it does the latter, it would be likely to attract 

counter-prizes designed to expose any perceived hubris in a government-sponsored prize. 

There are therefore different effects of prizes to identify and address in the design of public 

policy. Yet, the social and economic effects will often be interlinked; policy designs defined 

in economic terms will still need to rely on the breadth and degree of attention that a prize 

can bring to address research gaps. A prize that is socially ostracized may not achieve its 

economic objectives. On the other hand, one that attracts controversy may achieve greater 

profile. These are factors that deserve consideration in a prize’s design. 
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3.2 Effects 

3.2.1 Matching functions 

One of the effects of prizes is that they bring disparate players into contact with each other. 

Panels of judges, competitors and audience are all convened and can exchange information 

so that the opportunity for mutually beneficial transactions is created. There are several 

possible interactions that could result from activity fostered by innovation prizes. Innovators 

may identify complementary innovations which they can exploit together, customers 

through whom they can develop their products, financiers willing to fund product 

development and scale-up, and investors capable of offering an exit for their equity. There 

are many more combinations of contact that could be made, but all help reduce the 

informational gaps between actors with different but complementary skill sets. 

The potential for matching goes beyond those directly involved in the prize or interested in 

the innovations themselves. A prize gathers up information on the achievements and skills 

of competitors and can make it available for those looking for specific skills. It can also 

compile and disseminate details regarding innovations that might otherwise never be 

registered and become publicly known. 

The searching, gathering and matching functions that a prize can perform are vastly 

amplified by the internet and by search engines. These tools, which have only become 

widespread and powerful very recently, offer new possibilities for the ways in which prizes 

are run and the services which they can provide. The design and administration of 

commercial prizes is now showing signs of becoming a commercial activity. 

3.2.2 Financial effects 

The financial effects of a prize are to lever investment towards specific domains of research. 

The benefits of this leverage depend closely on the ability of policy-makers to identify the 

research areas of greatest social value. Informational problems and government failures 

mean this is rarely achieved perfectly, but it is likely to be a major improvement provided 

that the policy-maker guides research in response to market failures or has social objectives 

not reflected in market incentives. The ‘winner-takes-all’ nature of a prize then allows a large 

amount of investment to be leveraged, many times the value of the prize reward. The effect 

depends on competitors exerting effort in response to the average probability of success by 

any firm, since their personal chance of success depends on the failure of others to get there 

first or outperform them. By contrast, the optimal social level of research is determined by 

the incremental probability of success from another £1 of investment. Since stubborn 

problems become increasingly expensive to overcome, the average probability is above the 

incremental probability and prizes are a cost-effective way of leveraging research investment 

compared to other policy instruments. 

3.2.3 Commercialisation 

Prizes have a unique advantage with respect to commercialisation because they can 

substitute for the essential match-making function between innovators and investors 

identified earlier. By signalling the most competent innovators and the most promising 

inventions, individuals with the appropriate skill sets to provide funding and advice on 
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interaction with consumers are able to direct their attention to the areas likely to deliver most 

value. Moreover, customers themselves become aware of the value of an innovation and, 

particularly given the prestige associated with a prize-winner, have the confidence to invest 

in the learning, testing and early adoption processes critical to successful commercialisation. 

Additionally, for radical innovations establishing a dominant technology or new standard, 

supporting the best, rather than the first, innovations has long-term advantages. Prizes can 

facilitate this objective by opening up the innovation process to a wide range of entrants and 

allowing a range of social, rather than merely financial, considerations to be taken into 

account in identifying the most promising technology. A tournament, rather than a race, 

allows a package of attributes to be assessed rather than only the speed of innovation. 

Receiving endorsement and support in scaling-up commercialisation, the most promising 

innovation is given the best chance to achieve lock-in.  

3.3 Prizes and other policy instruments 
Traditional innovation policy has relied on regulation, subsidies, the patent system and 

government research. Theoretical and limited empirical evidence suggests that prizes can 

perform many of the same functions as these policies. Prizes can be targeted to more specific 

challenges than regulation, while being open and flexible to the full range of possible 

solutions. Compared to subsidies they do not require monitoring of researchers’ efforts and 

place the risks of failure on the private sector where they can most efficiently be managed. 

Finally, while the patent system can provide a limited financial incentive to private 

innovation, prizes can leverage substantial third-party funding by virtue of their ‘winner-

takes-all’ characteristics. 

Further, prizes could play an important role in the development of new markets (by raising 

awareness or guaranteeing future demand) and encouraging commercialisation (by 

signalling the best innovators to investors). These stages, which will be especially critical for 

low-carbon innovation, currently represent major gaps in innovation policy. 

However, prizes are not a universal solution and would be most effective where they 

complement existing policies. Indeed, there are specific functions which other policies might 

perform better than a prize. In particular, regulation can encourage diffusion by imposing 

industry-wide standards, subsidies can reduce financial barriers to entry that prizes actually 

raise, and patents can ensure firms remain focussed on end-customer preferences. Hence, 

prizes may be most effective when set in the context of a package of complementary policies. 

3.4 Value for public policy 
It is possible to assess the forms of benefit that a prize might bring even if it is difficult or 

unfeasible to quantify the value of those benefits. These benefits can be compared against the 

themes emerging from the preceding discussion of gaps in innovation incentives. 

In the private sector, the first theme was the absence of efficient markets for pricing carbon. 

Cash rewards in the form of prizes may compensate for the lack of firm carbon prices. The 

second theme was the role of customers in bringing innovations through from their early 

stages of development to widespread adoption. Prizes can contribute in this way too, by 
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involving customers in determining the victory criteria and appointing them to judging 

panels, and by rewarding winners with supply contracts. The third theme is the costs of 

searching to form teams of specialists capable of taking innovations through to market. 

Again, prizes can help by bringing parties with different skills into contact for the first time. 

The fourth theme is the difficulty shareholders have in promoting innovation effort among 

managers and in capturing the value that innovations create. If the prize payoffs contribute 

towards profits and higher market share, the prize may make managers more likely to 

deploy innovation effort and provide a clear criterion against which success can be 

measured. In the private sector, prizes have the potential to partially address all four themes. 

In the public sector, two themes emerged. The first was the institutional constraints on 

investment and innovative and risk-taking behaviour in the public sector. Prizes can reduce 

the risk by increasing the payoff and can encourage a more proactive and innovative culture 

by celebrating and increasing the recognition for those who behave innovatively. The second 

was the way in which grant funding programmes push technology development with little 

engagement from customers or pull towards commercialisation. Grants have moved towards 

customer engagement, but prizes have the potential to offer a greater customer focus than 

grants may ever achieve. 

In addition to their fit with the gaps in the market for innovation, innovation prizes have two 

properties that make them attractive to those funding them. Firstly, the prize is paid out only 

if the victory criteria are satisfied. The cost to the funder if the prize is not claimed is limited 

to the administration costs of setting up the prize. Secondly, the effort expended by 

competitors in attempting to win the prize can be substantially in excess of the prize value, if 

the prize is designed well. This is because a competitor’s chances of winning always increase 

if they expend more effort, no matter how much effort they have already spent. This leads 

them to expend more effort than their expected share of the prize. Entrants compete against 

each other by committing effort and the total effort expended by the combined entrants can 

easily exceed the value of the prize. 

The issues discussed above are summarised in Figure 2. 
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Figure 2 How prizes fill gaps in innovation 
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4 Implementation 
4.1 The role of the public sector 
If a government or agent of government decides that prizes addressing climate change 

innovation would be worthwhile, the next questions confronting it will be the role it will 

play and the budget it will commit. There are two roles it can play; namely, funder and 

facilitator, both of which are open to them.  

In a funding role, through Exchequer expenditure or a levy on carbon emitters’ allowances 

(potentially not public expenditure), funds would cover the cost of paying out cash prizes 

and would pay for the administration of each prize. Many of these prizes may be sponsored 

solely by government, and there would be direct control over the design of the competitions. 

Sometimes there might be collaboration with other governments. 

In a facilitating role, the government or agency would establish an administrative capability 

for running prize competitions, an important feature of which would be a platform for 

communicating with competitors and prize sponsors through the internet or other means. 

Some, or even all, of the prizes might be sponsored by other governments, private 

organisations and individuals. The administrative capability could extend to services to 

sponsors including advising on competition and prize design, sourcing judging panels and 

sifting entries. Further commercial services could be added, generating revenues from selling 

access to details of entries and entrants. It could act as a conduit for existing as well as new 

prizes and achieve economies of scale in so doing. 

4.2 The approach to implementation 
Having decided the role that government will play, it must then devise a programme to 

implement it. The first stage is to define its goals. 

Prizes are most likely to be effective in stimulating innovation if they are designed with a 

clear innovation goal in mind. Either that goal will be to stimulate effort to find a new 

solution to a problem, or it will be to find an existing solution and apply it to the problem. 

The potential competitors, and hence prize designs, that would be employed in pursuit of 

these two goals may be quite different. Similarly, the objectives of a prize may be directly 

linked to the socially valued outcome, or they may have an indirect objective that may more 

effectively frame the research challenge that needs to be met. This is likely to be particularly 

important in setting ‘milestones’ in the pursuit for more distant technologies. 

The next element of implementation is the intelligent selection of design attributes, that is, 

optimising the combination of type of competition, reward, entrant, and cost of entry to 

achieve the goal.  
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4.3 Types of competition 
Some prizes pit competitors against one another in a contest, others recognise individual 

achievement over a number of years, and some reward the completion of a challenge. In 

some famous examples, the challenge is a feat never before achieved. These types of prizes 

achieve quite different outcomes. The contests identify the fittest competitor according to the 

selection environment and rules. More precisely, they identify the competitor who is fittest 

on the day and most ready to win the race, rather than with the best future potential. Awards 

which recognise past achievement are entirely retrospective. Dependent on the point in the 

career of the individual on whom they are bestowed, they may serve little function other 

than to celebrate achievement and to bestow a stamp of institutional approval, and may 

encourage those who follow to strive for the characteristics tested by the judges. The 

challenge prizes are markedly different. They reward achievement beyond any previous 

achievement; they promote endeavour and innovation in pursuit of a goal. 

Challenge prizes can generate media interest by rewarding the first to complete a particular 

challenge. However, such challenges can be less appropriate for radical new technologies as 

policymakers would prefer to endorse the best all-round innovation, rather than the one 

which passes a certain hurdle the fastest. Here, tournaments in which judges assess all 

entrants are able to take into account different types of innovation. 

4.4 Types of reward 
As suggested above, the rewards for participants come partly in the form of contacts that 

might blossom into mutually fruitful relationships. The more tangible commercial rewards, 

at least for the winners, can be sums of cash, often without strings attached, or contracts for 

the supply of products or services, which undoubtedly have strings attached. These strings 

can impose costs on the winner. The greater the constraints imposed, and particularly the 

greater the claim on the winner’s assets, such as intellectual property, the lower the value of 

the prize. The other main forms of reward include enhanced recognition and reputation. 

Recognition and reputation may bring direct commercial benefits not described above, 

examples being trust between a producer and its future customers and in its attraction as an 

employer. The value of these rewards depends on the investment made by the prize 

organiser in each component, the type of competition, the prize’s objectives, and the 

individuals and organisations persuaded to take part. The value may also be affected by the 

reputation of the prize organiser, the location where the prize ceremony takes place, and the 

person who hands over the prize. As a prize generates its own alumni, its success may be 

judged in part on the performance of those alumni, and it may come to be regarded as a 

golden ticket, or less favourably, the kiss of death. 

Some types of rewards are excellent at motivating one type of competitor and poor at 

motivating another. Large companies with a high public profile place little value on rewards 

in the form of customer relationship building opportunities or supply contracts. They may 

instead value a first-mover advantage and cash rewards. Small companies are likely to place 

the greatest weight on customer relationship building and reputational benefits. In the public 

sector, reputation and cash are both likely to be important, but customer relationship 

building is not. Academics are likely to value reputational benefits highly, as will private 
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individuals. Private individuals may also be motivated by grandiose prize award 

ceremonies. 

It is not enough to know who to target as competitors and what type of reward to offer them. 

The reward must also be the right size. Too small, and it will create insufficient incentive. 

Too large, and it will be unnecessarily expensive and may attract too many entrants, thereby 

increasing the administration costs. Sometimes when organisers have set a challenge and 

have been unsure of the level of reward to offer, they have committed themselves to raising 

the level of cash reward each year until the prize is claimed or a limit is reached. Prizes for 

second and third place may also be used to spread rewards more evenly and to lower the 

risks of entry for small entrants. Finally, a staged contest with increasing rewards between 

stages can help to overcome financial constraints faced by small but promising innovators. 

As well as their effects in attracting competitors, the policy consequences of prizes must also 

be carefully considered. For instance, supply contracts can be more effective than cash 

rewards at developing new markets since they can help overcome the principal stumbling 

block in new markets, which is commercialisation. Patent buy-outs reduce the scale of a 

reward, but may nevertheless be appropriate if granting a patent on the technology would be 

contrary to the original objectives of the prize, for example in achieving widespread 

adoption among low income groups. 

4.5 Costs of entry 
Set against the rewards in the economic account for the competitor is the cost of entry. These 

costs include the administrative cost of demonstrating that the victory criteria have been met, 

the effort expended in developing the prize entry, the risk that innovations will be copied, 

the costs of being associated with the prize organisation, the conditions imposed on victors, 

claims on intellectual property, and the costs of attending the prize ceremony. 

These costs vary greatly between prizes. The costs of entry can be zero for recognition of past 

achievement. On the other hand, they can be large for challenge prizes that involve 

considerable effort in preparation. 

There are several ways in which the costs of entry can be mitigated or limited. Firstly, the 

administrative burden can be kept to a minimum by simplification of entry and victory 

conditions. Secondly, the selection of winners can be staged so that as the selection process 

proceeds, competitors are weeded out, leaving fewer remaining competitors to incur costs in 

competing for the prize. Thirdly, the costs of competing can be fully or partially reimbursed 

to short-listed competitors before the main competition takes place. 

4.6 Victory conditions and the expectation of winning 
The likelihood of a competitor winning a competition and claiming the prize depends on 

several factors. The lower the likelihood of winning, the less willing competitors will be to 

incur costs that will admit them to the competition. The likelihood of winning is lower the 

higher are the number of competitors, the greater the effort expended in winning the prize 

by the other competitors, and the more unattainable, unfeasible or subjective the victory 

conditions. It can also be affected by the potential for biased and eccentric judges. 
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While contests compare relative performance and the condition for winning is to perform 

better than the other competitors, when challenges are set, the condition for winning is to 

complete the challenge. Thought must be put into the specification of a challenge to ensure 

that it is appropriate for the effort and type of competitor which it is designed to attract. A 

challenge that is too difficult will attract very few competitors. One that is too easy will 

achieve little progress. One that is either too specific or too vague, too broad or too narrow 

might again discourage would-be competitors from entering. Nevertheless, there may be no 

harm in setting some challenges that are highly aspirational, just in case someone is able to 

complete them. 

4.7 Entry rules 
It is possible to restrict entry to a sub-set of would-be competitors by requiring them to 

qualify against specified criteria or auctioning a certain number of spaces. This can be an 

advantage where an open competition would attract a large number of entrants and would 

involve excessive administrative costs. It also improves the odds of winning for qualifying 

entrants, because they find themselves competing against a smaller field. This may reduce 

the costs of entry and stimulate them to put more effort into winning. On the other hand, the 

disadvantage of restricted entry is that it reduces the diversity of competitors. Auctioning 

may in fact raise the costs of entry, but has the advantage of minimizing public sector costs. 

Governments who fund prizes may be tempted to restrict entry to reflect other policy 

objectives through rules on, for example, nationality (to promote UK industry), gender (to 

promote women), or size of business (to promote small businesses). These restrictions will 

inevitably make the prize less effective in achieving its primary objectives even if the 

restrictions actually deliver their intended effect. 

4.8 Rules of thumb 
While detailed study and consultation would be necessary to tailor the attributes of a prize to 

a specific innovation challenge, the following rules-of-thumb provide high-level guidance. 
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Table 1 Overview of rules-of-thumb in prize policy design 

Prize design category Prize design feature Policy objective Likely to appeal to… 

A. Objectives Indirect prize To promote long-run 

research into generic 

technologies 

Academics and small 

entrants 

 Direct prize To overcome specific 

scientific bottlenecks 

Incumbents 

B. Size and nature of 

reward 

1st, 2nd and 3rd prizes Minimising the financial 

risks to new and small 

entrants 

Small entrants 

 Government supply 

contract as reward 

Drive commercialisation 

or develop new markets 

Small entrants 

 Reputational benefits Drive commercialisation 

or develop new markets 

Public sector and 

academics 

 Patent buy-outs Wide diffusion of 

affordable final product 

 

 Auctioning prize to the 

lowest bidder 

Minimising public sector 

costs 

Researchers with low-cost 

solutions 

 Up-front definition of a 

schedule of increasing 

prizes 

Where there is high 

uncertainty over the costs 

of research. 

Risk-averse entrants 

C. Victory conditions Race format Minimising institutional 

risk and raising media 

awareness. Not suitable 

for identifying radical 

innovations with potential 

for widespread adoption. 

 

 Tournament format Where there are large 

uncertainties about the 

costs, values and even 

type of innovation 

 

 Open entry Promoting small firm 

participation in pursuit of 

radical innovation. 

Small entrants 

 Entry fees/auctioned entry Minimizing duplication of 

research, maximising 

research effort 

Large incumbents 

 Multi-stage contests Hybrid policy. Interim 

prizes allow financial 

barriers to be reduced. 

Small entrants 

 

As an example, prizes seeking new innovation in a poorly developed market are likely to be 

based on direct prizes with easily measurable objectives, adopt a tournament approach to 

ensure the full range of desirable product characteristics are incorporated in the design, and 

permit open entry to maximise the participation of new and small firms. Additional features 

might include a multi-stage contest to provide financial support in poorly understood 
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markets or the reward of a government supply contract as a means of guaranteeing market 

demand. 

The final stage of implementation is the quality of execution, comprising an achievable and 

well-defined target, engaging the participation of ideal customers, potential acquirers (of 

small firms), selecting an appropriate size and balance of rewards, imposing sensible 

conditions, and delivering the prizes through a platform reaching sufficient entrants coupled 

with administrative support and publicity. 

4.9 Next steps 
It is worth noting that there has been considerable interest from parties outside Defra and 

NESTA in the development of policy on prizes for low-carbon innovation. Therefore, we 

suggest that the report is circulated to interested parties. 
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