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Why support rural R&D?

	Key points

	· Soundly based rural R&D can have important benefits, including:

· improving the productivity and competitiveness of the rural sector

· contributing to better environmental and social outcomes

· facilitating structural adjustment

· strengthening rural communities.

· However, these benefits do not on their own justify public funding (or other forms of intervention).

· Where producers would have been prepared to fund research, there will be no gain to the community from government funding support to set against the costs of raising the necessary revenue.

· The key rationale for government intervention in rural R&D is to address ‘spillover’ effects, which would otherwise discourage producers from investing in some socially valuable research.

· A range of other arguments for government intervention have also been advanced, including to promote food security, support regional development, compensate for disadvantageous trade conditions, foster infant industries and develop value‑adding supply chains.

· However, for various reasons, these arguments do not provide sufficient — or possibly even good — grounds for intervention in regard to rural R&D.

· While intervention may be justified to address spillover‑related ‘market failure’, this need not involve public funding support.

· In some cases, intellectual property protection can be sufficient to overcome under‑investment concerns.

· Government‑facilitated producer levies can mitigate the risk of ‘free riding’ by compelling all participants in a given industry to contribute to the cost of R&D.

· But in many circumstances such mechanisms are unlikely to fully correct for under‑investment. Hence, public funding for rural R&D is warranted to promote socially efficient outcomes.

· The aim of public funding support should be to induce socially valuable rural R&D that would not otherwise have occurred.

	

	


With Australian governments contributing an estimated $1.1 billion annually towards the cost of rural research and development (R&D), it is important that there be a cogent basis for such a significant investment.

Several of the desired outcomes of rural R&D are captured in the objectives of the Primary Industries and Energy Research and Development Act 1989 (Cwlth):

(a) 
increasing the economic, environmental and social benefits to members of primary industries and to the community in general by improving the production, processing, storage, transport or marketing of the products of primary industries; and

(b) 
achieving the sustainable use and sustainable management of natural resources; and

(c) 
making more effective use of the resources and skills of the community in general and the scientific community in particular; and

(d) 
improving accountability for expenditure upon research and development activities in relation to primary industries. (s. 3)

In some respects, the pursuit of these and other benefits (section 3.1) may be treated as de facto rationales for government intervention. However, pursuing these on their own, without reference to the ways in which government can add value to investment decisions, could in fact be detrimental. It is important to establish a conceptual framework in which well‑grounded decisions for government funding of rural R&D can be made (section 3.2). Importantly, many of the commonly cited arguments for public funding support do not meet this test (section 3.3). Furthermore, funding support is not the only way by which governments can promote appropriate investment in R&D, although the alternative mechanisms will likely be insufficient — on their own — in helping to ensure that all socially valuable research is pursued (section 3.4).

3.1
The benefits of rural R&D

The inherent diversity of the agriculture, fisheries and forestry sector translates to a broad research agenda, with the direct benefits from rural R&D taking many forms (box 3.1). For instance, industry benefits can include:

· lower costs and improved varieties for producers

· enhanced supply chain knowledge, management and efficiency

· reduced impact from pests and disease.

Consumers and the wider community can also benefit, through such things as:

· better standards of living (through cheaper and higher quality food)

	Box 3.1
Rural R&D can deliver a wide range of benefits

	The Commission received numerous detailed descriptions of R&D projects undertaken across the agriculture, fisheries and forestry sector and the benefits they provided. This box contains a small selection of that commentary.

Higher productivity and competitiveness

The most obvious [benefit] is through direct productivity improvements from new production technologies or techniques, or through new breeds and varieties. (Australian Centre for International Agricultural Research, sub. 118, p. 5)

R&D has been an important contributing factor delivering both increasing genetic potential and agronomic performance. (Sugar Research and Development Corporation, sub. 140, p. 18)

The outcome [of a prawn domestication program] has been that yields have risen 4-8 tonnes per hectare to one farm recently averaging 17.5 tonnes per hectare over the whole farm. The increased yield has led to increased profit and ability to better compete on domestic markets with imported prawn products. (Fisheries Research and Development Corporation, sub. 113, p. 27)

Maintaining a watching brief on international [R&D] activities is vitally important for local industries to remain competitive. (Department of Primary Industries, Parks, Water and Environment — Tasmania, sub. 148, p. 15)

Improved environmental outcomes

[Cotton Research and Development Corporation] investments in integrated pest management and uptake of biotechnology R&D have been strong drivers of reduced pesticide use … [which] has resulted in improved environmental outcomes in cotton communities … over the last 20 years. (Cotton Australia, sub. 68, p. 12)

… research into the carbon sequestered in street trees in urban communities has indicated that between 11 and 31 tonnes of carbon per hectare can be sequestered. Given that urban areas are increasing, the carbon sequestered in urban vegetation will become larger and more relevant in future discussions surrounding strategies to mitigate climate change. (Nursery and Garden Industry Australia, sub. 87, p. 18)

Application of scientific knowledge has allowed development of the following innovations: techniques for harvesting and regenerating a wide variety of forest types, effective fire management, ... and efficient and effective forest health surveillance processes. (Forestry Tasmania, sub. 67, p. 2)

Social benefits

[Research] outcomes have contributed to a reduction in food borne illness due to egg consumption. (Australian Egg Corporation Limited, sub. 119, p. 14)

Many emerging agricultural industries provide opportunities for Indigenous Australians to gain employment, often on traditional land. … [Rural Industries Research and Development Corporation] has funded research to help in developing these industries, and research has identified specific opportunities for Indigenous communities. (Rural Industries Research and Development Corporation, sub. 92, p. 36)

Livestock producers and exporters have been prepared to fund [R&D and extension] and incur increased costs in adopting the outcomes almost entirely to address a societal issue — the concern of the Australian public for the welfare of livestock exported from Australia. (LiveCorp, sub. 57, p. 27)

	

	


· improved environmental amenity

· greater capacity within rural communities to adjust to changing circumstances (which may in turn reduce calls on the welfare system).

These are not discrete categories — any given R&D investment can lead to a mix of benefits for different parties. For example, pests that cause damage to crops might also blight backyard gardens, and hence efforts by producers to prevent or limit pest outbreaks may be beneficial to others in the community. In the other direction, the provision of high quality food can generate health benefits for consumers — and insofar as this encourages them to buy more fresh produce, benefits may flow back to producers. Indeed, in many ways, benefits to producers and benefits to the community are heavily intertwined. For instance, producers may have a strong commercial incentive to sponsor R&D into animal welfare where the public’s unease about particular practices risks undermining an industry’s ‘community licence to operate’. The same might also be true for environmental R&D, including into conservation and natural resource management issues — although, as discussed in section 3.4, community pressure alone may be insufficient to encourage investment in R&D where the benefits primarily accrue to the wider community.

Much empirical work has attempted to quantify the returns from investment in rural R&D (box 3.2 and appendix B). One commonly cited source (Mullen 2007, 2010) indicates a rate of return in Australian broadacre farming of between 15 and 40 per cent, with the Commission’s own assessments (PC 2007) suggesting potentially higher average returns. More recently, an evaluation of projects undertaken by Australia’s Rural Research and Development Corporations (RDCs) has estimated that for every $1.00 invested in R&D, the average return after 25 years is $10.51 (CRRDC 2010) — broadly equating to a rate of return of around 50 per cent.

At the same time, there is large variation across industries and projects (as well as in the assumptions underpinning the studies themselves). In many respects, the idea of an ‘average’ R&D project is a misnomer, such is the uncertain nature of research outputs and the extent to which they will be adopted. Nonetheless, whatever the precise magnitude of the gains, almost all studies suggest that soundly based rural R&D can deliver significant benefits for both primary producers and the broader community.

Assessing the case for intervention

Beneficial R&D outcomes are not ‘ends’ in themselves when it comes to justifying government intervention. Where the investments giving rise to those beneficial


	Box 3.2
Quantifying the returns from rural R&D

	Empirical research on the returns from investment in rural (and other) R&D was comprehensively examined in the Commission’s 2007 report on public support for science and innovation. As the table below indicates, the reported returns in much of the literature — though variable — are high on average.

	Estimated returns from rural R&D are high but variable

	Average returns

Alston et al. (2000)

Mullen & Cox (1995) and Mullen (2007, 2010)
Shanks & Zheng (2006)
PC (2007)a


Research & extension
Research only





Point
%
81
100

..
24
57

Range
%
..
..

15–40b
1–46
48–68

a Based on studies examined by OTA (1986) and IC (1995). b Mullen (2007, 2010) reported average rates of return at the lower end of this range. .. Not applicable.

	Recent empirical work has provided a somewhat deeper understanding of the impact of rural R&D in Australia. Analysis by Sheng, Mullen and Zhao (2010) implies that real reductions in public investment for rural R&D since the mid‑1990s have contributed to a decline in the rate of productivity growth in Australia’s broadacre agricultural industries. And reflecting the adapative nature of much Australian R&D, Sheng, Gray and Mullen (2010) suggest that overseas R&D investments have had an approximately equal impact on Australian broadacre productivity as domestic spending on research and extension.

Assumptions affect results

Like any quantitative work of this nature, results are heavily influenced by assumptions and methodologies.

· A key issue is the extent to which productivity growth is attributed to R&D investment relative to other productivity drivers.

· Farm consolidation has allowed for greater realisation of economies of scale and allowed better‑performing producers to take over less efficient operators.

· As noted by Keogh and Potard (2011), R&D benefits can be embodied in other products and technologies used in (but not explicitly developed for) the rural sector. For example, the internet provides easy access to real‑time information, while the development of the satellite‑based Global Positioning System has enabled the growth of ‘precision farming’ practices using automated tractors. Likewise, improvements in pesticides, herbicides and veterinary chemicals used by rural producers are often underpinned by significant R&D spending. In this sense, defining what is ‘rural’ R&D is not straightforward.

· Rates of educational attainment have improved in the rural sector. Between 1984 and 2004, the proportion of agricultural workers with university qualifications increased by more than for the Australian workforce as a whole (PC 2005).

	(Continued next page)

	

	


	Box 3.2
(continued)

	· The removal of trade barriers and other regulatory impediments has increased competition, stimulating improvements in farming practices and innovation..
· The integrity of results can be materially affected if the selection of R&D projects is not random. In particular, it can be difficult in ex post evaluation to take account of projects which are abandoned early. This can lead to an upward ‘selection bias’.

· Assumptions regarding the length of time before R&D leads to commercial applications, and in turn about the rate of producer uptake of such products, can have a similarly pervasive influence on the results. Most evaluations are conducted within two or three years of research being undertaken — well before full benefits have been realised. For example, Alston, Pardey and Ruttan (2008) suggest that complete adoption can take up to 30 years for varietal innovations (for example, hybrid corn) and up to 50 years for mechanical and major technological innovations. Hence, even in ex post evaluations, considerable extrapolation based on past experience is typically required. A further complication is the difficulty of accounting for research obsolescence when adoption occurs over an extended period of time, during which even better technologies become available.

· R&D is an evolving process, with new projects commonly drawing upon knowledge acquired through prior innovations both in Australia and overseas. Indeed, as alluded to above, much domestic R&D adapts overseas innovations to local conditions. Commonly, the past costs associated with generating this knowledge will not be factored into any current project evaluation. (By the same token, the benefits that may flow from a present‑day project — in terms of new knowledge contributing to future R&D — will also tend to be excluded.) Such intertemporal impacts are not necessarily relevant to an individual entity’s decision to invest — it will only be interested in the benefits and costs it directly faces. However, their exclusion when assessing the returns to the broader community places a further caveat on the results.

Beyond these general issues, there will usually be methodological issues and contestable assumptions specific to individual studies. As discussed in chapter 4 and appendix B, for example, there is substantial uncertainty about whether the recent studies on productivity trends and links to R&D investment in Australian broadacre agriculture are reflective of what has been happening more widely in the rural sector.

These effects taken together justify considerable caution in interpreting estimated returns from past investments in rural R&D. In fact, it may be that the true returns are considerably lower than many common estimates. For example, a previous Commission analysis of portfolio assessments (encompassing a mix of both rural and non‑rural R&D projects) reported an average portfolio‑based benefit–cost ratio of around 2:1, compared to an average of over 40:1 for project‑specific evaluations (PC 2007). Nevertheless, that same portfolio analysis still reinforces the notion that there are good returns, on average, from investing in rural R&D.

Further details and background on these matters are provided in appendix B.

	

	


outcomes would have been undertaken anyway, government funding does not make society better off. Indeed, to invest public money purely on the basis of there being a net benefit for the community from the research concerned would see government providing funding support for myriad causes across the economy. Consequently, government funding for projects is only justified where there are clear reasons why the private sector will fail to sufficiently invest in worthwhile projects, and if alternative mechanisms for addressing such market failure are unlikely to be either practical or effective.

In this latter regard, it is important to recognise that while markets are inherently imperfect, it is often the case that the policy mechanisms that could be used to address private under‑investment in rural R&D are themselves flawed. Hence, it is not sufficient merely to identify a weakness in the market. Instead, there must be a likelihood that public funding or some other government intervention will provide a benefit to the community that exceeds the cost of intervention (box 3.3).

In total, while policies focused on achieving ‘desirable’ research outcomes can be useful in shaping research agendas, they cannot of themselves provide a sensible basis for determining how the funding burden should be shared between public and private parties.

	Box 3.3
Costs of government intervention

	While governments intervene in many markets, often with positive outcomes, such interventions are never without costs.

First, government programs — including R&D funding support — involve direct costs to both the public and private sectors. Entities seeking public funding for particular research projects will face compliance costs. They may need to submit applications, complete detailed financial accounts, or attend meetings to justify and explain proposals. In turn, relevant government agencies will incur costs associated with the need to review reports and approve applications for support. (Moreover, such compliance and administration costs are incurred whether or not a given project ultimately secures public support.)

Second, government spending requires revenue to be raised. Importantly, a dollar raised in taxation will provide less than a dollar for spending by government. This is partly due to collection costs. In addition, the (dis)incentive effects inherent in taxation can cause people to change their purchasing and investment behaviour. While estimates vary across the literature (and according to the specific circumstances), the Commission has previously indicated an average efficiency cost associated with taxation revenue raising of around 30 per cent (PC 2001). Viewed another way, if
these costs are not explicitly factored into decision making, the benefit–cost ratio of a worthwhile project would need to be at least 1.3 to merit public funding.

	(Continued next page)

	

	


	Box 3.3
(continued)

	Third, to the extent that available public funds are finite, there is an opportunity cost to government from spending a dollar on rural R&D — that dollar cannot be spent elsewhere. In the presence of competing demands for taxpayer dollars, policymakers must consider the likely payoffs from alternative spending options. Indeed, in commenting on these matters, Across Agriculture (sub. 116) went so far as to suggest that this is the critical issue for assessing public funding of rural R&D.

While such observations do not fundamentally undermine the case for public funding support for rural R&D, they do highlight a commonly ignored (or at least under‑acknowledged) dimension of government action in this area.

	

	


3.2
Market failure

The prevailing view across submissions was that the primary rationale for government intervention in the rural R&D area is to address instances of under‑investment by the private sector. There was also general agreement from participants — both subsequent to and following the draft report — that the ‘market failure’ of most concern relates to ‘spillover’ benefits that can attach to research activities.

Spillovers — also known in economic parlance as externalities — are benefits or costs resulting from a transaction that accrue to a party not directly involved in that transaction. In the context of RDCs, although R&D projects will provide private benefits to an entity that pays for a piece of research, other parties may also benefit from that investment. These spillovers matter in a policy sense as individuals and businesses will typically consider only the private benefits and costs they face, not the benefits or costs that accrue to third parties. Consequently, there may be insufficient incentives for private investment in some R&D projects that could make society as a whole better off. 

The economics of spillovers and their policy ramifications have been widely explored in the literature, by the Commission in its 2007 report on public support for science and innovation, and in submissions to this inquiry. Hence, the Commission does not intend to reiterate this detail here.

There are nonetheless some particular matters of relevance to the subsequent discussion on the policy implications of spillovers that are worth noting at this juncture. First, benefits can spill over to a range of parties, including:

· fellow producers in the same industry (intra‑industry spillovers)

· businesses operating in other industries (inter‑industry spillovers)

· the wider community

· overseas entities.

Second, differences in how benefits spill over to other parties means the appropriate strategy for correcting market failures can depend on the particular circumstance (section 3.4).

Third, the beneficiaries of spillover effects can vary over time. The NSW Farmers’ Association (sub. DR224) observed that a quick adopter can enjoy an advantage over producers who are slower to embrace new R&D. However:

· as one firm’s innovations are adopted by rivals, the cost advantage (from more efficient technologies or production processes) or price premium (due to product differentiation) that the firm initially enjoyed will often be competed away. As a consequence, prices across the industry will fall, meaning that an initial spillover to producers within the same industry may eventually materialise as a benefit to consumers

· even in circumstances where producers are pure ‘price takers’ — that is, prices are set in world markets, and therefore will not be driven lower by domestic R&D — expanded domestic output may increase demand for land, labour and capital. In this case, the initial spillover benefit to producers will be transferred to owners of those inputs (for example, increased prices for equipment and resources, and higher wages for rural workers).

As noted by the Victorian Department of Primary Industries (sub. 161), the significance of any particular market failure can also change over time. For example, as the knowledge base in a particular area grows, research founded on that knowledge may become more commercially viable, in turn lessening the likely extent of market failure.

Additional ‘market failures’

In addition to spillovers, some other market failure rationales for public support for rural R&D have been suggested. These include:

· risk and uncertainty

· indivisibilities.

Also, although not strictly a market failure argument, the need for government to invest in R&D to support its own activities is sometimes raised in this context.
Risk‑related issues 

R&D is intrinsically risky. Owing to the uncertain outcome from any individual R&D project, costs will be incurred regardless of whether there is any successful output. Even a ‘success’ in a technical sense might not be matched by commercial success — an idea that comes to fruition through R&D could still fail to find a market or become profitable, especially if commercialisation pathways and other costs of adoption are neglected in project planning and delivery.

The presence of risk
 is not of itself a sufficient reason for intervention. Risk attaches to many aspects of business and, indeed, daily life — governments do not ‘step in’ to reduce risk in all of these cases. In fact, markets provide some effective mechanisms for managing risk: sharemarkets spread risks across a range of investors, allowing companies to raise capital more effectively than if they were forced to seek funding from a single source; households can guard against the risk of property damage or theft by taking out insurance; and, in the rural sector, producers can hedge against adverse price changes for many agricultural commodities.

In the specific case of rural R&D, access to risk spreading mechanisms may be relatively limited. The venture capital market — a prime source of financing for innovations — is less advanced in Australia than in some other developed economies. Given that there can be particular difficulties in appropriating commercial returns from some types of rural R&D projects (see below), it is hard to imagine significant venture capital interest in possibly many parts of the current rural research portfolio. Moreover, the Department of Agriculture, Fisheries and Forestry (DAFF, sub. 156) observed that the effect of such ‘incomplete’ capital markets may be exacerbated by the sometimes long lags between initial investments and the generation of a commercial return (section 3.4). To the extent that such factors increase the cost of securing project financing, they may potentially preclude investment in some projects that might have proceeded with readier access to capital.

However, government intervention to compensate for such financing cost pressures would itself entail significant risks. Like the private sector, governments face costs in assessing which projects they should and should not invest in. The cost ultimately borne by the community may arguably be higher, given both the greater distance of government from the market and the potential for political harm to be inflicted by any investment failure — or, indeed, any perceived failure. In order to avoid admitting that they had backed ‘losers’, governments may be politically locked into financing poor projects well beyond what would be intrinsically appropriate.

Furthermore, levy arrangements (section 3.4) essentially provide a form of risk ‘pooling’ for rural R&D. Rather than any individual entity bearing all of the potential downside of a risky investment, levy arrangements enable the industry to collectively invest in a diverse portfolio of R&D projects. This risk‑sharing arrangement reduces the cost to any one firm from unsuccessful projects (and will do so even without a government co‑contribution), not only because this cost is spread across all participating firms, but also because losses on any particular levy‑funded project may be offset by the returns from successful projects.

That said, as discussed in section 3.4, not all firms in a given industry might benefit in the same way, or at all, from successful levy‑funded projects. Thus, while risk does not, on its own, provide a strong basis for public funding support, risk may materially affect the rate at which levies are set, which in turn could lead to sub‑optimal private investment in rural R&D. But in these circumstances, it is not so much risk that provides a justification for government support, as the intra‑industry spillovers that might not be realised under an imperfect levy regime. 

Indivisibilities

By international standards, the Australian market for many rural industries is small. The diversity of climatic conditions across Australia also means that R&D for a given industry cannot always be applied in all parts of the country. Hence, for multinational entities funding rural R&D, the potential returns may be much higher for research directed at meeting the requirements of the larger US or European markets. As DAFF argued:

Information is an indivisible commodity, and the potential return from creating a piece of new information will grow according to the number of possible applications. Thus, the expected return from one dollar of R&D will be greatest in the largest market. Firms undertaking global rural R&D will compete for returns from the largest markets neglecting a relatively small market like Australia if conditions differ from those in the USA and EU. (sub. 156, p. 12)

Similarly, a report for the Australian Farm Institute noted that the small size of Australia’s rural industries relative to the global market could potentially limit the range of chemicals tested for, and registered for use in, Australia (Keogh and Potard 2011).

While potentially impeding initial high‑risk and innovative R&D, such indivisibilities need not constrain adaptive research that draws on an initial innovation. Australia is often in a position to ‘free ride’ off R&D undertaken overseas, adapting foreign results to local conditions. Although commercial applications may take longer to materialise, this process is in many cases likely to be considerably cheaper than Australia trying to undertake (and pay for) its own path‑breaking work. To the extent that levies prevent free riding amongst producers on domestically focused adaptive work, there does not appear to be a fundamental market failure attached to Australia’s ‘small’ status that would warrant public funding support.

However, in some contexts, solely adaptive R&D may not be sufficient to meet the needs of Australia’s rural industries — some more fundamental, locally conducted research will be required as well. (It has also been suggested that Australia needs to undertake a certain amount of original R&D in order to obtain access to early results from overseas research.) Some such projects may be too large and expensive for most business to finance on their own, and even modest projects may be beyond the means of individual producers. Yet here again, and as acknowledged by DAFF (sub. 156), collective funding through levies provides a means for producers to pool resources and invest in R&D that they could not undertake individually.

Plainly, where levies are not applied — particularly in the case of those rural industries too small to sustain the collection costs — R&D under‑investment can result (section 3.3). This though reflects the free‑rider problem that can emerge with intra‑industry spillovers, not the relatively small size of any individual producer.

Government research support for its own activities

In general terms, R&D can be a direct input to government activities. As a supplier of services to the public, a government’s own processes and output could be improved through innovation. To this end, investments in R&D can directly benefit governments in terms of their provision of public services (with indirect benefits to the broader community who rely on those services) (PC 2007).

In a rural R&D context, this basis for public funding support could be relevant in relation to some of the regulatory and policy roles performed by government. For instance, governments may need to ensure that their knowledge and expertise on potential biosecurity threats to the rural sector and the wider community is kept up to date (a point emphasised by several participants, including Cotton Australia, sub. 68; Cattle Council of Australia, sub. 83; Apple and Pear Association Limited, sub. 86; Tasmanian Farmers and Graziers Association, sub. 89; Department of Primary Industries — Victoria, sub. 161). 

Assuming that such government responsibilities arise due to market failures (for example, the large adverse impact for an entire industry that could result from a single importer bringing diseased plant or animal life into the country), then R&D to support policymakers’ activities is entirely consistent with the broader spillover rationale for public funding support. Beyond this, as governments are not generally producers in the rural sector (with the notable exception of forestries), this rationale is likely to have less overall relevance than in some other parts of the economy.

3.3
Other arguments for government intervention

In addition to market‑based rationales for funding rural R&D, participants proposed several other justifications for public funding support, including: 

· promoting food security

· supporting regional development

· compensating for assistance afforded to producers overseas

· fostering ‘infant’ industries

· developing the value chain.

The Commission’s position in the draft report regarding most of these arguments was not substantively challenged. However, a significant number of participants reiterated a belief that food security issues do constitute a legitimate justification for public investment in rural R&D.

Promoting food security

Ensuring people have access to affordable and nutritious food is an unobjectionable goal. As the global population continues to increase, and with the urbanisation of land previously used for farming, feeding the world will require more productive use of available agricultural resources. It is commonly argued — including in a recent report by the Prime Minister’s Science, Engineering and Innovation Council (PMSEIC, box 3.4), as well as in the draft National Strategic Rural Research and Development Investment Plan (Rural Research and Development Council 2011) — that R&D has an important role to play enhancing the ongoing ‘security’ of food (and fibre) supplies through its potential to boost agricultural productivity. Moreover, while such food security issues are normally raised in a global context (specifically in terms of the role Australia can play in funding R&D for developing countries), several participants contended that public funding support for R&D is also necessary to minimise risks to domestic food security in the future.
	Box 3.4
PMSEIC’s food security report

	In December 2010, an expert working group convened as part of PMSEIC released a report into Australia’s food security. It concluded that, given local expertise in low input farming systems, Australia is well placed to help boost food production in developing countries. The working group also argued that Australia could itself face threats in a food insecure world. 

In light of these concerns, PMSEIC (2010a) recommended that:

· an Australian Food Security Agency be established

· investment in agricultural R&D be increased to promote sustainable levels of food production

· incentives be provided to foster a new generation of farmers, researchers and associated professionals in the food production and processing sectors

· the status of food be elevated within the Australian community, and that food value chains be improved.

Many of the issues raised in the PMSEIC review lie outside the scope of this inquiry into the RDC system. Nonetheless, given PMSEIC’s recommendation that public investment in rural R&D be increased to address food security concerns, there is some overlap with the Commission’s terms of reference.

The views expressed by PMSEIC (2010a) are much the same as the arguments presented by participants during the course of this inquiry. For the reasons discussed in the text, the Commission does not concur that ‘food security’ provides a robust justification for greater public investment in rural R&D. Although many of the specific issues that may impair food production (for example, land degradation and climate change) are likely to be productive areas for future research, the case for public support for such R&D should still be assessed on the basis of whether socially valuable research would proceed absent that support (section 3.4).

PMSEIC (2010a) also suggested that impediments to private R&D activity should be reduced. The Commission endorses this sentiment, and has proposed measures related to the configuration of the matching contribution for the RDCs (chapter 7) and to the levy system (chapter 10) that may be useful in this regard. It has also canvassed several other potential ways in which private investment might be encouraged (chapter 11).

	

	


Food security in Australia

Concerns about Australian food security are commonly predicated on two perceptions.

· Some participants (including Conservation Farmers, sub. DR170; Australian Council of Deans of Agriculture, trans., p. 207) cited research for the Australian Food and Grocery Council (2010) to suggest Australia is a net importer of food.

· Unease has also been expressed that the foreign acquisition of farming land in Australia creates risks for the provision of food to Australian consumers. 

The first of these is factually incorrect. The results of the Australian Food and Grocery Council’s study have been commonly misrepresented, as it reported on food and groceries. A range of non‑agricultural items were included in the headline ‘net import’ assessment, such as cosmetics, detergents and pharmaceuticals.

In fact, notwithstanding the recent prolonged drought, Australia firmly remains a net exporter of agricultural produce, with 56 per cent of all domestic farming output sold overseas (DAFF, sub. 156). For food and food products specifically, DAFF submitted that the value of Australian exports in 2007‑08 was considerably more than double the value of imports. Even the Australian Food and Grocery Council (2010) confirms that Australia maintains a trade surplus for both fresh produce and processed food and beverage products.

The second perception implicitly assumes that if foreigners buy Australian land, the agricultural output produced using that land will invariably be sold overseas, resulting in less product choice and higher prices for Australian consumers.

While the globalised markets for many agricultural commodities mean that Australian consumers will at times benefit from lower prices, the Commission readily acknowledges that at other times these same forces can lead to consumers facing higher prices. 

However, such price pressures are likely to arise irrespective of whether domestic or overseas producer interests own Australian farming land. That is, wherever they are domiciled, producers will generally seek to sell their output in the market or markets that provide them with the greatest net return. Certainly, this is the basis on which much of Australia’s agricultural produce is — and historically has been — exported. Investment in rural R&D is unlikely to be an effective means of pushing against these commercial considerations in determining where available agricultural produce is sold.

Moreover, while prices may sometimes be higher, Australia’s income level (and hence buying power) and the somewhat lower costs of selling produce domestically rather than in export markets, suggest that Australia is always going to be in a very strong position to satisfy its food requirements. Again this would be true irrespective of who actually owns the farming land. Additionally, any sustained upward pressure on food prices should in turn provide private motivation (both within Australia and overseas) for productivity improvements and output increases. In this sense at least, private R&D investment will be a consequence of the broader market environment rather than simply a driver of it.

It may be that foreign farm ownership raises other policy issues, which reviews recently announced by the Australian Government (a farm survey to be undertaken by the ABS, as well as an historical study to be conducted by ABARES in conjunction with the Rural Industries RDC) will be able to investigate. But without wishing to pre-empt the conclusions of these other reviews, the Commission would be surprised if credible food security concerns were raised that directly related to the ownership of the nation’s farms. In the Commission’s view, the prospects of Australian food supplies ‘running out’ for this — or indeed any — reason appear remote.
Food security at a global level

In a foreign aid context, the risk of hunger and famine affecting developing countries provides a stronger reason for supporting measures to enhance food security. Pardey and Alston (2010) argue that declining public investments in rural R&D ‘will likely have enduring and global consequences in terms of the world’s supply of basic foods and feeds’ (p. 13). Specifically, they contend that any consequent reduction in the sector’s productivity growth will translate to people in developing countries facing higher — and unaffordable — prices for food. Pardey and Alston further suggest that developed countries should increase their funding for rural research to avert this scenario. Similarly, some participants argued that Australia has a ‘moral obligation’ to invest in rural R&D for the benefit of developing countries (for example, Victorian Farmers’ Federation, sub. 65; Department of Industry and Investment — NSW, sub. 69; Australian Chicken Meat Federation, sub. 77).

While R&D clearly has a role to play in these circumstances, it is nonetheless only one of several options for improving food output. Of particular relevance in this area is the pervasiveness of subsistence farming in the developing world. Where supply chains are deficient or non‑existent, such that farmers are unable to reliably sell their produce, the incentive to increase output is severely weakened. Hence, measures that reduce barriers to trade and improve market access should be expected to generate significant (and relatively rapid) returns for developing countries, and thereby lessen the prospect of persistent food insecurity. As the Australian Centre for International Agricultural Research (the key Australian participant in managing rural R&D efforts for developing countries) emphasised, without appropriate policy and institutional settings — such as those that enable market access — the benefits of scientific research are unlikely to be fully realised (sub. 118).

That is not to say that Australia should eschew support for rural R&D in developing countries.

· As well as contributing to Australia’s role as a ‘global citizen’, there may also be some specific spillover benefits for Australia in the form of maintaining or improving domestic research capacity. (Likewise, and reflecting the diffuse nature of research benefits, investment in rural R&D for domestic purposes can also build capacities that are relevant in terms of Australia’s ability to contribute to R&D efforts in other countries.)

· The deployment of Australian researchers overseas can provide benefits back to Australia. (For example, Robert Ingram (trans., p. 335) said that his experiences abroad had inspired innovative approaches that he could apply at home.)

However, such benefits are second‑order effects: food security is not the direct reason for public investment to realise these gains. In fact, they are demonstrations of the broader spillover argument, and should be viewed accordingly.

Moreover, insofar as Australia has an obligation to help feed people in other countries, it is not a matter for rural R&D policy as such. Rather, and as is currently the case, it forms part of the international aid program administered by the Department of Foreign Affairs and Trade. (It is precisely on this basis that the Australian Centre for International Agricultural Research is funded.) The Commission considers that this is a far more appropriate — and probably more effective — approach to addressing food supply problems in developing countries than funding predominantly domestic rural R&D programs in the expectation that at least some benefits might flow abroad. 

Supporting regional development

Soundly based public funding support for R&D that facilitates more productive rural industries will have significant flow‑on benefits for rural communities. Not only are producers likely to enjoy higher incomes, but the conduct of the R&D — where at least some of it is performed locally — will provide local employment opportunities, both directly and through the flow‑on benefits from greater local spending and investment. Given such benefits, some participants argued that public funding for R&D should be provided with the explicit objective of supporting regional communities (for example, Ian Rogan, sub. 1; Australian Institute of Agricultural Science and Technology, sub. 12; Australian Lot Feeders’ Association, sub. 19; Victorian Farmers’ Federation — Livestock Group, sub. 27; Cattle Council of Australia, sub. 83; Australian Wool Innovation, sub. 110; NSW Farmers Association, sub. 145; Australian Mushroom Growers Association, sub. 155; Australian Superfine Wool Growers’ Association, sub. DR174). 

Maintaining vibrant regional communities undoubtedly has value. Accordingly, concerns are sometimes expressed about structural changes in the Australian economy that are perceived as imperilling this vitality. In particular, with population movements towards urban areas, some rural towns and regions have been (and will likely continue to be) adversely affected. 

Nevertheless, it is difficult — and usually counterproductive — to try to combat such adjustment pressures. Enterprises that clearly have no longer‑term viable future should be allowed to close, rather than be sustained by ongoing subsidies or other similar mechanisms. What is required in this context is to facilitate transition, providing appropriate support to mitigate the financial and social costs to farmers and their families. While having some capacity to ease such adjustment costs, public funding for rural R&D will generally be an oblique (and, therefore, potentially less effective) way of achieving this aim. Indeed, there is even a possibility that public funding support for research could in some circumstances work against other policies designed to promote structural reform (chapter 4).

Conversely, where rural industries are intrinsically competitive, then, as noted above, investment in R&D can play a significant role in reinforcing market position, in turn generating benefits that spill over to surrounding regions. This then becomes simply a manifestation of the more general case for public funding support (section 3.2), rather than a strictly additional argument.

Compensating for assistance to overseas producers

Many participants observed that Australia competes on an uneven playing field in global markets, with other countries routinely subsidising their agricultural producers (for example, Auscott, sub. 5; Australian Institute of Agricultural Science and Technology, sub. 12; Australian Lot Feeders’ Association, sub. 19; Tony Fisher, sub. 25; Citrus Australia, sub. 66; John Keniry, sub. 80; Grains Research and Development Corporation, sub. 129; Corporate Agriculture Group, sub. 134; Department of Agriculture and Food — WA, sub. 137; DAFF, sub. 156). Public investment in rural R&D is therefore seen by some to be a suitable compensatory mechanism for unfair practices abroad (at least partly because such public R&D investment is generally permitted under international trade rules).

Trade distortions are costly, which is why Australia has actively sought to promote trade reform at a global level. For at least two reasons, this is a preferable approach to providing domestic offsets (including through rural R&D funding):

· It is wrong to view R&D subsidies as totally benign. If not necessary to address genuine market failures, the costs imposed on other sectors of the economy and the wider community will exceed the benefits to the rural sector. Hence, Australia as a whole will be worse off.

· If R&D funding were perceived as being used to ‘countervail’ more explicit trade support provided in other countries, Australia’s credibility and authority when negotiating in multilateral forums for trade liberalisation would be weakened.

Furthermore, even were the merits of the countervailing argument to be accepted, support for rural R&D would again generally be an indirect and potentially ineffective mechanism for implementing such an approach — particularly if the R&D undertaken in Australia could in turn be adapted by overseas producers for their own advantage.

Fostering ‘infant’ industries

Australia’s rural sector has made an important economic contribution over a long period of time — though as the suite of individual industries catered for by the Rural Industries RDC, Horticulture Australia Limited and the Fisheries RDC illustrates, some are of much more recent origin than others.

Some participants asserted that promoting these infant industries should be an explicit objective of rural R&D policy. For example, the Australian Olive Association argued that ‘there should be increased matching R&D funding available as new industries expand and more seed R&D funding for new and emerging industries, some of which logically don’t exist yet’ (sub. 97, p. 4). More specifically, Australian Green Tea suggested that as emerging industries — such as green tea — do not generally have statutory levies, ‘the success of [a new] industry may require up-front funding for comprehensive feasibility studies’ (sub. 138, p. 1).

To the extent that soundly based public funding support for R&D facilitates the emergence of new rural industries, this is an eminently desirable outcome. Nonetheless, such support must be compatible with a more efficient overall use of resources across the economy. Where the overall quantum of funding support is fixed (given the costs of, and limits to, government revenue raising — see box 3.3), more support for infant industries necessarily means less support for others. 

Were it possible to establish that under‑investment was a bigger problem in emerging industries than in established ones, then a shift in the funding balance could potentially be beneficial for the community. But it is not clear why this should necessarily be the case — especially if industries can establish levy arrangements, either through voluntary co‑operation or government facilitation.

The Commission stresses that the concept of an ‘infant’ industry should be distinguished from what is merely a ‘small’ industry (a point also made by the Rural Industries RDC, sub. DR275). Regardless of whether they are established or emerging, small industries (in terms of the value of their output) may have difficulty raising sufficient funds to support even very basic research programs. In these circumstances, and as the Commission’s proposed future funding arrangements for the RDCs recognise (chapter 7), some special treatment may be justifiable. However, this is based ultimately on the reduced efficacy of collective funding arrangements in small industries, and is not an endorsement of support for infant industries specifically.

Developing the value chain

While Australia exports much of its rural production, in some cases the raw product is processed abroad and then imported back into Australia. On the face of it, this might be seen as a lost opportunity, and indicative of the need for investments in R&D to further develop domestic links in the supply chain — in the common vernacular, ‘from paddock to plate’. Indeed, this concept is embedded in the draft National Strategic Rural Research and Development Investment Plan, particularly for export‑focused production (Rural Research and Development Council 2011).

Yet where processing occurs overseas, this is generally because it is more cost‑effective to do so. It will only be sensible to process products in Australia where the processing cost is less than the value added to the raw product — in other words, where Australia has a competitive advantage in the processing activity. On occasion, R&D may well help to reinforce or even create such an advantage in specific processing activities. But here again, the key question with regard to government funding is whether there are reasons to presume that private entities would under-invest in R&D of this nature. 

Notably, as discussed in chapter 10 in relation to processor levies, there are reasons to believe that the degree of private under-investment in R&D related to value‑adding activities will typically be less than for research related to the production of the raw commodities. This is because the often greater capacity to conceal the nature of process-related R&D, or to apply IP mechanisms that would limit the access of third parties, will reduce the likely extent of any free-rider problems. Absent genuine and significant market failures, arguments for public funding for R&D to build domestic capacity in downstream value adding are little different from the problematic infant industry argument (see above).

The SA Government (sub. DR203), while agreeing with this position, also observed that spillovers can occur throughout the value chain — noting, for example, that food safety issues can emerge anywhere from the farm gate to consumers’ homes. Were R&D to focus exclusively on the commodity production component of the value chain, without any regard to how the product was used or consumed, it is conceivable that issues of community‑wide significance could be neglected. However, the Commission sees no evidence to suggest that the existing framework is failing to recognise such issues. Nor is it convinced that extra public funding for rural R&D would generally be the appropriate way to overcome any such problems if they did arise.

In short, both the contention that Australia should necessarily be seeking to undertake more food-related value‑adding activity, and the consequential perception that this justifies public funding for R&D, are highly questionable.

3.4
Forms of government intervention

Although a number of the justifications advanced for government intervention to support rural R&D do not stand close scrutiny, the spillover benefits from research activities mean that, absent intervention, there would almost certainly be under‑investment in rural R&D from the community’s point of view.

This does not immediately imply that governments should directly fund R&D. There are a number of different policy options that should be assessed, and that could potentially deliver comparable outcomes at lower cost to society. These include intellectual property (IP) right protections and industry levy arrangements. (Reforms to reduce regulatory burdens can also help to increase the returns to private investment in R&D, as discussed in box 3.5.)

Intellectual property rights

As alluded to above, some innovations can be successfully ‘hidden’ from rivals, such that the benefits accrue only to those who invest. Where secrecy cannot be maintained, various legal mechanisms can be used to protect investors’ rights.

	Box 3.5
Regulatory reform

	Regulation can sometimes act as an obstacle to innovation — for instance, barriers to entry in a particular industry can preclude creative upstarts from emerging. More fundamentally, regulation can increase costs or reduce the expected benefits to private firms from R&D — or even remove any incentive for investment in particular types of research. For example, if the compliance costs associated with the approvals process for veterinary chemicals were regarded as unduly onerous, this might discourage investment in new animal health treatments. As noted by the Council of Rural Research and Development Corporations (sub. 128) and Keogh and Potard (2011), restrictions on the use of new technology and techniques — such as, genetic modification for plant breeding — can also hinder private investment in rural R&D. 

But while less restrictive regulatory arrangements may be beneficial for investment in R&D, there may well be offsetting costs. (The regulation of veterinary chemicals is a case in point, given the potential harm that might come to food supplies, and the animal welfare implications of less stringent controls.) Accordingly, regulation cannot (and should not) be set with reference to R&D outcomes alone.

Additionally, any reforms to address regulatory impediments are only likely to encourage private entities to invest in more rural R&D insofar as they increase the potential net private gains. That is, they will not address any spillover issues that may result in under‑investment from the community’s point of view. Further, as Across Agriculture (sub. 116) observed, in areas such as chemicals regulation, Australia is only one of many markets where regulatory approvals are required. Hence, unilateral streamlining initiatives by Australia may have little impact on private incentives to invest in R&D.

Consequently, even in a market with the most investment‑friendly regulatory and legislative settings for rural R&D, there would still tend to be under‑investment from the community’s perspective.

	

	


A well‑functioning copyright, trademark and patent system can provide significant incentives for R&D by rewarding successful innovators with the exclusive right to use, or licence the use of, the results of their work. This can reduce the potential for free riding, allowing investors in R&D to appropriate a greater portion of the benefits. Furthermore, IP protection will be more effective in some industries than others (box 3.6).

That said, determining how far IP rights should extend can be challenging. In particular, too restrictive an IP regime could prevent researchers from building on each other’s work. From society’s perspective, while having some R&D is clearly better than no R&D, beyond a certain point, additional IP protection hinders rather than helps researchers.

	Box 3.6
The limits of intellectual property

	The extent to which a business can take advantage of IP protections depends on the nature of the industry it operates in, and the goods and services it supplies. For example, the pharmaceuticals industry is a relatively intensive user of patents. This is not only due to the scale of the investments involved, but also because it is fairly easy to detect any ‘copying’ of a proprietary compound used in another company’s product.

Yet it is not only extensively researched and developed drugs that may have medicinal qualities. The Australian Honey Bee Industry Council (sub. 6) noted the claimed antibacterial properties of Manuka honey. Here too, research can be beneficial to suppliers — since discovery of its potential medicinal application, prices for Manuka honey ‘were said to have increased tenfold’ (sub. 6, p. 7). However, Manuka honey is a naturally occurring product. While R&D can reveal the benefits of different types of honey, there is no IP that can be called upon to give a single producer a monopoly — any apiarist whose bees feed off the flowers of Manuka bushes is in a position to supply the product.
A further constraint exists where there is a potentially large number of users: the enforcement costs for any one firm may simply be too high for IP protection to be worthwhile. For example, the Australian Academy of Technological Sciences and Engineering highlighted:

While new plant varieties can be protected and there are well known examples of commercial plant varieties where there is a high level of enforcement, other examples show how difficult enforcement can be — such as when overseas growers obtain cultivars of Australian native plants and grow them for foreign markets. (sub. 37, p. 5)

	

	


In summary, while patents and other IP mechanisms are useful to a degree, they are not panaceas in dealing with spillover problems and the under‑investment in R&D that can ensue.

Levy arrangements

Industry‑wide levies are another mechanism used in many countries to facilitate rural R&D. In effect, through pooling research resources, levy arrangements ‘internalise’ intra‑industry spillovers. That is, they provide a means to ensure not only that all participants in an industry can benefit from R&D, but also that all contribute to the costs. Thus, the Australian Government collects a levy on behalf of many rural industries, the revenue from which is channelled into RDCs who manage R&D investments for their constituent industries. Furthermore, since the RDCs sometimes jointly conduct research (chapter 5), inter‑industry spillovers can potentially be captured and internalised within a broader range of rural producers.

There are nonetheless some reasons why levy arrangements, on their own, are unlikely to always encourage primary producers to invest in a socially optimal level of R&D.

R&D benefits distributed unevenly

In principle, producers should be willing to pay levies that match the benefits they derive from the R&D that these levies collectively fund. However, the benefits from R&D will tend not to be uniformly distributed. 

To the extent that producers perceive that they may be relatively disadvantaged (in that their levy payments will benefit others more than themselves), levies might still be set below the level that would be optimal for an industry given the returns that the research concerned would provide.

There are several sources of potential disparity in the expected distribution of research benefits from levy payments.

· For industries that are geographically dispersed, the expected benefits are likely to vary across regions, even if there is a reasonably ‘balanced’ project portfolio — a point emphasised by several inquiry participants (WA Grains Group, sub. 61; Pastoralists and Graziers Association of WA and Western Graingrowers, sub. 115; Department of Agriculture and Food — WA, sub. 137; Department of Primary Industries, Parks, Water and Environment — Tasmania, sub. 148).

· Perceptions about the expected distribution of benefits between producers and processors may also affect the willingness of producers to contribute levies — especially as in most of Australia’s levy‑paying industries, processors are not required to directly contribute.
 

Furthermore, there is likely to be a wide range of views among producers regarding the appropriate research balance. Large and innovative producers, with resources to invest in private extension services, may wish to see greater focus on longer‑term, ‘blue sky’ projects. Conversely, smaller and/or less innovative producers may prefer an emphasis on lower‑risk and short‑term research, with a heavier extension component. Depending on their perceptions about the sort of R&D that will actually be funded, not all producers will see their needs as always being well met, which may in turn be reflected in how they vote on levy rates.

Rapid dissipation of benefits

A related reason why producers may vote to set levies at sub‑optimal levels is that the benefits from R&D may sometimes swiftly ‘pass through’ the system. As noted in section 3.2, the less time it takes for competitors to appropriate the outcomes of one producer’s R&D, the lower the benefits to that producer. In a collective sense, if producers perceive that most of the benefits from their levies are likely to be appropriated by consumers or the owners of other input factors (land, labour and capital), their willingness to pay levies may be reduced.

This ‘problem’ exists in the absence of any levy arrangement. However, levies — which, by design, provide for common pooling of R&D efforts — will tend to increase the rate of dissipation. This is because, where research outcomes are equally available to all levy payers, no single producer enjoys any short‑term monopoly. Rather, all levy payers are notionally provided with the same potential ‘advantage’, which might be expected to allow for adjustments in prices and quantities to eventuate more quickly.

That said, the levy arrangements are in place because free riding presents a worse outcome. Indeed, even if the benefits of research rapidly pass through the system (with many accruing to other parties), producers will still generally be better off than if they had not invested at all. At a worst case, ‘standing still’ is better than going backwards, relative to producers of substitute goods or foreign competitors who may be investing in R&D.

Even so, where pass‑through of benefits to consumers (or other factors of production) is expected to be rapid, the threat of relative decline may not be sufficient to motivate producers to vote for appropriate levy rates. In particular, the role that R&D has played in enhancing the competitiveness of overseas suppliers and competing products may not always be easy to discern.

Invest today, possibly benefit tomorrow

In direct contrast to the prospect of benefits being quickly passed through to consumers, a commonly stated reason that levies might be set at sub‑optimal levels is that the benefits from R&D typically accrue over time, with large upfront investments not delivering benefits for several years.

From a project investment perspective, ‘lags’ of this nature are addressed through the discounting of future benefits (a standard practice in project evaluation). However, the average industry‑wide expected benefit might not realistically represent the benefit for an individual producer — especially if he/she planned to retire from the industry before those benefits fully materialised (a relevant consideration when the median age of Australian farmers is approaching 60 — as noted by Meat and Livestock Australia, sub. 106). 

Lags in the realisation of benefits are partly a function of the rate of scientific progress — research does not instantaneously produce results. As one example, Alston, Pardey and Ruttan (2008) estimated that the lag associated with developing new crop varieties can be 5 to 10 years.

But not every producer will embrace such applications as soon as they are made available. Again in the case of crop varieties, Alston, Pardey and Ruttan (2008) concluded that the benefits from R&D might not peak until 15–25 years after an initial investment is made — roughly double the lag in generating a usable research output.

Any given project will demonstrate a mix of lags. Some projects may have long research lags and then be quickly adopted (which would be consistent with the rapid dissipation story discussed above). Others may have relatively shorter research lags, with widespread adoption taking considerable time. 

Where adoption occurs slowly simply because farmers themselves have chosen not to take up a new product or productivity‑improving approach, the case for supplementing the levy regime with other measures would be very weak.
 Plainly, it is not the role of public policy to offset such poor decision making within an otherwise sound framework. 

But where lags in the realisation of research benefits relate to the time taken to develop commercial applications — or where there are deficiencies in extension arrangements that further delay adoption — the efficacy of the levy system for achieving an appropriate amount of research investment is more open to question.

A levy on production, not profits

A further consideration in examining the extent to which levies will address potential under‑investment in rural R&D is that levies are not collected on profits, but rather on a variety of other (commonly output‑related) bases. This means that rural producers are still liable to pay levies even when they are making a loss. As the Pastoralists and Graziers Association of WA observed, levy contributions are ‘not a small contribution from a farming business’ (sub. 115, p. 3). In any given year, levy payments can have an appreciable effect on a producer’s profitability and, as with public funding, have an opportunity cost.

Still, the need to pay levies in non‑profitable years should not unduly influence the levy rates voted for by most producers (other than perhaps those perennially in the low‑income category). While the levy may be a significant additional burden in years of poor profitability, in the good years it may represent a relatively small price to pay for the benefits that result from R&D. In these circumstances, it seems likely that primary producers would judge the intrinsic worth of R&D levies versus spending in other areas (such as new capital equipment, or increased use of inputs) on the basis of standard investment considerations.

However, relative to many other parts of the economy, producer incomes can be very volatile. As the Grains RDC argued:

… revenue is dependent on yields and profits, which in turn depend on unpredictable external factors such as rainfall, climate variability, outbreaks of pests, exchange rates and world prices for grains. (sub. 129, p. 3)

Hence, levy payments — which in the shorter term are effectively fixed (chapter 10) — can also fluctuate considerably as a proportion of cash income. By way of illustration, in a ‘typical’ year for the dairy industry, farmers spend 1.5 to 3.5 per cent of their cash income on levy payments. But in 2006‑07, dairy farmers paid (on average) 11 per cent of their cash income in levies. Similarly, while, on average, less than 1 per cent of canegrowers’ cash income was expended on levies in 2005‑06 and 2006‑07, in 2007‑08 this proportion increased to 9 per cent due to a combination of falling sugar prices and higher input costs (table 3.1).

Such volatility, and the uncertainty it creates, may in turn lead to an excessive degree of caution in voting on levy rates, as these cannot be easily adjusted in response to changing circumstances. By way of contrast, individual entities investing privately in R&D can vary expenditures from year to year on the basis of capacity to pay, the internal availability of resources and other competing claims on those resources. Also, unlike many primary producers, larger individual entities


Table 3.1
Volatility in the proportion of income paid as levies, per farm

	
	
	Dairy industry
	
	Sugar industrya

	Average
	
	2004‑5
	2005‑6
	2006‑7
	2007‑8
	2008‑9
	
	2005‑6
	2006‑7
	2007‑8

	Levy payment
	$
	2 337
	2 815
	2 520
	2 112
	1 831
	
	550
	592
	604

	Farm cash incomeb
	$
	80 417
	85 440
	22 321
	130 261
	78 788
	
	67 285
	93 581
	6 763

	Levy payment ÷ farm cash income
	%
	2.9
	3.3
	11.3
	1.6
	2.3
	
	0.8
	0.6
	8.9


a Canegrowers only. b Difference between total cash receipts and total cash costs (excluding capital and household expenditure).

Sources: Productivity Commission estimates based on ABARES (2010); Dairy Australia (2009); Hooper (2008); RDC annual reports.

often have diversified income sources, providing them with greater capacity to deal with a downturn in one aspect of the business, while continuing to fund R&D.

Wider research benefits

The preceding discussion on levy imperfections has considered only circumstances where research benefits accrue to producers within an industry. Under‑investment in rural R&D (from the community’s point of view) can also arise where much of the benefit flows to parties outside the industry concerned (section 3.2). For instance, efforts to reduce greenhouse gas emissions from farming may have strong community benefits, even though any individual producer might have little to gain. Likewise, the costs to many woolgrowers of adopting alternatives to ‘mulesing’ sheep currently appear to be greater than any direct private benefits. 

As noted in section 3.1, it may be that community pressure or regulatory requirements will provide an incentive for the expenditure of levy funds to address adverse environmental impacts from rural activities or to improve animal welfare. (In the case of mulesing, for example, public concern about the practice may impose a penalty on producers through weaker consumer demand.) But such factors will frequently be insufficient to ensure appropriate investment of levy funds in these areas, especially where the source of an environmental or social problem is difficult to ascertain (and therefore where it is difficult to identify precisely who should be accountable). 

Accordingly, it is likely that plenty of wider community benefits would go unrealised if it were only levy arrangements that were employed to address spillover‑related under‑investment concerns. This point was emphasised by the Rural Industries RDC, in advocating public funding support:

In general, the argument for taxpayer funding relates to the benefits that may emerge outside a particular industry group, while the argument for other government actions (such as mandatory levies) relates to benefits within the industry. (sub. 92, p. 5)

Also, even where benefits are spread across several rural industries, levies will only be effective if there are good coordination mechanisms in place. Given the factors that may reduce the effectiveness of levies in a single‑industry context, it would be naïve to assume this would always (or even generally) be the case. In short, while levies are a very important component of the suite of policies that can promote an appropriate level of investment in rural R&D, reliance on this instrument alone would nonetheless see some socially desirable projects go unfunded. 

Public funding

Given that the ‘non‑funding’ options available to government to promote rural R&D are unlikely to be sufficient to fully overcome spillover‑related under‑investment, public investment will be warranted in certain circumstances to help achieve socially efficient outcomes.

Importantly, however, it is not simply the presence of spillover benefits that will justify funding support. If there are net benefits to those undertaking the research — including for levy‑funded collective research — there should be no need for public funding. Spillovers are only relevant in a policy sense where the producer or industry faces a net cost, but the benefits accruing to the rest of the community from that R&D are sufficient to tip the social impacts into positive territory.

As a stylised illustration of this principle, figure 3.1 provides four different scenarios to depict where and how public funding support might be justified.

· Case 1 may be indicative of many on‑farm productivity‑enhancing R&D projects — for example, a research project to increase crop yields.

· Case 2 shows high levels of spillovers to other parties (for example, the broader community, or producers in other industries), but also net benefits (after applying an appropriate risk-adjusted discount rate) to the entity involved. An example of this could be research into reducing on‑farm water consumption. Such a project could have proportionately high environmental benefits, though it may also reduce costs for producers.

· Case 3 has broad applicability in a range of contexts.

· Intra‑industry spillovers: As discussed earlier, because of free‑rider problems, the benefits enjoyed by an individual producer may be insufficient (relative to the research costs) to warrant investment in a socially valuable, productivity‑focused piece of research. And for the reasons outlined above, industry levies will not always fully correct for such under‑investment.

· Inter‑industry spillovers: A research project that could benefit several rural industries each by a small amount might not be privately funded because, for any individual producer or industry, the cost of the research relative to its benefits would make it unattractive. As with the intra‑industry spillovers discussed above, unless there are effective mechanisms for facilitating collaboration, such a project would — absent public funding support — potentially not be undertaken. (Irrigation research may be one such example.)

Figure 3.1
Spillovers from R&D do not always justify public funding

	
Distribution of expected benefits
Public funding
Case
for a particular R&D projecta
warranted?
Why?
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a Assumes for simplicity an ‘all or nothing’ choice between whether or not to invest, rather than how much to invest in a particular project stream. However, the same decision‑making considerations would still apply for different permutations of the same broad project. b The private ‘entity’ may be an individual firm or the industry as a whole (with private funding in the latter case mobilised through a levy mechanism). c Expected net benefits to the private entity are exclusive of any government funding support. Thus, they represent the expected private value of the investment, calculated by applying an appropriate discount rate to future (net) cash flows that reflects both the delayed benefit stream and the uncertainty that attaches to that benefit stream. d Includes the administrative and efficiency costs of government revenue raising.

· Spillovers to the wider community: Public funding support may be justified where there are large spillovers for the wider community, but where (in contrast to case 2) any direct benefits for a producer or industry would be less than the costs they would incur.
 Falling into this particular category could be the aforementioned example of research aimed at addressing poor land use practices that result in environmental degradation.

· Case 4 represents a project with only modest spillover benefits and substantial net private costs. This could represent virtually any project with a low probability of providing a return to a producer or industry (which faces the certain cost of investing in the project), but benefits to the surrounding regional community (which bears no direct research cost) in the unlikely event that it was successful.

In summary, to deliver ‘value for money’ in public expenditure, governments should seek to use funding contributions to induce socially valuable research that would otherwise not have occurred — that is, additional R&D.

The Commission’s analysis of additionality stimulated substantial commentary by respondents to the draft report. 

· Many viewed the term ‘socially valuable R&D’ as synonymous with R&D that produces a high proportion of ‘public’ benefits (rather than being predominantly beneficial to industry — in other words, high in ‘private’ benefits). Hence, they expressed concern that the Commission’s additionality principle meant that public funding should support only rural research aimed at benefiting non‑industry interests.

· Some suggested that the stylised examples provided in figure 3.1 did not account for circumstances where public funding might cause the overall size and relative distribution of benefits to vary. 

· Several others (including the Council of Rural Research and Development Corporations, sub. DR260) argued that additionality was too abstract a concept to be successfully applied in a policy setting.

The implications of the additionality concept for policy making, and the ways by which the concept can be applied, are discussed at length in chapter 4. Nonetheless, it is worthwhile at this juncture to offer some clarifying responses to these ‘in principle’ concerns.

Additionality and ‘socially valuable’ R&D

In developing rural research programs, there is no precise demarcation between private and public benefits. Most R&D outputs will lie somewhere along a 
public–private spectrum rather than at either extreme, and it will rarely be possible to forecast the exact distribution in advance of the research being undertaken. (A further complication, noted earlier, is that the relative mix of public and private benefits can change over time.)

In this context, the Commission stresses that the additionality concept is not exclusively linked to research at the ‘public good’ end of the spectrum. As discussed earlier, imperfections and unavoidable limitations in the IP regime and levy arrangements mean that the presence of potentially significant industry benefits might still not be sufficient to ensure a worthwhile project is pursued. This would be as much a market failure as neglecting a project with predominantly community benefits.

Put another way, it is desirable that research proceeds where the sum of the expected benefits to all of the parties in society (including industry) exceeds the sum of its costs — regardless of whether the benefits flow mainly to one particular rural industry, to a group of industries or to the wider community. Where there are insufficient benefits to an individual private investor, or a levy‑paying industry collectively, to make such a ‘socially valuable’ project worthwhile, public investment would be warranted.

Dimensions of additionality

One of the simplifying conditions attached to figure 3.1 is that the nature or scope of the project being evaluated is not of itself dependent on whether government investment is forthcoming. However, as the WA Department of Food and Agriculture observed:

Additional public funding could cause the size of private and external benefits to be greater than otherwise would be the case in the absence of such public funding. … The ratio of additional external benefits to public funds could be sufficiently high to make the investment highly ranked. (sub. DR243, p. 4) 

The Commission agrees that public funding may, for some projects, ‘buy’ additional benefits that would not be generated by purely private investment. For example, an industry might undertake research into a new production technique that would deliver productivity benefits but also potentially impose new environmental costs (say, higher greenhouse gas emissions or increased soil erosion). In these circumstances, public funding could allow the project to be reconfigured to investigate complementary means to limit the environmental impact without necessarily compromising the benefits to industry. Other parameters of when and how the project is undertaken may similarly be influenced by public funding (box 3.7).

But these sorts of dimensions do not of themselves negate the key message emerging from the additionality concept — namely, that public funding should add genuine value. In short, if public funding allows for qualitatively different projects from what the private sector would otherwise undertake, and where the additional benefits exceed the costs to government and other parties, public investment will be justified.

	Box 3.7
Is ‘early’ R&D additional?

	As discussed in chapter 5, RDCs are required to consider additionality in their evaluation of R&D projects. However, the ways in which additionality are judged can vary. For example, in an evaluation report for one project, the Grape and Wine RDC (GWRDC) justified public funding because it would bring forward benefits that would otherwise not be realised for 5–10 years:

Whilst it was assumed that this technology would eventually have been developed without GWRDC investment …, by bringing forward its development the GWRDC and industry investment will generate significant net benefits to the Australian community (i.e. estimated [net present value] of $98m over 30 years). (EconSearch 2007, p. 15) 

Such early introduction of R&D is not ‘additional’ in the normal sense of the term — it would have occurred anyway — but may nevertheless be justified. The relevant test is whether an earlier commencement would deliver net social benefits.

For instance, a business might not benefit from a particular research project until it approached exhaustion of its existing production capacity. If it were not expected to face capacity constraints for several years, it might delay R&D. Yet benefits to the community from such a project (say, due to positive environmental spillovers) might emerge as soon as the outcomes were given practical application. If these spillover benefits were likely to outweigh the net costs faced by the business from earlier replacement of its capital, society could be better off if the R&D were pursued immediately. Thus, partial subsidisation of an R&D project (or an alternative form of government intervention) could be justified.

That said, bringing forward R&D is not guaranteed to be socially desirable. It risks promoting investments in resources that would be underutilised. Furthermore, the prospect of obtaining funding on such a basis could perversely lead firms to deliberately delay their R&D projects. Nonetheless, in theory, timing dimension issues can be important parameters in considering additionality.

	

	


Judgement is required

The additionality concept is not intended as a prescriptive rule for the beneficiaries of government subsidies in determining whether or not to invest in specific projects. Instead, it is a principle for the Government to consider in setting and reviewing RDC programs. (That said, to the extent that they have an interest in justifying the public funding they receive, it may be advantageous for RDCs to periodically view their overall research portfolios through the prism of additionality.)

Moreover, it is manifestly difficult for policymakers to determine whether particular projects would have proceeded without public funding. By definition, the counterfactual outcome cannot be directly observed. Hence, at a practical level, judgement is required by government about where — at a program‑wide, rather than project‑specific level — it should invest.

As such, additionality should be viewed as a starting point for policymakers to think about how public funding can best be deployed. Necessarily, it calls for a ‘common sense’ approach, recognising both the complexity of the policy environment and the objective of maximising the net benefit derived for the whole Australian community from the public investment in question. These matters are considered further in chapter 4.
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The net external benefits are not large enough to offset the cost to the entity. This project should not receive government funding.








Net cost to entity means project will not proceed without government funding, despite there being a net social benefit.
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Although most of the benefits accrue to third parties, the net benefit to the entity should still enable the project to proceed without government funding.
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�	In commenting on risk�related issues, Dr Russell Thomson and Prof. Elizabeth Webster (sub. DR284) argued that there is a need to distinguish between risk and uncertainty. Specifically, they contended that risk is quantifiable, in that a probability of an event occurring can be estimated; whereas uncertainty cannot be objectively quantified, as there is no information on which to base the probabilistic distribution of outcomes.


	While this is true in a theoretical context, the two can be virtually indistinguishable in practice. Even in cases where there is, ex ante, an expected distribution of outcomes, a completely unexpected outcome could yet eventuate. Also, where a series of different research projects is undertaken, although the outcomes of each project might be ‘uncertain’, there is likely to be a bounded range of expected outcomes for the portfolio as a whole (portfolio risk). Therefore, risk and uncertainty can legitimately be conflated in a policy context.


�	As chapter 10 discusses, there are nonetheless reasons against extending processor levies. And even were such levies to be applied more widely, this might still fail to counter perceptions about the inequitable distribution of benefits across the entire value chain.


�	Indeed, if diffusion generally occurs slowly, the case for a levy regime is itself weakened. That is, slow rates of diffusion mean that innovators are more likely to be able to capture sufficient benefits in the short to medium term to make the investment worthwhile. At least in these circumstances, the extent of the free�rider problem may be no greater than in other parts of the economy (a point alluded to by Hans Huebner, sub. 222).


�	The presence of a net private cost does not mean that producer adoption of publicly subsidised research outputs will necessarily be weak — a concern raised by the Cattle Council of Australia (sub. DR244). That is, there could still be benefits to producers, but, absent any public funding, these would be exceeded by the private costs.
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