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1. INTRODUCTION 

Scientific research has profound effects in society, both from the generation, distribution and 
application of knowledge as well as from the development and use of new technologies. 
 
Since the middle of the twentieth century, and into the twenty-first, governments in many 
countries have invested significant public funds in science and innovation programs, as a 
way of meeting a diverse range of objectives. 
 
Over this period, economists have studied in some depth the links between science and 
economic returns through innovation. But governments invest in science for many other 
reasons beyond the economic, including: to advance knowledge; train and attract highly-
skilled workers and citizens; improve public health and wellbeing; improve sustainability and 
security; and support government’s own decision-making responsibilities. 
 
Despite their obvious importance, less attention has been focused on the ways in which 
public investments in science contribute to these other outcomes, and the ways in which 
policy, investment and management decisions can be improved to increase the chances of 
the desired outcomes being achieved.  
 
Existing science investment, prioritisation and evaluation mechanisms focus on input and 
output measures rather than outcomes. It is assumed that understanding relatively easily 
quantifiable things such as the science budget, the science workforce, publications, patents 
and citations will allow us to understand how the full range of desired outcomes are being 
achieved, but this is not the case.  
 
As a result, the evidence base that is available for science policy is not up to the job. But the 
way to fix this is not to simply add more metrics. Science policy should be re-oriented 
around outcomes rather than inputs and outputs, with prioritisation, investment and 
evaluation following on from there. This is a significant change to the way governments have 
traditionally approached science policy, and as such will present challenges. But there is 
now a wealth of academic analysis, as well as practical experience, to draw on. And this 
need to pay more attention to outcomes has been identified as a key issue right across 
government, not just in science policy. 
 
This report sets out a proposed initial approach to this challenge for consideration by the 
Department of Economic Development, Tourism and the Arts and the Tasmanian 
Government more broadly. Changes to the ways in which science investments and priorities 
are evaluated can of course happen at a number of levels, but this report is primarily focused 
on a whole-of-government approach to a more coordinated and effective science policy. 
 
It draws upon the science policy literature as well as recent developments at the State, 
Federal and international levels. It provides a conceptual framework for thinking about 
enhanced science policy and options for further work and implementation into the future. 
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2. CONTEXT – TASMANIAN GOVERNMENT 
OBJECTIVES 

Science is funded by, and happens in, many different parts of the Tasmanian public sector.  
 
This paper takes as its starting point the work of the Department of Economic Development, 
Tourism and the Arts (DEDTA), which incorporates science policy within the broader context 
of the State’s Economic Development Plan and its four goals: 

1. To support and grow businesses in Tasmania 

2. To maximise economic potential in key sectors 

3. To improve the social and environmental sustainability of the economy 

4. To support and grow communities within regions. 
 
In support of the Plan, the Department is taking a coordinated approach to science policy 
across government, as expressed in the Reaching Our Potential: Developing Tasmania’s 
Science Research Capability Action Plan, which was released for public consultation in 
August 2012 and launched in December of that year.  
 
The stated goal of the Plan is to set out a course of action that will ‘develop Tasmanian 
science research through facilitation of improved science research capability at a 
professional, government, industry and community levels.’ 
 
This in turn is designed to support the achievement of the following desired outcomes: 

> An expanded Tasmanian science research sector, including, but not limited to 
investment, scientist numbers, science research institutions and businesses, and 
local, national and international research collaborations 

> Improved Tasmanian Government resource allocation for science research and its 
development, based on a whole-of-government prioritisation framework 

> Improved alignment of Tasmanian Government research priorities and the research 
agendas of Tasmania’s public science institutions 

> Improved cooperation, engagement and information exchange between government 
agencies, public science institutions and business 

> Increased community knowledge of, and engagement in, science and the Tasmanian 
science research sector 

> Increased science research sector knowledge of, and engagement in, Tasmanian 
communities, businesses and the public sector. 

 
DEDTA is leading the implementation of the Plan through three key projects: 

1. Evidence-based framework for Tasmanian Government investment in science 
research 

2. Facilitating relationships, information sharing and investment 

3. Science engagement program 
 
By taking an integrated approach to these three projects, DEDTA is leading science policy 
work across the Tasmanian Government, and engaging with the science sector, industry and 
community as a whole.  
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A new framework for Tasmanian Government investment  
in science 

This paper addresses most directly the first of the three projects, proposing theoretical and 
practical underpinnings for an enhanced whole-of-government investment and prioritisation 
framework. It draws on relevant academic literature and on recent policy experience at the 
Federal level, as well as examples from other States as appropriate.  
 
It is clear that the sustainable growth of the science sector in Tasmania – as part of the move 
towards a ‘knowledge-based Tasmanian economy’ and in a time of tightened government 
finances in Australia as all over the world – will require strategic investment decisions based 
on appropriate evidence and evaluation.  
 
The Action Plan notes that, through this and other processes, an initial set of Tasmanian 
Government science priorities will be articulated, informed both by the analysis of current 
and possible future investments, as well as by consultation with the science sector, industry 
and community more broadly. 
 
The Plan also notes that publicly-funded science contributes to a range of high-level 
Tasmanian Government objectives, including: informing government to fulfill its legislative 
responsibilities; helping to drive economic growth in key industry sectors (for example 
forestry and fisheries, where science has played a key role in the past); contributing to 
emergency preparedness; and addressing particular community or regional-level issues in 
the State.  
 
In addition to these longer-term strategic priorities for investment in science, the Action Plan 
states that the framework should also support the assessment of ad hoc proposals for 
funding, and of requests for co-investment by the Tasmanian Government in Australian 
Government-funded initiatives.  
 
The Action Plan sets out an indicative set of issues that a framework should take into 
account: 

> A clearly identified need for Tasmanian Government support 

> A project possessing potential to leverage Australian Government funding, or other 
external investment, to Tasmania’s strategic benefit 

> Clearly identified economic, social and environmental-based science research 
outcomes of benefit to all Tasmanians 

> A high likelihood of a project delivering its desired outcomes and a contribution to 
‘scientific excellence’ 

> Evidence of sector or organisational capability to achieve project outcomes, for as 
long as such outcomes are required 

> Evidence that outcomes will impart benefits beyond the investment term 

> The investment will meet or contribute to resolving needs identified by the 
Tasmanian Government, community or industry. 

 
This initial list of issues and priorities has provided a useful starting point for discussions with 
DEDTA – and staff in other Tasmanian Government departments that invest in science such 
as the Department of Primary Industries, Parks, Water and Environment (DPIPWE) – about 
the design of such a framework. 
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Challenges in framework design 

This overview of the rationale for Tasmanian Government investment in science – and of the 
context for the development of a framework for enhanced investment, prioritisation and 
evaluation – makes it clear that the task is a complex one.  
 
Just as there are multiple reasons for investment, so are there multiple modes of investment 
– including science institutions, projects, infrastructure and human capacity-building – and 
multiple departments, agencies and even governments involved.  
 
These investments contribute to all four goals in the government’s Economic Development 
Plan, but also to other objectives and needs across government, in the community and in 
industry, in terms social and environmental as well as economic. So one size – or one set of 
metrics – will not fit all when it comes to prioritising and evaluating public investments in 
science (see also Campbell and Schofield, 2006).  
 
Context matters as well – Tasmania’s priorities will necessarily be different than those of 
other States or nations. The Reaching Our Potential Background Paper states that ‘unlike 
many other parts of Australia and the world, the formal Tasmanian science research sector is 
largely public’. This highlights the importance of a fit-for-purpose investment and 
prioritisation framework that can guide effective public investment. Tasmania is unique, with 
particular challenges and opportunities for the future, and science will contribute to these in 
ways that are unique to the State. 
 
Overall annual investment in the Tasmanian science sector adds up to approximately $500 
million, and this investment has led to the creation of distinct State-based strengths and 
assets. Despite having only 2.3 per cent of the national population, Tasmania is now home to 
4.2 per cent of the nation’s scientific workforce. Clear advantages in areas such as 
marine/climate/Antarctic science, environment/wildlife/natural resource management, 
agriculture, forestry and aquaculture are paired with major investments in areas such as ICT 
and health and medical science. However there currently exists no central point of 
coordination for science policy and investments in the Tasmanian Government.  
 
Based on the Reaching Our Potential Action Plan, and on discussions with staff in various 
Departments, this paper aims to contribute to the continuous improvement of science policy 
decisions in DEDTA and across government. It does not propose priorities, or presume to 
advise Departments on areas for more or less investment. 
 
It recognises that a framework for improved science investment and prioritisation decisions 
must be repeatable and scalable, in that it can be applied at project, business unit, 
Departmental or whole-of-government levels. It should assist those within government (and 
in the science sector) to make evidence-based arguments for funding, while also improving 
the evidence base where possible.  
 
Such a framework should also incorporate enough detail to make it meaningful – and also 
allow for the incorporation of identified government, industry and community needs – while 
also being useable and able to be integrated with existing government decision-making and 
evaluation processes.  
 
This paper argues that a new approach is needed – a framework that takes as its starting 
point the desired outcomes that justify the investment of public funds, and works from there 
to support improved investment and prioritisation. As discussed in more detail below, this is 
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supported by both the science policy literature and by practical experience in other 
jurisdictions.  
 
Such an approach would contribute to a more coherent process, rather than a static list of 
metrics – sensitive to, but differentiated from, Australian Government investment principles 
and priorities. It would provide a standard approach for the evaluation of options across 
different scales, but allow for flexibility and diversity within the science system, and for 
among the outcomes that science contributes to in the economy, society and environment. It 
would also recognise that fundamental advances in knowledge and science are legitimate 
outcomes as well. 
 
By building on existing processes, strengths, assets and competitive advantages, the 
Tasmanian Government has a unique opportunity to re-orient science and innovation policy, 
to more effectively make science policy decisions contribute to the achievement of a 
uniquely Tasmanian vision of what matters most for the State and its inhabitants, their quality 
of life and competitiveness as a ‘living laboratory’. 
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3. WHAT IS ‘SCIENCE POLICY’? 

At the outset, it is worth briefly clarifying what is meant by ‘science’ and ‘science policy’ in 
this paper, as it is clear that definitions of both can be contentious. 
 
Science is here understood in its broadest sense, as a ‘systematic accrual of knowledge’ 
that includes the social sciences and humanities as well as the natural and physical sciences 
and engineering (see for example Harris and Meyer, 2011 for more detailed definitions). 
Governments fund a range of research and institutions across these disciplinary boundaries, 
and given this paper’s focus on the broader societal outcomes of such investments, it would 
be counter-productive to narrowly define science from the start. Indeed, it has been argued 
that achieving desired outcomes in the future will require more effective work and 
collaboration across these boundaries. 
 
Nonetheless, given the Tasmanian Government’s focus on science, this paper argues that a 
renewed focus on ‘science policy’ can be useful in enhancing the prioritisation and 
evaluation of State investments in science. In recent years, science policy has primarily been 
viewed through an economic lens – as part of broader innovation and economic 
development policies – but it is significant that State and Federal Governments in Australia 
are now seeking to boost their science policy capabilities. 
 
Science policy is traditionally simplified into two related aspects: ‘policy for science’ – the 
decisions that are taken about the prioritisation and allocation of science budgets; and 
‘science for policy’ – the diverse ways in which scientific research informs and influence 
government decision-making across a range of policy areas. 
 
These two dimensions have often been studied separately, but this paper seeks to promote 
a definition of ‘science policy’ that encompasses both. A crucial challenge for science policy 
scholarship is improving our understanding of the two-way relationships between both 
dimensions, and translating this understanding into better science and policy decisions. 
Neglecting these relationships will limit our ability to achieve desired outcomes from science 
– as Andrew Campbell has warned, it is important to ‘fund the arrows’ not just the ‘boxes’ 
(see Campbell and Schofield, 2006). 
 
Given the diversity of the outcomes that arise from public investments in science, and the 
range of government Departments involved in both ‘policy for science’ and ‘science for 
policy’, many policy-makers would never consider themselves to be participating in science 
policy. This can be a challenge in terms of communication and coordination, but also a 
strength in the extent and diversity of approaches and investments.  
 
There is a now a science policy literature and a body of knowledge in the academic world 
that can useful for policy-makers in a range of settings, as well as for scientists and research 
managers. A focus on science policy has the potential to support the sharing of innovation 
and best practice across institutions, and subsequent improvements in the prioritisation and 
evaluation of significant public investments.  
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4. DOES SCIENCE POLICY MATTER? 

As in the Tasmanian Government, there is currently no single over-arching statement of 
science policy at the national level in Australia. And yet Australian science performs well 
when measured against existing metrics. Similarly, the United States – recognised as the 
global leader for science and innovation since the Second World War – does not have a 
national science policy. So does science policy actually matter? 
 
In his 2007 article in Issues in Science and Technology, Daniel Sarewitz argues that science 
policy would matter a great deal if it could move beyond its focus on budgets and seriously 
address the connections between public investments in science and desired outcomes. 
More, he points out, is not the same as better: 

The annual obsession with marginal changes in the R&D budget tells us something 
important about the internal politics of science, but little, if anything, that’s useful 
about the health of the science enterprise as a whole. In particular, marginal budget 
changes give almost no information about the capacity of the science enterprise to 
contribute to the wide array of social goals that justifies society’s investment in 
science. 

 
The need for science policy to be widened beyond its traditional focus on simplistic inputs 
and outputs is by now well documented (see Section 5 below for further discussion). And in 
fact, this is not limited to science policy but is a significant issue for government more 
broadly.  
 
As part of the Australian Government’s Commonwealth Financial Accountability Review 
process, the Department of Finance and Deregulation issued a discussion paper in late 2012 
that addresses these issues in the context of institutional design, accountability, 
performance and improved whole-of-government coordination. Evaluation must be ‘more 
systematic and better linked to the budget process’:  

At present, the most readily available information in the public sector tends to be 
financial in nature, which, of itself, does not provide insights into whether publicly 
funded programs and activities are achieving their objectives and outcomes. 
Measuring performance in the public sector requires adequate and relevant non-
financial information. Addressing the current imbalance would help to shift the focus 
from expenditure towards service delivery and outcomes. 

 
This is not achieved by simply adding more performance indicators – the paper notes that 
Australian Government departments and agencies already report against some 3,500 metrics 
– but re-orienting prioritisation and evaluation processes. The report points to initial changes 
underway in some Australian States and Territories, and a number of other countries, 
designed to better address whole-of-government outcomes. 
 
This is important for science policy in the Tasmanian Government because – as outlined 
above – science plays an important role in helping to achieve outcomes that matter a great 
deal for Tasmania. Transitioning to an outcome-oriented approach will enable the Tasmanian 
Government to more clearly articulate its own unique rationale for investment in science, as 
well as clarifying the role of national investments and institutions in Tasmania in helping to 
deliver State objectives. Where these are often measured in narrower terms, by metrics of 
science excellence and productivity, a distinct outcome-oriented approach at the State level 
could incorporate these into a more meaningful framework for Tasmania.   
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5. SCIENCE POLICY – KEY CONCEPTUAL 
CHALLENGES 

Science policy, according to Bozeman and Sarewitz (2011), did not ‘become the focus of 
serious intellectual inquiry until the 1960s’. Since that time, two related issues have emerged 
as fundamental challenges for researchers and policy-makers alike – the problem of choice, 
and the need to dramatically improve the ways in which we understand the links between 
public investments and desired societal outcomes, and make decisions to achieve these 
outcomes. These two issues are central to the design of any new framework for improved 
science policy prioritisation and evaluation in Tasmania. 
 
Bozeman and Sarewitz (2011) describe the contribution of scholars to debates about policy 
choice in the 1960s, framing the challenge as follows: 

In a world of finite resources, how should policy-makers choose among the many 
competing scientific disciplines, projects, and programs in making public 
investments?  

 
Following Toulmin, it is clear that these are not just ‘technical’ questions, but also political 
ones. But the science policy ‘elephant in the room’ is that we still lack theoretical and 
practical tools that would enable us to convincingly answer these questions.  
 
How could this be, after fifty years of academic and policy work? It is perhaps even more 
surprising when we consider the ways in which science and innovation have come to play 
such central roles in recent decades in national debates about economic prosperity, social 
wellbeing and our even sense of progress. Bozeman and Sarewitz (2011) write: 

Without rejecting compelling arguments for the intrinsic value of research in 
intellectual, cultural and aesthetic terms, most policy-makers and citizens seem to 
agree that the chief purpose for public funding of research is to improve the quality 
of life. And most scientists justify it as such. 

 
Science has therefore become crucial to the ways in which governments think about 
improving quality of life in the broadest sense – with investments justified as such – but there 
is increasing attention now being paid to the inability of existing science policy tools and 
frameworks to adequately address questions of choice and outcomes at a more detailed 
level. The current debate about the need to better demonstrate the ‘impact’ of publicly-
funded research – and ongoing work by the Australian Government to design a new national 
impact assessment framework – highlights this point. 
 
Roger Pielke Jr (2012) has analysed the persistence of a post-World War 2 model of science 
policy that has still not been displaced, and attributes its longevity to three factors – the 
‘marriage of science policy with economic theory, institutionalization via R&D statistics and 
the lack of alternative frameworks’. Pielke describes the way that ‘the integration of post-war 
science policy with a misrepresentation of neo-classical economic theory led to the creation 
of a mythology of innovation that persists today’. This is the ‘so-called “linear model” of 
innovation… typically characterised as a flow from basic research to applied research to 
development to application and ultimately societal benefits’. 
 
To be clear, science does contribute ‘robustly’ to economic as well as other outcomes, but it 
does not do so in simple, linear model ways – this has been ‘thoroughly repudiated’ by 
studies of science and innovation over decades (see Bozeman and Sarewitz, 2005 and 2011, 
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and Pielke 2007). What is needed are science policy frameworks that engage with, and allow 
for, complex and dynamic systems of investments and institutions and their relationships to 
multiple outcomes and impacts. Current frameworks that focus on simple sub-sets of input 
and output measures hamper our ability to make science policy decisions that adequately 
address the question of choice: 

We may recognize that biochemistry cannot easily be played off against subatomic 
particle physics, but in its focus on the outputs of science qua science, research 
evaluation elides the deeper policy question: on what basis can decide the extent to 
which either is worth doing? (Bozeman and Sarewitz, 2011)  

 
Lest it appear that this point is over-stated, it is worth reflecting on the dominant evidence-
base for science policy, at least at the national level, which are the OECD R&D statistics. 
These are focused on key indicators such as overall R&D budgets, R&D budget intensity, 
publications and patents. In this way, measurement and evaluation of public investments in 
science and innovation still often assumes simplistic linear relationships between inputs, 
outputs and outcomes. 
 
This way of thinking about the relationships between investments and outcomes has 
permeated science policy debates. In its ‘science policy election statement’, released prior 
to the 2010 Federal Election, the Australian Academy of Science insisted that total Australian 
R&D expenditure should simply be lifted to 3 per cent of GDP as the first priority, as if this 
would automatically ensure that the full range of desired societal outcomes which provide 
the justification for public investment would be more likely to be realised. 
 
We know that these simplistic assumptions about linear relationships between investments 
and outcomes are not borne out by empirical evidence. Drawing on a range of studies, 
Sarewitz (1996) has identified a number of pervasive ‘myths’ of science policy which 
continue to shape our understandings and the ways in which investment decisions are made 
and justified. These include the myth of ‘infinite benefit’ which assumes that any additional 
investment in science will lead to additional public good, when we know that developments 
in science and technology can be useless or even harmful to some. Similarly, the myth of 
‘serendipity’ assumes that science is fundamentally unpredictable and as such impossible to 
direct, whereas we have learned over time that some investment and institutional 
approaches are more likely to deliver desired outcomes than others. Finally, the myth of 
‘accountability’ assumes that assessment of scientific quality (through peer review, 
bibliometrics, etc.) are appropriate measures of successful investment, whereas these may 
tell us very little about the achievement of outcomes beyond those internal to science. 
 
Current concerns about the loss of credibility and public trust in science are related to the 
persistence of these myths. But, as James Wilsdon, Brian Wynne and Jack Stilgoe point out 
in a 2005 paper for UK think-tank Demos, attempts to address these issues through science 
communication along are only ‘chipping away at a bigger problem: our lack of a shared 
framework for describing, debating and organising the contribution of science and 
technology to wider social goals’. Without this, they argue, our choices are limited by 
determinism and reductionism, leading to unhelpful ‘pro-’ and ‘anti-science’ debates. Better 
frameworks are therefore critical to improving science policy decisions, to move beyond 
simplistic myths and models, invest public funds more effectively, and maximise the chances 
of achieving desired outcomes.  
 
Existing program logic models help to clarify the relationships between inputs, outputs, 
outcomes and impacts. These can play an important role in improving decision-making 
about investment and evaluation. But this paper argues that a crucial feature of such models 
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must be that arrows go both ways – that there is a connection from outcomes back to 
inputs, allowing for consideration of appropriateness as well as efficiency and effectiveness.  
 
Implementing the necessary changes may present challenges. Greater whole-of-government 
coordination is required, as investments by one Department will lead to outcomes across 
many others; the evidence-base needs to change; and evaluation practices must evolve. But 
we can learn from the literature – and from other policy initiatives at State and Federal level – 
to inform this work into the future.  
 
In the remainder of this paper, one alternative framework from the academic science policy 
literature is discussed in more detail, before turning to recent developments in science policy 
at the Federal level in Australia. The paper concludes with suggestions for implementing an 
outcome-oriented approach to prioritisation and evaluation for the Tasmanian Government, 
which could assist in moving beyond the flawed models of the past. 
 

 

  

Principles for enhancing science policy 
 
In a discussion paper commissioned by the Australian Government Department of 
Innovation, Industry, Science and Research in 2011, Harris and Meyer draw on Sarewitz’s 
‘myths’ and set out six basic principles to help science policy-makers move beyond 
them, informing and enhancing future Australian Government initiatives: 
 
1. Serve public values. Publicly-funded science serves a range of public values, with 
public investments intended to help deliver diverse public and private goods. More work 
is needed on thinking through the connections between these public investments and 
outcomes – they cannot adequately be assessed by existing scientific metrics or narrow 
economic measures.  
 
2. Recognise diversity. There is no single best way to fund, manage, conduct and 
evaluate science with public money. A diverse range of models, institutions and programs 
have evolved as different ways to meet intended outcomes. 
 
3. Think ahead. Decisions about science now will lead to positive and negative 
consequences well into the future. Ensuring that discussions of these potential outcomes 
are included in decision-making processes as early as possible in funding and evaluation 
processes is more efficient and effective. 
 
4. Engage outside the science community. A more equitable, forward- thinking, and 
productive science policy requires improved public engagement. This should also include 
more participatory approaches to the evaluation of investments and programs. 
 
5. Promote evaluation and organisational learning. There is a need for experimentation 
and new thinking in science policy, as well as improved evaluation and learning from past 
experience. The evidence base for science policy needs to be improved, with different 
kinds of information collected and shared. 
 
6. Remember the rest of the world. Australian science is a small part of a much larger, 
globalising system and national science policy must recognise and engage with this.	  
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A new framework – Public Value Mapping 

To address the limitations of existing policy frameworks for science, Bozeman and Sarewitz 
(2005 and 2011) have set out a new approach, called Public Value Mapping (PVM). This 
provides the ‘framework of a new approach to assessing the capacity of research programs 
to achieve social goals’. The PVM approach parallels Mark Moore’s work on the importance 
of public value in public administration (see Wilsdon, Wynne and Stilgoe, 2005) – Moore 
argues that governments must ‘start to challenge the ends of politics, not just the means’. 
The PVM method has now also been applied in a number of specific science policy case 
studies – see for example Meyer’s (2011) analysis of the ability of US government climate 
science to achieve desired outcomes. 
 
Bozeman and Sarewitz describe four endemic problems in evaluating ‘government research 
impacts’, including: multiple and possibly competing objectives; problems in aggregating 
results across programs; and a dominant focus on ‘discrete R&D outputs’ rather than 
outcomes. Despite over three decades of evaluation research since the late 1970s, these 
problems have still not been adequately addressed. The result is that ‘the breadth of values 
expressed in US science policy is significantly wider than the breadth of values directly 
pursued or assessed’. This is a significant credibility gap for those keen on demonstrating 
the returns on public investment in science. 
 
Bozeman and Sarewitz use the concept of ‘public values’ to incorporate the full range of 
desired outcomes – economic as well as other societal goals. They set out five 
characteristics of public values: 

1. Public values are not static and immutable 

2. Economic values may qualify as public values 

3. In some instances, there may be insufficient consensus to identify public values (but 
this is rare) 

4. Public values may conflict (eg. privacy and transparency) 

5. Public values may or may not be interdependent. 
 
As they point out (2005), a traditional ‘over-reliance on economic reasoning in science policy 
shifts discourse away from political questions of “why” and “‘to what end” to simplistic 
economic questions of “how much”?’. This is not to say that economic values and outcomes 
are not important, but that a multi-dimensional framework is required. 
 
The figure below (Bozeman and Sarewitz, 2005) shows a simplified typology of the ways in 
which different science policy interventions may lead to public value failure or success as 
well as market failure or success. (PS = public values success, MS = market success, PF = 
public values failure, MF = market failure.) Specific programs or initiatives are mapped 
according to their success and failure in meeting public and market values. Both kinds of 
success are legitimate objectives, and in some circumstances, both may be achievable. This 
will depend on the clearly-defined policy rationale and objectives in each case. 
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Bozeman and Sarewitz (2011) set out a four-part procedure for applying this model and 
‘mapping’ or evaluating the public value of science investments and programs. They note 
that in many cases public policy statements can ‘be taken as de facto public values’ and 
used as the basis for evaluation: 

A valuable activity of policy analysts is to track the evolution of those values as 
policies evolve from ideas premised on diverse and deep values to practical, front-
line policies that may be far removed from the values summoned initially to articulate 
or defend policy ideas. 

 
This highlights an important point that the remaining sections of this paper seek to explicitly 
develop. A clearer focus on public values provides a better framework for mapping and 
evaluating existing programs and investments. But I will argue that a focus on public values 
can also be incorporated into ongoing processes of investment, prioritisation and evaluation, 
from the beginning – section 7 outlines a practical approach for consideration by the 
Tasmanian Government.  
 
This represents an attempt to take the PVM framework and roll it forward and into 
government decision-making processes about science. This can help in assessing and 
prioritising new proposals for funding, but also in helping to shift existing programs and 
institutions over time towards activity that is more likely to achieve desired outcomes. Using 
the four quadrants above, it provides policy-makers and program managers with tools to 
shift new and existing investments down and to the right. 
 
Following on from Bozeman and Sarewitz’s point above, the risk of not incorporating 
consideration of public values in ongoing decision-making processes is that evaluation by 
government itself – and therefore demonstrating the value of public investment in achieving 
outcomes – becomes almost impossible. If broader public values provide the rationale for 
investment, but then programs and institutions only report against a narrow set of scientific 
and economic metrics during implementation, they will be vulnerable when it comes to final 
evaluation that can inform future investment. Such an approach also limits scientists (and 
policy-makers) who are trying to work within programs and institutions towards the 
achievement of those broader social goals.  
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As the final section of this report shows, it is possible to establish science programs and 
institutions that both deliver excellent science and desired societal outcomes. But this 
requires changes in approach, both at the level of policy and management. Moore’s theory 
of public value puts the emphasis on those managing public funds and programs, but also 
points out that public servants need new tools and frameworks.  
 
Changing programs and institutions to better address desired societal outcomes is hard 
work. Perhaps the reasons for it not happening more readily include institutional inertia and a 
desire to fund science over a longer time frame – it is true that it can take a long time for 
science to contribute to social and economic outcomes, and so continuity in public funding 
can be important. However this would suggest that it is even more critical to get in at the 
beginning, rather than when a program or institution is already funded and well established. 
 
Bozeman and Sarewitz show that a PVM approach can be useful for both formative and 
summative evaluation. This paper argues that by learning from the PVM approach, and 
integrating consideration of broader public values into an outcome-oriented science policy 
framework, decisions about investment, prioritisation and evaluation can all be improved. As 
Wilsdon, Wynne and Stilgoe argue (2005), a focus on public values in science policy can 
raise ‘questions that often remain unasked’, helping to avoid determinism and reductionism, 
and addressing flaws in the frameworks of the past. 
 



Outcome-oriented science policy for the Tasmanian Government 17 

6. DEVELOPMENTS IN AUSTRALIAN 
GOVERNMENT SCIENCE POLICY 

Before turning in the final section to the practical implementation of an outcome-oriented 
science policy framework for Tasmanian Government, it is worth considering recent 
developments at the Federal level. A number of initiatives have recently been implemented 
by the Australian Government which, when taken together, have the potential to address 
traditional limitations of science policy by more effectively integrating consideration of 
investment, prioritisation and evaluation. This is part of a move to a more coordinated 
approach in the Federal level (with the creation of a new Science Policy Branch in the 
Department of Innovation in 2010) which parallels efforts in Tasmania and other State 
governments including Queensland.  
 
The introduction of the Excellence in Research for Australia (ERA) scheme addressed 
concern about the lack of a standard measurement of research quality across all Australian 
universities – the first ERA assessment was implemented in 2010, with the second in 2012. 
However the introduction of ERA led in turn to concerns about its focus on the measurement 
of traditional research outputs (peer-reviewed articles in highly-ranked journals) and the ways 
in which this might push researchers away from other kinds of activity that could lead to 
broader social and economic outcomes. 
 
In 2011, the Department of Innovation, Industry, Science and Research published a report 
arising from an internal review of research funded by the Australian Government. The 
Maximising the Innovation Dividend report made four main recommendations to assist in the 
more effective focusing of publicly-funded research: 

> That a whole-of-government Australian Research Committee be established to 
improve coordination across the full range of Australian Government investments, 
chaired by the Chief Scientist 

> That the National Research Priorities be updated and reviewed, to more accurately 
take into account the 2009 National Innovation Priorities and the contribution of the 
humanities, arts and social sciences, and also to make the priorities more ‘tangible 
and measurable’ 

> That a feasibility study be undertaken on possible approaches for developing a 
rigorous, transparent, system wide Australian research impact assessment 
mechanism, separate from ERA 

> That existing programs be reviewed and amended where necessary to encourage 
and reward engagement between universities and end-users, particularly in industry. 

 
These four recommendations have shaped subsequent science policy work, which has been 
driven by the government’s Chief Scientist, Professor Ian Chubb. The Office of the Chief 
Scientist has also led work on the underpinning evidence base for science policy decisions, 
issuing a Health of Australian Science report in 2011, which brought together various data 
sets on research performance, collaboration and education in new ways. 
 
In parallel, a whole-of-government project on the role of science in policy in the Australian 
Government was commissioned as part of the broader public service reform agenda, 
designed to improve ‘strategic policy-making’ capabilities by clarifying and enhancing the 
relationship between government and scientific expertise and advice. This specific focus on 
one of the outcomes that government expects for its investment in science highlighted 
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issues of program and institution-design. Furthermore, it identified ways in which the current 
organisation and assessment of science can hinder effective science-policy engagement. 
 
The Australian Research Committee (ARCom) was established in 2012, with senior 
representation from all relevant government departments. It provides a valuable forum for 
communication and coordination across the 14 government portfolios that control 
approximately $9 billion of Federal spending every year on science, research and innovation 
programs.  
 
In November 2012, ARCom issued the first Australian National Research Investment Plan, 
which sets out a forward agenda for improving decisions about publicly-funded research 
over the coming years.  
 
The Plan identifies seven ‘investment principles’ that ‘emphasise the purpose of government 
research investment and the nature, balance and delivery of that investment’. The principles 
are designed to support assessment of the effectiveness of investments against their ability 
to: 

1. Enhance productivity growth 

2. Address Australia’s key national challenges 

3. Increase the stock of knowledge 

4. Support global quality and scale 

5. Deliver a strong, cohesive research fabric 

6. Create a sustainable capacity 

7. Be subject to monitoring and evaluation. 
 
In addition to standard investment principles across all Australian Government investment in 
research, the Plan also concludes that work is needed to update the existing National 
Research Priorities with the aim being ‘more specific strategic research priorities that can be 
used to focus government investment’.  
 
Work is now underway within government on this revised list of strategic, national priorities 
for publicly-funded research. Earlier this year, the Office of the Chief Scientist released a 
paper outlining how specific priorities would be grouped under five broad ‘societal 
challenges’: 

> Living in a Changing Environment 

> Promoting Population Health and Wellbeing 

> Managing Our Food and Water Assets 

> Securing Australia’s Place in a Changing World 

> Lifting Productivity and Economic Growth. 
 
Finally, the Plan also points to the incorporation of future work on a national framework for 
assessing research impact within a broader mechanism for ‘evaluating the efficiency, 
effectiveness and appropriateness of the national research investment planning process’. 
This work will include assessment of the academic quality and worth of research outputs, 
but also ‘broader economic, social and environmental benefits’. An important part of this 
evaluation framework will be ‘demonstrating the links between research investment and 
outcomes’ (Australian Government, 2012a).   

  



Outcome-oriented science policy for the Tasmanian Government 19 

Challenges for further work 

Taken together, the Australian Government initiatives outlined briefly above have the 
potential to support a more coordinated and systematic approach to science policy, 
addressing flaws in previous frameworks. However the implementation of these initiatives 
also highlights a number of challenges, relevant to the introduction of a new framework for 
the prioritisation and evaluation of Tasmanian Government investments in science.  

> Setting investment principles – is it possible to set them at a level that allows for 
diversity of desired outcomes and institutional arrangements, while also being 
focused enough to guide investment in a meaningful way? Can investments be 
assessed against multiple principles at the same time? Do all investments have to 
address all principles? What about other objectives? How are principles to be 
weighted in assessing funding proposals? 

> Setting priorities – should these be thematic priorities (water, agriculture, etc.) or 
outcome priorities (competitive industries, useful knowledge for policy-makers, etc.)? 
How will investments be mapped to the achievement of priority goals? How often 
will priorities be revised? Who is included in the consultation? Does the ‘public’ (or 
specific end-users of research) get a say, and if so how?  

> Evidence base – is the right information currently available to enable rigorous 
assessment against investment principles and priorities? How is this assessment 
then integrated with future decision-making? What is measured, what is measurable 
and what is over-measuring?  

> Assessing impacts – is impact assessment focused solely on identifying benefits, 
or can it also allow for consideration of potentially negative impacts in society? How 
does consideration of potential impacts feed back into prioritisation and investment 
decisions? What is the right mix of measures (for example the balance between 
quantitative and qualitative), and does this allow for diversity – of approaches, 
investments and impacts – across the system? 

> Implementation – what mechanisms are needed to ensure coordination across 
institutions and programs and integration with existing processes, for example 
Budget process and existing evaluation requirements? 

 
These are policy questions rather than science questions, requiring sustained attention by 
science policy-makers across a range of government departments and agencies.  
 
Tasmanian Government approaches need not seek to replicate the Federal framework – 
indeed a key point made throughout this paper is that they should be fit-for-purpose relative 
to Tasmania’s own unique mix of science investments and policy priorities. However, given 
the overlap of Federal and State investments in Tasmanian institutions and programs, State-
level frameworks should be cognisant of challenges and changes at the Federal level, 
particularly if these have the potential to drive increased standardisation, concentration and 
clustering across the national science system.  
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7. IMPLEMENTING OUTCOME-ORIENTED 
SCIENCE POLICY 

The final section of this report sets out an initial approach to an outcome-oriented science 
policy framework for the Tasmanian Government – one that would support whole-of-
government investment and prioritisation, improve the evidence base available for 
evaluation, and learn from recent developments in other jurisdictions as well as from the 
science policy literature. Such an approach would be innovative and unique and put 
Tasmania in a leading position internationally. 
 
To recap, science matters a great deal for Tasmania’s future, as it does in other societies. 
The outcomes that arise from public investment in science are many and diverse, with the 
potential to support improvements in quality of life, economic performance, environmental 
sustainability and the work of government itself. But the ways in which we currently make 
and measure those investments – and conceptualise the links between investment and 
desired outcomes – narrow and limit our ability to make better science policy decisions into 
the future. 
 
This is not to say that best practice is not already happening in some science programs and 
institutions in Tasmania – indeed, discussions with staff in Tasmanian Government 
departments have demonstrated a keen awareness of science policy challenges. But this 
paper is aimed at supporting a whole-of-government framework that can support these 
efforts. 
 
Changing the way we do these things is complicated – not least because it will require 
coordination across government but also because outcomes from investments in science 
are realised in complex and dynamic systems. In their Demos paper, Wilsdon, Wynne and 
Stilgoe quote Andy Stirling, who reminds us that ‘in reality, science seldom yields… 
unambiguous answers. Technology in any given field rarely unfolds in only one direction’.  
 
Even when clearly directed towards desired priorities or societal outcomes, science can 
contribute to multiple outcomes at once – for example generating new knowledge, improving 
health and generating an economic return. And public values, like priorities and desired 
public and private goods, are not static – they change over time. As a result, there can be no 
single, fixed ‘right’ answer about the relative balancing of different kinds of investments. 
 
This is why an ‘outcome-oriented’ framework has the potential to succeed where an 
‘evidence-based’ one will not. As Bozeman and Sarewitz (2011) point out, in such a complex 
system the aim should not be ‘proof’, but a framework within which assumptions can be 
tested, learning can be captured and ongoing evaluation can inform investment and 
prioritisation. In the face of complexity, this is a pragmatic approach to improving science 
policy. 
 
In the remaining sections, I suggest a list of principles for implementing outcome-oriented 
science policy, before looking briefly at examples that seek to institutionalise these in 
practice, before concluding with questions and options for implementation in the Tasmanian 
Government. 
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Ten principles for implementation: 

1. Investments and evaluation need to allow for a range of intended outcomes and also 
diverse institutional responses – one size (or set of metrics) will not fit all and will in 
fact introduce unwanted distortions 

2. The framework should therefore employ a standard set of questions, not a standard 
set of metrics (this allows for diversity but also a standard, coordinated approach 
across departments and agencies) 

3. The framework should pose questions about alignment with policy priorities and 
other values, rather than setting out a static list 

4. This should be applied across science investments, but also related extension and 
innovation programs where these play a role in contributing to the achievement of 
the desired outcomes 

5. The questions should drive the gathering of relevant information and evidence, rather 
than the other way around – this will in turn lead to an enhanced and appropriate 
evidence base 

6. The framework should be applied at the beginning of the process and then all the 
way through, not at the end – once the funding is out and the performance reporting 
approach is set, it is much harder to make changes 

7. It should be integrated with existing processes, such as budget decisions and 
evaluation requirements, which already shape much of the work of government 

8. Evaluation should be made more participatory – processes will be improved by 
including as many as possible of those who have a stake in the intended outcomes 
and institutional arrangements designed to achieve them (representatives can be 
used rather than mass engagement) 

9. Governance mechanisms and processes need to support continuous improvement 
and learning – closing the loop between investment and evaluation and inputs, 
outputs, and outcomes 

10. Such a process can be enhanced through the incorporation of a foresight capability 
(for example the foresight program established by the UK chief scientist), to lengthen 
perspectives and better think through the long-term impacts of investments and 
outcomes.  

 
This focus on asking the right questions – from the beginning – is a consistent theme in both 
science policy theory and practice. In his essay Does Science Policy Matter?, Sarewitz asks: 

What is the capacity of a particular science policy decision to advance a given 
desirable outcome? This should be the most fundamental science policy question, 
because if one cannot answer it, then one cannot know whether any particular policy 
is likely to be more or less effective than any alternative policy.  
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Sarewitz goes on to list ten questions that, if made more explicit through science policy 
frameworks and processes, could assist policy-makers and program managers in answering 
this deeper challenge: 

1. What are the values that motivate a particular science policy? 

2. Who holds those values? 

3. What are the actual goals that the policy is trying to achieve? 

4. What are the social and institutional settings in which the R&D information or 
products will be used? 

5. What are the reasons to expect that those are settings for effectively translating 
the results of R&D into the goals that justify the policy? 

6. Who is most likely to benefit from the translation of the research results into 
social outcomes? 

7. Who is unlikely to benefit? 

8. What alternative approaches (through either other lines of research or non-
research activities) are available for pursuing such goals? 

9. Who might be more likely to benefit from choosing alternative approaches?  

10. Who might be less likely to benefit? 
 
In their discussion of the importance of addressing a broader set of public values in science 
policy decisions, Bozeman and Sarewitz (see also Bozeman, 2002) note that, despite the 
complexity of investments and outcomes, it is still possible to ask of any program: 

> What public values are sought? 

> Are the strategies for linking institutions, network actors and individuals viable? 

> Is the causal logic sound? 

> Are the human and institutional resources in place?  
 
Nat Logar (2009) describes the ways in which ‘scholars and policy makers have suggested 
that science can more effectively meet societal goals’, including a ‘research enterprise that is 
accountable to societal goals in addition to scientific norms’ and the democratisation of 
science policy decision-making through the introduction of more participatory approaches to 
the prioritisation, implementation and evaluation of science programs.  
 
Logar’s research at the US National Institute of Standards and Technology (NIST) highlights 
the way in which these challenges can start to be addressed at the level of specific science 
institutions. He describes efforts to strengthen a culture within NIST of focusing on use and 
outcomes from the beginning of each research centre or project. This is supported by the 
use of a standard set of questions – called the Heilmeier Questions, after the former director 
of the US Defense Advanced Research Project Agency – that are applied to all new initiatives 
or investments:  

1. What is the problem, and why is it hard?  

2. How is it solved today, and by whom?  

3. What is the new technical idea; why can we succeed now?  

4. Why should NIST do this?  

5. What is the impact if successful and who would care?  

6. How will you measure progress?  

7. How much will it cost and how long will it take? 
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In Australia, standard sets of questions have been used in publicly-funded research 
programs to guide planning, investment and performance management. The Cooperative 
Research Centres (CRC) program, funded by the Australian Government Department of 
Innovation, requires that all applicants complete an ‘impact tool’ as part of their initial 
proposal, clarifying intended inputs, activities, outputs and impacts. This is then revised as 
part of the performance review of each CRC, with standard questions asked about 
resources, research, results and alignment with the original agreement. Questions are also 
asked about any changes in the field of research or operating environment, how these might 
affect intended outputs and impacts, and what changes are required as a result (see 
Australian Government, 2012c). The CRC program, established in 1991 with its distinct focus 
on collaboration and end-user involvement from the beginning of each Centre, is 
internationally regarded as an effective model.  
 
At the Federal level, the National Environmental Research Program (NERP) is a good 
example of the ways in which simple adjustments to program governance, funding and 
evaluation can have ongoing benefits well beyond the cost of the change. This helps to 
ensure that desired outcomes are discussed before funding has been disbursed, with 
subsequent changes made to project plans and performance reporting requirements. For 
example, the introduction of a two-stage application process has allowed researchers aiming 
to provide information relevant for policy-makers to adjust their plans in consultation with 
relevant government officials. NERP demonstrates the ways in which thoughtful program 
design and management can lead to improvements in both the quality and relevance of 
science (see detail in Australian Government, 2012d).  
 
At the State level, the Victorian Government’s Department of Primary Industries provides an 
example of the way in which individual programs can be integrated within a coherent 
investment framework – the Department’s agriculture and fisheries investment framework 
covers $180 million of annual investments in research, development and extension (see 
Victorian Government, 2011). Strategy, investment, program delivery and systematic 
evaluation are linked through a cycle which includes an annual investment conference and 
an annual evaluation conference, bringing together researchers, policy-makers and other 
staff and stakeholders. Annual processes and decisions are informed by a 20 year ‘vision’ 
and a four year strategy, which are regularly updated. Individual projects are assessed 
against seven investment criteria, with standard templates for reporting across programs 
and projects. Criteria include strategic alignment, role of government, linkage with national 
and international initiatives, route to impact and capability/capacity to deliver. 
 
In their description of the work of Land and Water Australia, Campbell and Schofield (2006) 
write that evaluation should not just be about accountability, but also about improving 
performance over time. As such, it should not be an isolated or retrospective process, but 
integrated – the ‘most desirable method’, they conclude, is ‘to agree on a limited number of 
evaluation questions’ from the outset. There is rarely enough time or resources to answer all 
possible questions, but such an approach can help to ensure that there is focus from the 
beginning on the most appropriate outcomes – and a better chance of achieving them.  
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Ten questions for investment prioritisation and evaluation 

Drawing on the various theoretical and practical approaches above, I conclude below by 
proposing a set of questions that would provide a framework for science investment, 
prioritisation and evaluation across the Tasmanian Government. These questions address 
the issues set out in the Tasmanian Government’s science sector Action Plan, through a 
broader outcome-oriented approach to science policy.  
 
As discussed below, this framework could be applied in a variety of ways, but is designed to 
be repeatable and scalable – useful at the whole-of-government, department, program and 
project levels. While not pre-supposing a particular set of metrics, its use would also 
enhance the existing evidence base for science policy decision-making. Finally, it could also 
be readily integrated with existing government processes. 
Proposals for Tasmanian Government investment in science would address the following 
questions, in order of importance: 

1. What are the intended outcomes of the proposed activity? 

2. Which specific Tasmanian Government policy priorities does it address? What other 
values/objectives/needs does it also address? 

3. How will the outputs from the activity lead to the achievement of the desired 
outcomes? 

4. How are these outcomes valued by the Tasmanian community? How do you know? 

5. Is there evidence of sector/organisational capability in place (or being built) to achieve 
these outcomes? 

6. Are the strategies for linking institutions, network actors and individuals viable? 

7. How will you measure progress? Is relevant evidence currently gathered?  

8. What alternative approaches might be available for achieving the desired outcomes? 

9. How much will it cost, how long will it take, and what has already been invested? 

10. How will it leverage Australian Government funding, and/or other external investment, 
to Tasmania’s strategic benefit? 

 
While in some cases existing processes may address some of these questions, they should 
be asked consistently across investments. Over time, this will improve alignment across 
investments and government departments through ongoing comparison, learning and 
continuous improvement. The DPI Victoria example above highlights ways in which simple 
governance and organisational structures can be built around such a framework to support 
its implementation and sustained use.  
 
Most importantly, the use of a framework like this allows room for uniquely Tasmanian 
priorities and investments. (It also allows for the consideration of the values of the Tasmanian 
community, linking back to the proposed science engagement program described in the 
Action Plan.) Tasmanian Government investments in science are rarely explicitly focused on 
science excellence in the way that some Federal Government programs are, but this 
framework considers scientific quality and the expansion of knowledge legitimate outcomes 
in broader context, along with many others.  
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Options for implementation 

Asking people to answer such a set of questions will inevitably lead to a diverse range of 
answers. In making investment decisions, government will need to know how to make sense 
of these and prioritise across multiple options.  
 
As discussed above, there is no single ‘right’ answer to these questions – the role of 
government is to balance and trade-off options as efficiently and effectively as possible. 
However the strength of the proposed approach is that it also allows for questions of 
appropriateness, as well as effectiveness and efficiency. By starting with desired outcomes 
and working from there, Tasmanian policy priorities, values and needs will drive investments, 
evidence and ongoing evaluation, with attention focused from the beginning on the 
necessary steps between inputs, outputs and outcomes.  
The outcome-oriented framework above – comprising principles and a structured set of 
questions – could be trialled and implemented in a number of ways: 

> Retrospective: the framework could be applied for a PVM-style analysis of existing 
investments – in one Department or across government – to evaluate alignment of 
existing activity with policy priorities and desired outcomes, and to inform 
improvement where necessary. Combined with input from other processes (such as 
the community engagement program in the Action Plan) this analysis could help to 
identify priorities for future investment, to fill gaps or take advantage of 
opportunities.  

> Prospective: the framework would be applied in one Department or as part of the 
budget process to new proposals for funding, and proposals for renewed funding for 
existing programs and institutions. Next steps could involve collaborative process 
and template design, clarifying how the questions are asked and by whom, and how 
resulting answers and analysis connect back to other decision-making processes in 
government and science organisations.  

 
In both these approaches, weighting would be given to clear alignment with Tasmanian 
Government policy priorities, and/or community need where this is able to be demonstrated. 
Proposals that meet a number of objectives – delivering multiple desired outcomes – would 
be prioritised over those which meet only one. And proposals with a clearer approach to 
linking outputs and outcomes, and to measuring and demonstrating progress – with these 
activities adequately resourced – would also be prioritised.  
 
To return to the problem of policy choice identified by science policy scholars in the 1960s, 
there will always be a political element to policy decisions about science (see also Pielke, 
2007). This framework does not seek to remove politics from decision-making, but to 
support more informed decision-making at all levels, by clarifying the relationships between 
investments and outcomes and improving the ways in which they are discussed and 
evaluated. Crucially, the framework also provides a way to link ongoing evaluation back into 
investment and prioritisation decisions.  
 
Implemented prospectively, the framework would move important science policy work 
‘upstream’, providing time at the point of investment for reflection about potential pathways 
to the kinds of outcomes that are intended. This is in line with best practice as described in 
the science policy literature (see Wilsdon, Wynne and Stilgoe, 2005) and is important 
because science does contribute to valued societal outcomes, but not in simple, linear ways. 
The ‘upstream’ metaphor is itself a little too linear, but by re-orienting science policy 
decisions around outcomes from the beginning, room is created in decision-making 
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processes for a unique Tasmanian rationale for public investment in science, as well as 
diverse context-specific approaches to desired outcomes.  
 
To move beyond the limitations of traditional models, science policy needs less focus on 
science and more on policy. This framework foregrounds assumptions, objectives and 
values and provides a mechanism through which they can be more effectively aligned with 
investments, institutions and subsequent policy experiments. It provides a pragmatic step 
towards a science policy of ends, not just means. 
 
  



Outcome-oriented science policy for the Tasmanian Government 27 

8 .  REFERENCES 

Althaus, C., Bridgman, P. and Davis, G. (2007), The Australian Policy Handbook, Allen and 
Unwin: Sydney.  
 
Australian Academy of Science (2010), Empower Science, Power the Future, Academy 2010 
election statement: Canberra. Accessed at  
http://science.org.au/reports/election-statement.html  
 
Australian Government (2011), Maximising the Innovation Dividend – Focusing Australia’s 
Publicly-Funded Research Review, Department of Innovation, Industry, Science and 
Research: Canberra. Accessed at 
http://www.innovation.gov.au/Research/Documents/ReviewAdvicePaper.pdf  
 
Australian Government (2012a), National Research Investment Plan, Department of Industry, 
Innovation, Science, Research and Tertiary Education: Canberra. Accessed at 
http://www.innovation.gov.au/Research/Pages/NationalResearchInvestmentPlan.aspx  
 
Australian Government (2012b), Sharpening the Focus: A Framework for Improving 
Commonwealth Performance, Department of Finance and Deregulation: Canberra. Accessed 
at http://www.cfar.finance.gov.au/  
 
Australian Government (2012c), Performance Review Guidelines, Cooperative Research 
Centres Program: Canberra. Accessed at 
https://www.crc.gov.au/HTMLDocuments/Documents/PDF/2012-
13%20Performance%20Review%20Guidelines%20for%20CRCs%20-
%20Sept%202012%20-%20FINAL.pdf  
 
Australian Government (2012d), APS200 Project: The Place of Science in Policy 
Development in the Public Service, Department of Industry, Innovation, Climate Change, 
Science, Research and Tertiary Education: Canberra. Accessed at 
http://www.innovation.gov.au/Science/Pages/APS200ProjectScienceinPolicy.aspx  
 
Australian Government (2013), Setting Strategic Research Priorities, Office of the Chief 
Scientist: Canberra. Accessed at http://www.chiefscientist.gov.au/wp-
content/uploads/Item_5a-Setting-Strateigic-Research-Priorities.pdf  
 
Bozeman, B. (2002), ‘Public-Value Failure: When Efficient Markets May Not Do’, Public 
Administration Review, Vol. 62, No. 2, March/April 2002, pp. 145-161.  
 
Bozeman, B. and Sarewitz, D. (2005), ‘Public values and public failure in US science policy’, 
Science and Public Policy, Vol. 32, No. 2, April 2005, pp. 119-136. 
 
Bozeman, B. and Sarewitz, D. (2011), ‘Public Value Mapping and Science Policy Evaluation’, 
Minerva, 49, pp. 1-23.  
 
Briggle, A. and Mitcham, C. (2012), Science and Ethics: An Introduction, Cambridge 
University Press: Cambridge.  
 

http://science.org.au/reports/election-statement.html
http://www.innovation.gov.au/Research/Documents/ReviewAdvicePaper.pdf
http://www.innovation.gov.au/Research/Pages/NationalResearchInvestmentPlan.aspx
http://www.cfar.finance.gov.au/
https://www.crc.gov.au/HTMLDocuments/Documents/PDF/2012-13%20Performance%20Review%20Guidelines%20for%20CRCs%20-%20Sept%202012%20-%20FINAL.pdf
https://www.crc.gov.au/HTMLDocuments/Documents/PDF/2012-13%20Performance%20Review%20Guidelines%20for%20CRCs%20-%20Sept%202012%20-%20FINAL.pdf
https://www.crc.gov.au/HTMLDocuments/Documents/PDF/2012-13%20Performance%20Review%20Guidelines%20for%20CRCs%20-%20Sept%202012%20-%20FINAL.pdf
http://www.innovation.gov.au/Science/Pages/APS200ProjectScienceinPolicy.aspx
http://www.chiefscientist.gov.au/wp-content/uploads/Item_5a-Setting-Strateigic-Research-Priorities.pdf
http://www.chiefscientist.gov.au/wp-content/uploads/Item_5a-Setting-Strateigic-Research-Priorities.pdf


28  THE AUSTRALIAN NATIONAL UNIVERSITY  

Campbell, A. and Schofield, N. (2006), The Getting of Knowledge: a guide to funding and 
managing applied research, Land & Water Australia: Canberra. Accessed at 
http://lwa.gov.au/files/products/land-and-water-australia-corporate/pr061240/pr061240.pdf   
 
Harris, P. and Meyer, R. (2011), Science Policy: Beyond Budgets and Breakthroughs,        HC 
Coombs Policy Forum discussion paper, Australian National University: Canberra. Accessed 
at 
http://crawford.anu.edu.au/public_policy_community/content/doc/Science%20Policy%20-
%20Discussion%20paper%20-%20FINAL.pdf  
 
Harris, P. (2013), ‘The crowded chasm: the role of science in the Australian Government’, in 
J. Wilsdon and R. Doubleday (eds.) Future Directions for Scientific Advice in Whitehall, 
University of Cambridge Centre for Science and Policy: Cambridge. Accessed at  
http://www.csap.cam.ac.uk/events/future-directions-scientific-advice-whitehall/  
 
Logar, N. (2009), ‘Towards a Culture of Application: Science and Decision-Making at the 
National Institute of Standards and Technology’, Minerva, 47, pp. 345-366, published online 
23 December 2009.  
 
Meyer, R. (2011), ‘The Public Values Failures of Climate Science in the US’, Minerva, 
published online 2 March 2011. 
 
Pielke Jr., R. (2007), The Honest Broker: Making Sense of Science in Policy and Politics, 
Cambridge University Press: Cambridge.  
 
Pielke Jr., R. (2012), ‘Basic Research as a Political Symbol’, Minerva, published online     6 
September 2012.   
 
Sarewitz, D. (1996), Frontiers of Illusion: Science, Technology and the Politics of Progress, 
Temple University Press: Philadelphia.  
 
Sarewitz, D. (2007), ‘Does science policy matter?’, Issues in Science and Technology, 
Summer 2007. Accessed at http://www.issues.org/23.4/sarewitz.html  
 
Sarewitz, D. and Pielke Jr., R. (2007), ‘The neglected heart of science policy: Reconciling 
supply of and demand for science’, Environmental Science & Policy, 10, pp. 5–16. 
 
Tasmanian Government (2012a), Reaching Our Potential: Developing Tasmania’s Science 
Research Capability – Action Plan, Department of Economic Development, Tourism and the 
Arts: Hobart. Accessed at http://www.development.tas.gov.au/science/science_research  
 
Tasmanian Government (2012b), Reaching Our Potential: Developing Tasmania’s Science 
Research Capability – Background Document, Department of Economic Development, 
Tourism and the Arts: Hobart. Accessed at 
http://www.development.tas.gov.au/science/science_research  
 
Victorian Government (2011), DPI Agriculture and Fisheries Investment Summary: A brief 
summary, Department of Primary Industries: Melbourne.  
 
Wilsdon, J., Wynne, B. and Stilgoe, J. (2005), The Public Value of Science: Or how to ensure 
that science really matters, Demos: London. Accessed at 
http://www.demos.co.uk/publications/publicvalueofscience  

http://lwa.gov.au/files/products/land-and-water-australia-corporate/pr061240/pr061240.pdf
http://crawford.anu.edu.au/public_policy_community/content/doc/Science%20Policy%20-%20Discussion%20paper%20-%20FINAL.pdf
http://crawford.anu.edu.au/public_policy_community/content/doc/Science%20Policy%20-%20Discussion%20paper%20-%20FINAL.pdf
http://www.csap.cam.ac.uk/events/future-directions-scientific-advice-whitehall/
http://www.issues.org/23.4/sarewitz.html
http://www.development.tas.gov.au/science/science_research
http://www.development.tas.gov.au/science/science_research
http://www.demos.co.uk/publications/publicvalueofscience




C O N T A C T

HC Coombs Policy Forum
Crawford School of Public Policy 
ANU College of Asia and the Paci!c

JG Crawford Building 132 
Lennox Crossing 
The Australian National University 
Canberra ACT 0200, Australia

T +61 2 6125 6983
E paul.harris@anu.edu.au 
W crawford.anu.edu.au/hc-coombs/
ANU CRICOS Provider Number 00120C


	Blank Page

