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A performance framework for societal 

engagement
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Preamble: the emotional curve of university 

administrators developing indicator sets

1. Enthusiasm for developing a 

great set of indicators (M0)

2. Elation at early progress 

towards a promising result (M6)

3. Exhaustion at persistent lack 

of a definitive answer (M12)

4. Embarrassments that the 

KPIs have not been developed 

(M24)



A brief introduction to me:



Applicability to Sweden?



Overview

 Universities’ societal missions 

in a nutshell.

 The search for the 

Philosopher’s Stone

 Measuring university 

performance – an introduction

 An overview/ review of extant 

PI frameworks 

 Towards a plea for an system-

level reflection process



The societal missions of universities /1

 “No modern university has ever 
lived entirely from the sale of its 
services.  Universities have 
received subsidies from the 
church, the state, and private 
philanthropists as individuals 
and as foundations” (Shils, 1988, 
p. 210).

 “Right from their medieval 
beginnings, [universities] have 
served private purposes and 
practical public purposes as well 
as the sheer amor scientiae
[‘knowledge for knowledge’s 
sake’]…popes and bishops 
needed educated pastors and 
they and kings needed educated 
administrators and lawyers 
capable of developing and 
embedding national systems” 
(Biggar, 2010; p. 77).



The societal mission of universities /2

 T. M. Greenhow (1831) “The 

expediency of establishing an 

academic institution, of the nature 

of a college or university, for the 

promotion of literature and 

science, more especially amongst 

the middle classes of the 

community, briefly considered”, 

Paper read to the Literature and 

Philosophical Society of Newcastle 

upon Tyne, April 5 1831, 13pp.
University has always created synergies between its different 

activities and missions; scholarship, training, administration, 

research, community life, societal engagement.



The societal mission of universities /3

 “It is clear for everyone to see 
that there is a great change 
coming, is indeed already half here; 
a change in social relationships, a 
profound change in values. And 
whatever for the change may 
taken, one thing is certain: it will 
deeply affect our universities, and I 
would plead that universities 
should play their part in helping to 
formulate the new conceptions of 
society by their approach to their 
own problems”

 “In my ideal society, the university 
will be the focal centre of the 
imaginative life of the region; it will 
profoundly “influence the way 
thinking and living move” (Flexner, 
1930), not only by a perpetual 
process of irrigation through its 
graduates, but also as a centre of 
lively public interest.  It will 
provide largely, but not one may 
hope wholly, the thinkers of the 
region, the inspirers in committee 
and council, as well as in farm, 
factory and shipyard, the liberal-
minded administrators.”

Dobrée, B. (1943) “The universities and regional life” Twenty-fifth Earl Grey 
Memorial Lecture, Newcastle-upon-Tyne, King’s College, 29th April 1943.



The pressures and problems of PM

 Rise of NPM in HE sector

◦ Metric-driven funding models

 Challenge: “Competitors & 

league tables” (qv)

◦ Comparative performance

 Performance improvement

◦ Baseline assessment

 Many pressures to measure 

regional impact

 Goodhart’s Law (wtt Kitson, 
2009): 
◦ any statistical regularity will break 

down when observed for 
management purposes

 “What is the university’s impact 
beneficiary”?
◦ Invokes sententious answers

 Difficult to define third mission 
without targeting (cash) outputs 
(cf. AUTM)

 How to make sensible 
compromises?



The long term search for indicators

We have been talking about what this is, 
and how to count it, for a very long time

 “The question of a university’s society 
function .. includes not only the 
development of access to 
qualifications, but the production of 
knowledge and the social significance 
of that knowledge. It also involves a 
change in the sharing of responsibility 
for the development of knowledge 
and teaching…If the university is to 
be effectively integrated into the 
community, it must no longer concern 
only those who attend the university, 
namely the teachers and the 
students.” (CERI, 1982, p. 13).

Mode of 

interaction

Practical examples of university-community 

engagement

University puts 

facilities at the 

disposal of the 

community

Use of equipment, premises, laboratories, laboratories

Use of teachers and students to make direct contribution

Drawing on the community in delivering occupational 

training 

University 

executes orders 

placed by 

community

Offering training as occupational, continuing education or 

cultural

University receives a payment from community for delivery 

of a service

A near private contract between the buyer and the vendor

University 

involved in 

analysis of 

community 

needs 

The university comes into the community as an outside 

expert

The university provides services for the community with 

some reference to an ‘order’ by the community

University 

analyses 

problems at 

request of 

community

University engages at community request in developing 

solutions 

University has the autonomy and freedom to suggest a range 

of solutions away from overarching pressure.

University 

delivers a 

solution on 

behalf of the 

community

The university delivers a service for the community which is 

compatible with its institutional status



This is something that has not gone away…



The short-term urgency to present indicators

 Returns on increasing science 

investments since c. 2000

 Crisis of ‘faith’ in science: 

irresponsible innovation

 Post crisis austerity/ recovery 

‘which chimneys does science 

make smoke?’

 Pervasive performance 

management metrics culture



The diversity of university engagement activities

 Universities contribute to 
their regions via extremely 
diverse activity set

 Variety of mechanisms with 
different relationships to the 
university strategic centre

 Zero central control/ 
knowledge over all but the 
most strategic

 Easier to strategically kill than 
strategically improvem

Area of university activity  Main areas of engagement activity 

 

Research 

R1 Collaborative research projects  

R2 Research projects involving co-creation 

R3 Research commissioned by hard-to-reach groups 

R4 Research on these groups then fed back  

 

 

Knowledge exchange  

K1 Consultancy for hard-to-reach group as a client 

K2 Public funded knowledge exchange projects  

K3 Capacity building between hard-to-reach groups  

K4 Knowledge exchange through student 
‘consultancy’ 

K5 Promoting public understanding & media 

 

Service 

S1 Making university assets & services open  

S2 Encouraging hard-to-reach groups to use assets 

S3 Making an intellectual contribution as ‘expert’ 

S4 Contributing to the civic life of the region 

 

 

Teaching 

T1 Teaching appropriate engagement practices 

T2 Practical education for citizenship 

T3 Public lectures and seminar series 

T4 CPD for hard-to-reach groups 

T5 Adult and lifelong learning 

 



University supporting one worthy activity may 

come through a variety of pathways



What are the (good) reasons for using 

indicators?
 Financing: allocating resources 

between different actors

 Evaluating: comparing 
performance between 
different comparable units

 Accounting: demonstrating 
compliance with (satisfactory) 
output level

 Improvement: understanding 
(internal) processes to 
compete better



How can an indicator set be legitimate?

 Good fit with underlying 

processes they measure:

◦ The right processes

◦ Enough of the process

◦ No systematic negative effects

◦ Stakeholder consensus

 Practically cost-effective

◦ Already measured

◦ Invisible indicators

◦ SMART criteria fulfilled

 It is always possible to buy 

something off the shelf, but 

the ‘pet shop’ question 

applies here (why isn’t there 

already a petshop here?)

 There are no benchmarks 

unless you know what you 

are trying to achieved and 

what you believe is good 

performance



Main divisions in extant off-the-shelf approaches

 Qualitative vs quantitative

 Teaching/ research/ service

 Inclusive vs restrictive

 Comparability vs internal

 Meant for funder vs meant 

for external vs meant for set

The importance of synergy here 

is difficult to include in a metric/ 

reporting set



Many quantitative ‘measures’ around

 AUTM (Commercialisation)

 Altmetrics (how research 
travels in social media)

 HEBCIS (lots of data in UK)

 Multirank (one of few rankings 
with regional heading)

 Regional Innovation Scoreboard 
(universities feature in 9/25 
variables)

 Eunivation (innovation capacity: 
19 longlisted, 11 shortlisted,)

 BUT they often depend on 
rather heroic assumptions:

◦ What is the territory?

◦ How benefits are produced?

◦ How graduates create benefits?

◦ How does the territory benefit?

◦ Which kinds of subject matter for 
territorial/ societal benefit?



The risks of reductionism



The risks of reductionism



Different qualitative approaches 

 HEInnovate
◦ Leadership and Governance; 

Organisational Capacity; 

Entrepreneurial Teaching and Learning; 

Preparing and Supporting 

Entrepreneurs; Knowledge Exchange 

and Collaboration; Internationalised 

Institution; Measuring the impact

 REF Peer Review (e.g. NRC)

 NCCPE in UK

 KEF in UK …

 HEFCE (2002); PASCAL (2010)
◦ regional infrastructure, human capital 

development, business development, social 

capital development, community 

development, cultural development and 

sustainability

 Carnegie
◦ vision and leadership, curricular engagement, 

infrastructure, assessment opportunities, 

and policies



The ‘pressure cooker’ of the existing pilot

 Longstanding commitment in 

Sweden to refine funding 

model to include impact

◦ 2017 impact pilot & quantum 

based on case studies

 Capturing the synergies

between activities

◦ not stimulating unbundling

 Avoiding the trap of multiple 

missions 
Research excellence >> internationalisation   >> student satisfaction >> societal engagement 



How to avoid the two year failure point?

 The moment you start writing 
something down and defining it, then 
you have to know what you are 
talking about and that you are talking 
about the right thing

 Navigating between institutional 
disappointment and a lack of 
coherence/ legitimacy in wider 
scientific community

 This is a learning journey: develop & 
share individual HEI indicator set/ 
measurement approach to capture 
what matters to Sweden’s HEIs



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

Impact Assessment:
Lessons from the UK Research 
Excellence Framework (REF) 
Dr James Lees
Research Advisor
Grants & Innovation Office



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

Background:  REF 2014 (and 2021)

• Assessing the academic and wider impact of publicly-funded research in British 
HEIs. (RCUK ‘impact statements’ in funding applications since mid-2000s).

• Introduced in 2014 as replacement for the Research Assessment Exercise (RAE) –
last run in 2008 – which assessed ‘quality’ (academic impact) alone. REF next runs 
in 2021.

• Reviewed 36 ‘Units of Assessment’ at HEIs loosely based around subject areas.

• One aim was ‘to reduce significantly the administrative burden on institutions in 
comparison with the RAE’…



• Cost of implementing REF 
2014 is c. £246M.

• £14M cost to the four UK 
Funding Councils (HEFCE, 
HEFCW, SFC, DELNI).

• HEI spend exceeds £230M, 
of which £55M went on 
preparing impact 
statements and £19M for 
panellists’ time.

• RAE cost £66M at 2014 rates.

• HEFCE chair David Sweeney 
describes this as the cost of 
“making a success of impact”.



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

Quality of research outputs – primary focus. 65%

Wider impact of the research - demonstrable benefits 
to the economy, society, public policy, culture or quality of 
life.

20%

Vitality of the research environment - how the 
research environment supports research and its effective 
dissemination and application.

15%

REF UoA Scoring



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

Definition of ‘Wider Impact’ in REF 2014

“An effect on, change
or benefit to the 
economy, society, 
culture, public policy 
or services, health, the 
environment or quality 
of life, beyond 
academia.’’ 
HEFCE

“The demonstrable contribution that excellent 
research makes to society and the economy. 

Through:

• fostering global economic performance, and 
specifically the economic competitiveness of 
the United Kingdom,

• increasing the effectiveness of public services 
and policy,

• enhancing quality of life, health and creative 
output.”

RCUK



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

Demonstrating Impact

Est. 2010



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

Case Studies and Reports

• Individual researchers completed ’Impact Case Studies’ describing, and 
providing evidence of, the non-academic impact of their research projects. 

• Each UoA within an HEI completed an ’Impact Template’ (summary report), 
drawing on the case studies, and detailing the overall impact of research 
conducted by the staff falling within its scope.

• Lord Stern’s review of REF 2014 (Building on Success, 2016) proposes 
institutional impact reports for REF 2021.



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

The REF 2014 Case Study Template

Sections:

1. Summary of Impact. Brief, key points.
2. Underpinning Research. Research project description.
3. References to the Research. Project outputs (publications)
4. Details of Impact. Description, with evidence. 
5. Sources to Corroborate Impact. Max. 10; linked to specific

impact claims in the text.



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

Why the Case Study Model?

• Economic impact (quantitative) relatively straightforward to demonstrate, 
but often not the only (or most important) impact of research.   

• Societal impact (often qualitative) can be difficult to convey with figures. 
How do you adequately demonstrate ’soft’ changes in public understanding, 
for example? 

• Impact evaluation is constantly changing. The REF holds narrative to be the 
best (if imperfect) method for communicating all kinds of impact.





Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

Assessing Impact

Est. 2010



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

Assessing Impact in the REF

• Each of the 36 Units of Assessment had a ‘sub-panel’ of reviewers.

• These sat under the four ‘main panels’: (1) A&H; (2) SS; (3) Medicine, 
Health & Life Sciences; and (4) Physical Sciences and Mathematics.

• Panel chairs appointed by the Funding Councils (HEFCE, HEFCW, SFC, 
DELNI).

• Review panel members are nominated by a range of institutions. Typically 
HEI-employed researchers.



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

Impact definition is very broad, and assessment is, necessarily, highly 
subjective. REF panels were given two elements to consider:

1. ‘Reach’: How widely the impact has been felt: regionally, nationally, 
internationally. How many stakeholders, and of what type(s)?

2. ‘Significance’: How important that beneficial change has been. A slight 
improvement? A major leap forward?



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

REF Impact Grading

Four star Outstanding impacts in terms of their reach and significance.

Three star Very considerable impacts in terms of their reach and significance.

Two star Considerable impacts in terms of their reach and significance.

One star Recognised but modest impacts in terms of their reach and significance.

Unclassified The impact is of little or no reach and significance; or the impact is not clearly linked to 
the research.

A ’blunt instrument’, sometimes leading to inconsistency between panels.



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

Review Panel Procedures
• Considerable variation between sub-panels in how submissions are 

allocated/assessed. Guided by panel chairs.

• One panelist reports that their ‘subpanel allocated the whole of each institution’s 
outputs to just two reviewers’. 

• ‘There is simply too much material to assess with… care’.

• Inconsistent grading practices: ‘We asked to see the average scores of each 
assessor, and the marked disparities suggested that this was a very real danger’.

(‘Why I had to quit the Research Excellence Framework panel’, Times Higher Education 
Supplement, 9 Nov. 2015).



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

The University Viewpoint

“How the panel is going to [assess impact] is the important thing and how this 
affects the grading and the reporting and how institutions are seen by others 
and their peers. We hoped members of sub-panels could confirm or help alter 
our understanding [of the REF guidance] but… they have no uniform 
understanding of what these words mean.”

Preparing impact submissions for REF 2014: An evaluation. Findings and 
observations, RAND Europe (June 2014), p. 20.



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

Lessons from the REF

Est. 2010



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

• The concept of ‘demonstrable change’ was not absorbed by all researchers. 
‘Wider impact’ was often confused with public engagement or knowledge 
exchange. 

• Confusion between ‘impact’ and ‘outcome’ or ‘output’. Behavioural change is 
key.

• Many researchers claimed, but struggled to demonstrate, a convincing link
between perceived impact and their research.

• Impact was often not considered early enough or made integral to the project.

REF Findings: Submissions



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

• Assessment criteria are necessarily broad to encompass the diversity of 
impact types and measurement metrics. FC’s don’t want to dictate – and 
limit – what impact can be.

• Makes consistent grading difficult. How to give a value/ranking to qualitative 
data (stakeholder testimonials etc.)?

• Necessary, but a cause of uneasiness for researchers, for support staff 
compiling REF submissions, and for some reviewers.

• Better communication needed between Funding Councils running the REF and 
institutions submitting to it.

REF Findings: System



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

• Around 70% of ‘excellent’ case studies included underlying research that was 
interdisciplinary.

• The largest group of ‘excellent’ cases (40%) influenced government policy.
Research leading to health-related impacts also scored highly.

• The geographical reach of impact (i.e. international) was clearly prioritised by 
review panels.

• Research which in some way touched on issues of identity and community 
scored well for HSS.

• Problem-oriented research often led to strong impact cases.

What was judged ‘excellent impact’ in the REF?



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

REF Findings: Case-Study Best Practice

• Simple narrative. Short and written in non-specialist language. These
should always be comprehensible to an average member of the public.

• Blend of evidence. Ideally supported by both quantitative and 
qualitative data (i.e. headline figures and quotations from 
stakeholders).

• Impact-focussed. Not just a description of the research project itself. 
A common mistake.

• Demonstrable link between research and impact. Cause and effect.



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

Impact Categorisation and Planning

• ‘Societal’ and ‘Economic’ labels can only take us so far. One lesson from the 
REF is that ‘impact’ is any provable benefit accruing to the world beyond 
academia.

• Also, researchers must be able to document and exploit unplanned impact. 
That capacity must be built into project impact plan.

• Key: ongoing communications/relationships with stakeholder groups.

• Actively generating own impact evidence, through use of surveys, for example.



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

“Any Provable Benefit”: Unplanned Impact
Research activity
A PhD student conducting research at Leeds City Museum 
identified several extinct specimens previously unrecognized in 
the museum’s collections, including a complete skeleton of a 
moa. 

Impact for partner organisation
There were benefits for the professional development of 
staff, including a curator whose published paper on the moa 
“would have been impossible without [the student’s] research.” 

Wider public impact
In interview, the Head of Collections reported that the student’s 
research had influenced “the development of learning 
programmes for formal and informal audiences, identifying 
areas for further research, and sparking further public enquiries.” 

Restoration of an upland moa, 
Megalapteryx didinus



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

Building on Success (2016)
• Lord Stern’s review of REF 2014 was largely positive. Incremental, rather 

than revolutionary, changes for 2021. Impact-weighting not likely to increase 
significantly (move from 20% to 25%). 

• Emphasised the need for greater public engagement and greater research 
interdisciplinarity to enhance impact. 

• Crucially, Stern calls for a ‘broadening and deepening of the definition of 
impact’ (i.e. any provable benefit). 

• To date, we have only seen the tip of the iceberg. A huge amount of positive 
‘research impact’ has yet to be identified as such.



Grants and Innovation Office, External Relations KARLSTAD UNIVERSITY

james.lees@kau.se 



Time Visit

08.30 - 10.30
Macquarie Park Innovation 

District

11.30 - 14.00 UTS (incl lunch meeting)

14.30 - 17.00 UNSW

09.30 - 11 CSIRO

11.30 - 14 ANU

14.30 - 17 ARC

full day Tonsley/Flinders

afternoon RMIT

morning+early afternoonMonash

Sydney      Thurs 14 Feb

Canberra      Fri 15 Feb

Lunch on our own

Adelaide      Mon 18 Feb

Melbourne      Tues 18 + Wed 19 Feb



Establishing a Swedish 
framework for enhanced 

societal impact of HEI



The Swedes
Helena
Jan 
Michael

Charlotte
Micael



• Swedes are responsible for some of the world's most important 
inventions, including the three-point seatbelt, the adjustable 
wrench, the pacemaker and the zipper to name a few.

• Sweden is responsible for some of the technological advances we 
have today. Swedes are the brains behind the Global Positioning 
System, Bluetooth and programs as Spotify and Skype. 

• Sweden is the biggest exporter of pop music by GDP in the entire 
world. Do you still remember ABBA?

• All Swedes have access to free education, there are no tuition 
fees at the universities.

• According to the “teacher exemption rule”, all IPR are assigned to 
the individual researcher/teacher within the HE-system.

Serious facts about SWEDEN



Strange habits of 
the Swedes

1. Swedish people don't do small talk

2. Swedish people are obsessed with numbers

3. Pride in the words “fika” and “lagom”

4. Swedes switching to English when you try 
to speak Swedish

5. The Swedish Hug



The seminar

1. Background: Swedish universities working together to strengthen 
capacity for strategic collaboration

2. Emerging Swedish practices into an integrated quality system’s 
approach for evaluating academic performance and societal impact

3. Discussion

4. HEIs’ future role in driving societal impact

5. Discussion

6. Conclusions



Swedish universities working together to 
strengthen capacity for strategic collaboration
• KLOSS-Net, a national network for persons in the leadership of HEI’s 

responsible for collaboration

• 35 member universities

• Meetings twice a year - Rotating places

• First meeting March 8, 2017

• 17 development projects together, themes chosen by Swedish HEIs 
and financed in collaboration with 



Background

• 1970s – present: from research information to mutual collaboration to ensure high quality and 
relevance of education and research

• The Lund Declarations of 2009 and 2015:
• The Lund Declaration 2009 called upon Member States and European Institutions to focus research on the Grand Challenges of our 

times by moving beyond rigid thematic approaches and aligning European and national strategies and instruments. 
• Today Europe still faces a wide range of major challenges and business as usual is not an option. The Lund Declaration 2015 

therefore emphasises the urgency for increased efforts in alignment at national and European level and that investments in research 
and innovation better and more rapidly be exploited to the benefit of society. 

• Research and Innovation bill of 2012 for 2013-2016

• Research and Innovation bill of 2016 for 2017-2020
“Collaborating for knowledge - for society’s challenges and strengthened competitiveness"



Way forward

• Expectations on faculty are often multifaceted

• Greater internal interest in collaboration

• Funding of research and teaching, aimed at stimulating innovation 
and addressing social challenges

• Conditions for collaboration have changed



Objectives
• Create joint development of capacity for strategic collaboration in the Swedish university sector

• Create knowledge of strategic collaboration 

• Collect experiences from different types of collaborative activities

• Discuss and analyse more comprehensive, long-term oriented issues 

• Strengthen the legitimacy of efforts to develop strategic collaboration

• Commitment to discuss the links between societal impact & engagement and quality & 
relevance in both research and education  



Emerging Swedish practices into an integrated 
quality system’s approach for evaluating academic 
performance and societal impact

Dr. Jan Axelsson
Director of Valorization



Background
The Swedish Higher Education Authority (UKÄ) evaluates the quality of higher education and 
research, analyses the development, is responsible for official statistics about higher education and 
monitors compliance with laws and regulations among universities and university colleges.

The educational system has been monitored for several years, in various ways

The research evaluation system is now being developed

Social engagement and collaboration is stressed as an important ingredient of R&E

Impact as the most important outcome!

A quality systems approach is currently being developed



Challenges
The Swedish Higher Education Authority has no previous experience in research 
evaluation or quality management systems

Impact assessment has been piloted by the National Innovation Agency of Sweden

Research excellence by the The Swedish Research Council

It has been virtually impossible to agree upon a common set of KPIs - so for now 
there are none!

The HEIs of Sweden are now building their own systems!



European standard 
guideline for 
educational quality



The new quality assurance system for higher education

The reviews will be based on assessment areas 
developed in dialogue with representatives from 
HEIs, teachers, students, employers and the 
labour market. The six assessment areas are:
• governance and organisation
• preconditions
• design, implementation and outcomes
• student and doctoral student perspective
• working life and collaboration
• gender equality



A quality systems approach for research evaluation

Stakeholder 
requirements

Standards and 
guidelines

Sector 
requirements 

Stakeholder 
specific 

requirements

Management 
responsibility

Resource 
management

Measurement, 
Analysis

Process 
realization

Plan

Input

Do Check

Output

Continuous Improvement

Act

Stakeholder 
satisfaction

Impact



Still some challenges

Who are the Stakeholders?
Politicians, Society, Students, Industry, Research financers …

How do we involve them in our quality system? … or do we?

Output and Impact measurements…
Different time frames, were should we put our efforts?



Discussion

How can we as HEIs show politicians 
that they get “bang for their buck”?

KPIs ?

Accreditations ?

Contracts ?

Impact ?



HEIs’ future role in driving societal impact

Charlotte Ahlgren Moritz
Pro Vice Chancellor Collaboration and Innovation 



Background

• The Swedish welfare model is under pressure 

• The global challenges are our challenges

• Social engagement and new forms of collaboration are necessary to address complex challenges

• A “new” role for HEI as one partner together with others in transforming society?

• HEIs’ ability on knowledge transfer of social innovation

• A new strategy from the Swedish government on social innovation and social enterprises



GOVERNMENT’S STRATEGY

Project’s MISSION

Project’s GOAL

A national knowledge platform for social innovation 
with support from

1. Needs and demands to meet
2. Strengthen the competencies in the Swedish innovation

system on advising social innovations and social
entrepreneurs

3. Financing
4. Show and measure impact
5. Develop knowledge and meeting places

To contribute to that social innovation, social 
enterprise and social entrepreneurship reach their
full potential as a social force in Sweden to help reach
the SDGs and for Sweden to continue to be a driver 
internationally within the area

Forum for Social Innovation Sweden:
- To increase knowledge development and 

knowledge sharing
- To increase the possibilities for meetings between

the practioners and potential practioners in social 
innovation, social entrepreneurship and social 
enterprise

An example of a national strategy



Impact as the most important outcome?

• Impact cases as one method 

• Legitimacy of HEI 

• Knowledge transfer in new ways – Social Sciences and Humanities

• Do HEIs have a new role to play in transferring knowledge?



Discussion

How can we as HEIs be change drivers in 
transforming society? 



Conclusions



Thank you for attending!



Session title: Establishing a Swedish framework for enhanced societal impact of HEI 
 
Session abstract:  
The Academy's increased importance for societal development has long - and increasingly - been 
emphasized by Swedish state authorities. The latest Government's research bill emphasizes that 
higher education and research ultimately aim to promote society's development and that 
collaboration between HEI’s, business, governmental structures and civic society is a prerequisite for 
this to happen. It is also clear, in this context, that the national research policy has developed at the 
interface with other areas, it has been intertwined with business policy to stimulate innovation and 
economic development, with environmental policy to reduce society's vulnerability and with social 
policy in order to create a sustainable and inclusive society. The examples can be multiplied, but 
basically, it’s about a shift of focus towards challenge-based research and education creating 
measurable societal impact. 

The session consists of short presentations from representatives of three Swedish universities, 
reasoning on how HEI’s copes with the increased demands on accountability in collaboration and to 
impact. Following each presentation, a specific question is posed to the audience for reflection and 
discussion. The goal of the seminar is to provide some insights from the Swedish context and to 
exchange experiences on an international basis.  
 
Session structure – 90min:  Three 10min presentations, each followed by 15min open discussion 

focusing on a predefined question, wrap up. 
1. 
Presenter:                                       Johan Blaus, Royal Institute of Technology 
Presentation title:                         tbd 
Focus:                                              KLOSSnet, where is Sweden currently, and where are we headed?, 

audience gets predefined question and we have a 15min open 
discussion 

Question for open discussion:    tbd 
 
2. 
Presenter:                                       Jan Axelsson, Linköping University 
Presentation title:                         Emerging Swedish practices into an integrated quality system’s 

approach for evaluating academic performance and societal impact 
Question for open discussion:    How can we as HEI’s show politicians that they get “bang for their 

buck”? 
 
3. 
Presenter:                                       Charlotte Ahlgren Moritz, Malmö University 
Presentation title:                         HEI’s future role in driving societal impact 
Question for open discussion:    How can we as HEI’s be change drivers in transforming society? 
 
Session wrap up 
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1. Background 

1.1 Introduction 

The Australian Research Council (ARC) is responsible for administering 
Excellence in Research for Australia (ERA), Australia’s national research evaluation 
framework. ERA aims to identify and promote excellence across the full spectrum of 
research activity, including discovery, experimental and applied research within Australian 
higher education institutions.  

ERA 2018 will evaluate the quality of the research undertaken in eligible higher education 
providers (‘institutions’). The ERA 2018 Evaluation Handbook, has been written for Research 
Evaluation Committee (REC) members to assist in their evaluation of the quality of that 
research. For a full list of institutions evaluated as part of ERA, see Appendix M.  

The handbook discusses the ERA approach, outlines the evaluation process and the 
principles of the ERA indicator suite, and provides detailed information about each of the 
indicators. 

1.2 Objectives of ERA 

The objectives of ERA are to: 

1. continue to develop and maintain an evaluation framework that gives government, 
industry, business and the wider community assurance of the excellence of research 
conducted in Australian higher education institutions 

2. provide a national stocktake of discipline level areas of research strength and areas 
where there is opportunity for development in Australian higher education institutions 

3. identify excellence across the full spectrum of research performance 

4. identify emerging research areas and opportunities for further development 

5. allow for comparisons of research in Australia, nationally and internationally, for all 
discipline areas. 

1.3 Definition of research 

ERA defines research as the creation of new knowledge and/or the use of existing 
knowledge in a new and creative way to generate new concepts, methodologies, inventions 
and understandings. This could include the synthesis and analysis of previous research to 
the extent that it is new and creative.  

This definition of research is consistent with a broad notion of research and experimental 
development comprising ‘creative and systematic work undertaken in order to increase the 
stock of knowledge—including knowledge of humankind, culture and society—and to devise 
new applications of available knowledge’1 as defined in the ARC funding rules. 

1.4 Fields of Research (FoR) codes  

A Unit of Evaluation (UoE) in ERA is the discipline, by FoR code, within an institution. In 
ERA, disciplines are defined as two-digit and four-digit FoRs as identified in the Australian 
and New Zealand Standard Research Classification (ANZSRC) www.abs.gov.au > Statistics 
> Classifications > Australian and New Zealand Standard Research Classification 

                                                
1 OECD (2015), Frascati Manual: Guidelines for Collecting and Reporting Data on Research and Experimental 
Development, Paris (Page 28). 

http://www.abs.gov.au/
https://www.abs.gov.au/ausstats/abs@.nsf/0/4AE1B46AE2048A28CA25741800044242
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(ANZSRC). The current version was released in 2008 by the Australian Bureau of Statistics 
(ABS) and Statistics New Zealand. FoRs are structured as follows: 

 Two-digit FoR code—This is the highest level of the ANZSRC hierarchy. A two-digit 
FoR code relates to a broad discipline field and consists of a collection of related four-
digit FoR codes.  

 Four-digit FoR code—This is the second level of the ANZSRC hierarchy. A four-digit 
FoR code is a specific discipline field of a two-digit FoR code and consists of a collection 
of related six-digit FoR codes.  

 Six-digit FoR code—This is the lowest level of the ANZSRC hierarchy. A six-digit code 
is a further breakdown of a four-digit FoR code.  

Example of the FoR hierarchy 

 
ERA evaluates research at the 22 two-digit and 157 four-digit FoR code levels. Six-digit 
codes are also included in ANZSRC, but ERA data is not collected nor evaluated at this 
level.  

1.4.1 Implications of the FoR code hierarchy 
ERA has been designed to provide flexibility for, and recognition of, discipline-specific 
research behaviours at both the four-digit and two-digit FoR code levels.  

Institutions submit data for ERA at the four-digit FoR level. A full list of the four-digit and two-
digit FoR codes is given within the ERA 2018 Discipline Matrix (see Appendix J). The ARC 
calculates indicators at the four-digit and two-digit FoR levels based on the data submitted 
by each institution. The ARC combines this information to create four-digit and two-digit 
UoEs.  

Although six-digit FoR codes are not assessed in ERA, it is important that REC members are 
aware of the diversity of six-digit FoR codes beneath the four-digit FoR codes. For many 
disciplines, the six-digit FoR codes represent a diverse range of sub-disciplines which may 
have quite different publishing practices. For this reason, the profile for a particular four-digit 
FoR code for one institution may look very different from another institution’s because of the 
differences in focus at the six-digit level.  

For example, FoR 0502 Environmental Science and Management includes 12 diverse six-
digit fields. This means that the 0502 UoE at an institution with a focus on 050209 Natural 
Resource Management may have very different publishing behaviours and research outlets 
to another 0502 UoE at an institution which focuses primarily on 050201 Aboriginal and 
Torres Strait Islander Environmental Knowledge. 

https://www.abs.gov.au/ausstats/abs@.nsf/0/4AE1B46AE2048A28CA25741800044242
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Similarly, REC members must be cognisant of the six-digit codes which sit beneath the 99 
(‘other’) codes. In many cases, important sub-disciplines with significant research activity 
may be represented in the 99 (‘other’) codes. For example, FoR 1699 (Other Studies in 
Human Society) includes six separate six-digit fields, such as Gender Specific Studies and 
Studies of Asian Society.  

For some broad discipline areas, related disciplines are located in different parts of the 
ANZSRC. For example, some areas of Materials Science can be found in 02 Physical 
Sciences, 03 Chemical Sciences, 09 Engineering Sciences, and 10 Technology. REC 
members should ensure they are aware of the boundaries for their allocated FoR codes, and 
the interaction of the related FoR codes.  

1.5 Unit of Evaluation  

A UoE for ERA is the research discipline, as defined by the ANZSRC four-digit and two-digit 
FoR codes, for an eligible institution (Appendix M). UoEs correspond to FoR codes and do 
not necessarily correspond to named disciplines, departments or research groups within an 
institution. 

Data for ERA is submitted by institutions at the four-digit FoR code level, and is aggregated 
to create four-digit and two-digit UoEs. There are eight RECs formed around similar 
disciplines for the purpose of administering the ERA evaluations. These committees are 
listed in Appendix C, and the four-digit and two-digit UoEs that each REC will evaluate is 
outlined in the ERA 2018 Discipline Matrix (See Appendix J). 

The two-digit and four-digit FoR codes are assigned to the same REC, with the exception of 
the four-digit FoR codes beneath ’10 Technology’. Due to the nature of ’10 Technology’ the 
four-digit codes (1001-1099) will be split across three RECs via a cross-REC evaluation.  

1.5.1 Low volume threshold 
To ensure that ERA evaluates meaningful levels of data, a UoE is only evaluated if it meets 
a low volume threshold. 

In FoRs evaluated with citation analysis, the threshold is 50 apportioned indexed journal 
articles. An indexed journal article is one that was assigned a unique identifier by the citation 
provider and only these journal articles will be used for citation analysis (See Section 4.4.8.3 
in the ERA 2018 Submission Guidelines for further details on indexing). For FoRs that are 
peer reviewed, the low volume threshold is the equivalent of 50 apportioned weighted 
research outputs, books have a weighting of 5, while all other outputs have a weighting of 1. 

In either case outputs are apportioned by the institution to up to three FoR codes based on 
the content. Only the portion assigned to a code contributes to the low volume threshold, 
and the total apportioned outputs in a code is not rounded. If the number of apportioned 
indexed journal articles for citation analysis, or apportioned weighted outputs for peer review, 
over the six year output reference period is less than 50 in any four-digit or two-digit FoR at 
an institution, then that FoR at that institution will not be evaluated. The UoE will be publicly 
reported as ‘not assessed’. 

Institutions must submit all data on research outputs, research income, and applied 
measures for all relevant four-digit FoRs even if the FoR does not meet the low volume 
threshold. The data is still collected as it contributes to the construction of the ERA 
benchmarks and all ERA data will be aggregated for national-level reporting irrespective of 
whether any FoRs within a specific institution meet the low volume threshold. 

The two-digit profiles include all data from the four-digit FoR codes beneath them, regardless 
of whether they reached the low volume threshold at the four-digit FoR code level. The two-
digit FoRs, therefore, form unique UoEs and may present the RECs with a quite different 
profile from the constituent four-digit FoRs. For example, a two-digit UoE may contain a mix 
of material which may or may not have been evaluated at the four-digit level. For some FoRs 
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at some institutions, there may be insufficient research volume to undertake a valid analysis 
at the four-digit level, but sufficient research volume at the two-digit level. In these instances, 
evaluation will take place at the two-digit FoR code level only.  

1.6 Interdisciplinary and multidisciplinary research 

ERA is a discipline-based research evaluation exercise. Interdisciplinary and 
multidisciplinary research is disaggregated and evaluated in its discipline components.  

Each eligible researcher and research output can be assigned to up to three four-digit FoR 
codes, with a percentage apportionment to each code (see Section 4.4.3 in the ERA 2018 
Submission Guidelines for details). For each four-digit UoE, RECs are able to view an 
Interdisciplinary Profile showing the extent to which the research outputs of a UoE have also 
been assigned to other four-digit FoRs. This will provide additional information for the 
purposes of assigning UoEs to REC members, and is also contextual/discipline information 
for REC members to consider when undertaking their evaluation. 

Where multi/interdisciplinary work is being considered, REC chairs may also call on REC 
members in other committees to provide expert advice, and REC members from other 
committees can be assigned to evaluate UoEs. All RECs will meet concurrently to conduct 
the evaluations, which also allows for cross-REC expertise to contribute to finalising 
evaluations.  

1.7 Reference period 

Data for ERA 2018 is based on several reference periods as detailed in Table 1 below.  

Table 1: ERA 2018 reference periods 

Data type Reference period Years 

Research outputs 1 January 2011–31 December 2016 6 

Research income 1 January 2014–31 December 2016 3 

Applied measures 1 January 2014–31 December 2016 3 

Data for eligible researchers is based on a single staff census date of 31 March 2017.  

The ERA 2018 citation dataset was derived for the ARC by the citation provider on the 31 
December 2017. This means that all citations recorded up to that date by the citation 
provider are included in ERA 2018 evaluations. 

1.8 ERA documentation 

Some changes have been made to the ERA documentation, and it is recommended that 
REC members read the 2018 documentation to ensure they are aware of the current 
requirements. 

1.8.1 Policy documents 
 The policy documents can be found on the ARC webpage: www.arc.gov.au > ERA > 

ERA 2018 > ERA 2018 Key Documents 

 ERA 2018 Submission Guidelines—provides guidance to institutions about ERA 2018 
submission rules and components 

 ERA 2018 Discipline Matrix—provides indicator applicability for disciplines. See also 
Appendix J  

http://www.arc.gov.au/
https://www.arc.gov.au/excellence-research-australia/key-documents
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 ERA 2018 Peer Review Handbook—outlines the evaluation process for ERA peer 
reviewers and provides information about the conduct of peer review. It will be made 
publically available after evaluation.  

Any updates to these documents will be released as a notification on the the ARC webpage.  

1.8.2 Technical documents 
The Technical documents may also be found on the ARC webpage: www.arc.gov.au > ERA 
> ERA 2018 > Key documents. 

 ERA-SEER 2018 Technical Specifications—provides technical instructions for 
institutions preparing and submitting ERA 2018 submissions 

 ERA-SEER 2018 Technology Pack—comprises technical documentation, Code Tables 
and XML schema related to the ERA 2018 submission process 

 ERA-SEER 2018 Business Rules and Verification—provides information on the SEER 
system checks performed when a submission is made by an institution. 

1.8.3 Auxiliary documents 
The following documents were provided to institutions during submission. REC members do 
not need to use these lists, but can be confident that the data provided by the ARC through 
the ERA IT system, the System to Evaluate the Excellence of Research (SEER), is 
appropriate and accurate. 

 Journal list—provides institutions with a list of journals eligible for submission 

 Conference list—provides a list of conferences with unique IDs to aid submission 

 Publishers list—provides a list of publishers with unique IDs to aid submission. 

Further information about ERA is available on the ARC webpage: www.arc.gov.au. The ERA 
Team can be contacted by email at era@arc.gov.au or phone 02 6287 6755.  

  

https://www.arc.gov.au/excellence-research-australia
http://www.arc.gov.au/
https://www.arc.gov.au/excellence-research-australia/key-documents
http://www.arc.gov.au/
mailto:era@arc.gov.au
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2. ERA roles and responsibilities  

2.1 Expert review 

ERA evaluations are expert reviews informed by discipline-specific indicators. There are 
eight RECs: 

 Biological and Biotechnological Sciences (BB) 

 Economics and Commerce (EC) 

 Engineering and Environmental Sciences (EE) 

 Education and Human Society (EHS) 

 Humanities and Creative Arts (HCA) 

 Medical and Health Sciences (MHS)  

 Mathematical, Information and Computing Sciences (MIC) 

 Physical, Chemical and Earth Sciences (PCE). 

These committees are listed in Appendix C, and the FoRs assigned to each committee is 
shown in the ERA 2018 Discipline Matrix (see Appendix J). 

The ARC selects from a pool of nominations made by institutions, and may directly source 
experts, for positions of member and chair. For peer review disciplines, committees also 
have the benefit of contributions from experts recruited as ERA peer reviewers.  

The REC chair will assign to each four-digit UoE at least three REC members, one of which 
will be the principal reviewer for that UoE. The principal reviewers will automatically be 
assigned to the two-digit UoEs based on the four-digit assignments. In cases where only the 
two-digit UoE is evaluated, typically due to the low volume threshold not being met for any 
underlying four-digit UoEs, at least four REC members will be assigned.  

Within peer review the principal reviewer will have access to a pool of peer reviewers who 
have been recruited for ERA 2018. In each case, the principal reviewer is expected to assign 
at least two peer reviewers to each UoE. External peer reviewers report on the quality of the 
sample of outputs they have reviewed, and do not rate the UoE. Their report informs the 
evaluations made by the REC members. Peer reviewers do not have access to any of the 
ERA indicators nor data presented to REC members. They only have access to the sample 
of outputs nominated by each institution for peer review. 

The REC as a whole will be responsible for assigning a final rating to each UoE, and 
reporting this to the ARC.  

2.2 Responsibilities of the REC 

The responsibilities of a REC as a whole are to: 

 assign an agreed rating for all UoEs for four-digit and two-digit FoR codes where there 
is sufficient volume for an evaluation 

 work with the other RECs to ensure consistent application across the exercise of the 
overall quality standards and common assessment procedures 

 provide feedback and advice as requested by the ARC on any aspects of the 
assessment process 

 report the results to the ARC.  
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2.3 Responsibilities of a REC chair 

The responsibilities of a REC chair are to: 

 ensure that the REC operates within the policies, guidelines and procedures established 
by the ARC 

 abide by confidentiality and material personal interest requirements as detailed in 
Sections 2.10 and 2.11 respectively 

 ensure that confidentiality is maintained for the deliberations and decisions of the REC 

 identify instances where there may be material personal interest or other sensitivity and 
raise these with the ARC as soon as practicable, and comply with the directions of the 
ARC relating to their management 

 contribute fully, constructively and dispassionately to all REC processes and take 
ownership of the collective decisions of the REC 

 assign REC members to UoEs and appoint a principal reviewer  

 evaluate their own assigned material and give preliminary ratings 

 ensure that their evaluations are completed within agreed timeframes 

 review UoEs based on the data provided in ERA; they must not make contact with any 
institutions nor conduct any external research or make their own calculations 

 chair the REC meeting to review preliminary ratings, and guide the REC to provide final 
ratings for quality separately for each UoE 

 ensure that REC members have an opportunity to contribute fully to the process and 
REC activities 

 ensure that REC decisions are documented 

 report the results to the ARC 

 participate in a review at the conclusion of the REC meeting and report to the ARC on 
the evaluation processes undertaken by the REC. 

In the event that a REC chair is unable to perform some or all of these responsibilities the 
ARC will appoint an acting chair from within the REC to perform all or part of the 
responsibilities of a REC chair. This will most commonly occur where the chair has identified 
a material personal interest, and the ARC has determined that appointing an acting chair for 
the purposes of assigning material for evaluation is the most appropriate course of action. 

2.4 Responsibilities of a REC member 

The responsibilities of an individual REC member are to: 

 participate fully in the evaluation process within their REC 

 abide by confidentiality and material personal interest requirements as detailed in 
Sections 2.10 and 2.11 respectively 

 ensure that confidentiality is maintained for the deliberations and decisions of the REC 

 identify instances where there may be material personal interest or other sensitivity and 
raise these with the ARC as soon as practicable, and comply with the directions of the 
ARC relating to their management 

 ensure they adequately prepare for meetings to avoid unnecessary additional 
administrative costs to the ARC and inconvenience to other committee members 
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 be diligent in completing tasks allocated to them by the REC chair, within agreed 
timeframes 

 evaluate assigned material and allocate preliminary ratings to each UoE 

 review UoEs based on the data provided in ERA; they must not make contact with any 
institutions nor conduct any external research or make their own calculations 

 contribute fully, constructively and dispassionately to all REC processes and, within the 
capacity of their expertise, take ownership of the collective decisions of the REC 

 exercise due skill and care in the performance of their responsibilities. 

2.5 Responsibilities of a principal reviewer 

The responsibilities of a principal reviewer, in addition to their responsibilities as a REC 
member, are to: 

 take the lead role in the discussion of that UoE at the REC meeting  

 assign external peer reviewers where required (more detail on this task can be found in 
Section 5.6). 

2.6 Responsibilities of a peer reviewer 

The responsibilities of a peer reviewer are to: 

 review assigned material and provide a report using the peer review template found in 
Appendix E. 

 be diligent in completing tasks allocated to them, within agreed timeframes 

 exercise due skill and care in the performance of their responsibilities 

 identify instances where they may have a material personal interest or other 
sensitivities, raise these with the ARC as soon as they are identified, and comply with 
the directions of the ARC relating to their management 

 abide by confidentiality requirements 

 note (and appropriately manage with the ARC as necessary) any relevant sensitive 
research outputs. 

2.7 Assignment outside area of expertise 

REC members may be asked to evaluate UoEs that do not appear to correspond directly 
with their area of expertise. REC members’ scholarly judgment and views are extremely 
valuable in the evaluation and moderation of these UoEs. In addition, REC chairs may also 
need to draw on expertise from members outside their own REC, and may assign UoEs to 
members in other RECs. 

2.8 Review of ERA processes and feedback 

Throughout their engagement for the purposes of ERA, REC members are invited and 
encouraged to comment on and provide feedback about all ERA processes. One of the 
outcomes of the evaluation meeting is that RECs will make recommendations for 
consideration by the ARC about future improvements for ERA processes. The ARC will also 
convene a meeting of REC chairs at the conclusion of the evaluation phase for a range of 
purposes, including an overarching review of evaluation processes. 

2.9 ERA scrutiny committee 

The ARC will appoint a scrutiny committee for ERA 2018 to: 
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 scrutinise the processes undertaken by the RECs in assessing the ‘home’ UoE of each 
REC member. A REC member’s ‘home’ UoE would be the UoE associated with their 
institution and their primary four-digit FoR of expertise 

 scrutinise the outcome for each ‘home’ UoE with the benefit of relevant benchmark 
information from the ERA 2018 evaluations 

 provide a report to the ARC Chief Executive Officer (CEO) advising of any issues in 
relation to the evaluation outcomes. 

Note—individual REC members do not participate in the evaluation of UoEs from their home 
institution nor any of those where they have a conflict of interest or material personal 
interest. 

2.10 Confidentiality 

REC members and peer reviewers are required to sign a confidentiality agreement with the 
ARC prior to their participation in ERA. The agreement covers all aspects of their work with 
ERA, and the agreement survives the conclusion of their engagement for the purposes of 
ERA. 

REC members and peer reviewers must not contact researchers and/or institutions under 
any circumstances in relation to material that has been submitted for evaluation in ERA, or 
seek additional information from any sources. REC members and peer reviewers must not 
reveal details about any evaluation, deliberations or conclusions, at any time.  

2.11 Material personal interest 

All REC members are required to have read and understood the ARC Conflict of Interest and 
Confidentiality Policy (www.arc.gov.au > Policies and Strategies > Policy > ARC Conflict of 
Interest and Confidentiality Policy) on the ARC website and to comply with the policy during 
the ERA evaluation process.  

All REC members need to make a Material Personal Interest Declaration and have an 
ongoing responsibility to declare any further material personal interests that may arise. All 
REC members must adhere to the decisions made by the ARC in relation to any material 
personal interests.  

A material personal interest is an interest of a type that may give rise to a real or perceived 
conflict of interest that could be perceived by a external observer as having inappropriate 
influence over the REC member’s or peer reviewer’s decisions in relation to evaluating a 
UoE. Once declared, the ARC will evaluate and determine whether the interest amounts to a 
conflict of interest and if so how this will affect the REC members involvement. Each 
instance will be evaluated on a case by case basis, and typically will involve reassigning the 
material to another reviewer or REC member, or by appointing an acting REC chair.  

The following are some examples of material personal interests that must be declared: 

 being employed by, or holding an adjunct or honorary appointment at, the institution that 
has made the submission which is being assigned 

 having a close personal relationship with someone whose work is significantly 
incorporated in the UoE task being assigned for evaluation. This could include a partner, 
spouse, family member or close friend. Included in this category is enmity 

 being a close collaborator with someone whose work is significantly incorporated in the 
UoE task that is being assigned for evaluation  

 other conflicts that a REC member will need to raise and have clarified, including 
financial interests (for example holding a company directorship, stock ownership or 
options, patents, royalties, consultancy or grant) which could lead to financial gain to a 

http://www.arc.gov.au/arc-conflict-interest-and-confidentiality-policy
http://www.arc.gov.au/arc-conflict-interest-and-confidentiality-policy
http://www.arc.gov.au/
http://www.arc.gov.au/arc-conflict-interest-and-confidentiality-policy
http://www.arc.gov.au/arc-conflict-interest-and-confidentiality-policy
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REC member in circumstances where they have access to information or are able to 
influence decision-making. 

2.12 Research integrity and research misconduct 

All REC members are required to read and comply with the ARC Research Integrity and 
Research Misconduct Policy. As specified within the policy, located on the ARC website 
(www.arc.gov.au > Policies and Strategies > Policy > ARC Research Integrity and Research 
Misconduct Policy), anyone engaged on ARC business is required to report alleged 
breaches of research integrity or research misconduct issues identified in relation to ARC 
funded business to the ARC Research Integrity Officer. This includes REC members, as well 
as ARC College of Experts members, Selection Advisory Committee members, external 
assessors and contractors. 

The policy and contact details for the Research Integrity Officer are also available within the 
ARC Research Integrity and Research Misconduct Policy. 

Should you identify an alleged breach of research integrity or a research misconduct issue 
as part of your evaluation, please notify the ARC Research Integrity Officer within 10 working 
days.  

The Research Integrity Officer will refer the allegation to the relevant institution for 
investigation in accordance with the requirements of the NHMRC > About us > Publications 
> Australian Code for the Responsible Conduct of Research. Sufficient information should 
be provided to enable the institution to conduct an investigation into the allegation (if 
required). 

2.13 Submission integrity 

If the ARC considers that any information provided by an institution as part of its submission 
is incomplete or inaccurate, or contains false or misleading information, the ARC will in the 
first instance contact the institution to resolve the issue prior to taking further action. If the 
ARC identifies any issues prior to submission closing, institutions will be able to explain 
and/or correct any data anomalies in their submission.   

The ARC may in its absolute discretion take any action it considers necessary to maintain 
the integrity of the ERA process. This includes but is not limited to: 

 withholding this information from RECs or other ERA reviewers 

 removing part or all of a submission from evaluation after the RECs have received the 
information 

 investigating the matter with a view to prosecuting under Commonwealth law. 

If the ARC withholds such information from a REC, it will advise the institution of this action 
and provide a statement of reasons. If the ARC deems any part of a UoE incomplete, 
inaccurate, false or misleading as described above, the ARC may remove the entire UoE. 

The ARC reserves the right to audit a submission if it considers that any information 
provided by an institution as part of its submission is incomplete or inaccurate, or contains 
false or misleading information.  

2.14 Security and sensitivity 

A research output that includes information classified in the Australian Protective Security 
Framework as either ‘In-Confidence’ or greater, or ‘Restricted’ or greater, must not be 
included in an ERA submission. 

http://www.arc.gov.au/
http://www.arc.gov.au/arc-research-integrity-and-research-misconduct-policy
http://www.arc.gov.au/arc-research-integrity-and-research-misconduct-policy
https://www.nhmrc.gov.au/
https://www.nhmrc.gov.au/about-us/publications/australian-code-responsible-conduct-research-2007


 

 

ERA 2018 Evaluation Handbook   Page 11 of 124  

To be eligible for ERA, all research outputs must either be published or made publicly 
available in the ERA reference period. Therefore, institutions must not submit commercially 
sensitive outputs that are not publicly available. 

2.14.1 Culturally sensitive research outputs  
Institutions may include culturally sensitive research outputs in their submission, and are 
requested to specifically identify and advise the ARC of the cultural sensitivity of the 
research output. The ARC will treat the output accordingly, and flag the sensitivity with the 
REC members. The intention of identifying an output as culturally sentitive is for the benefit 
of the REC members as they choose outputs to evaluate. For example, an institution may 
flag an output with Aboriginal and/or Torres Strait Islander content which may include the 
names or pictures of deceased people. If a REC member is Aboriginal and/or Torres Strait 
Islander, they can see the flag and the note before reviewing the output and then decide 
whether to review that output. 

Institutions are responsible for ensuring that the information included in the submission 
identifies the conditions under which ERA reviewers may view a culturally sensitive research 
output submitted by the institution (as outlined in the ERA XML schema that is provided as 
part of the ERA SEER 2018 Technology Pack). The ARC relies on the institutions to report 
on the cultural sensitivity of an output. 

If any research material causes offence or serious sensitivity to a REC member or peer 
reviewer, they are asked to raise their concern with the ARC as soon as they can. In this 
case the UoE would normally be reassigned. 

2.15 Copyright 

ERA Reviewers (REC members and peer reviewers) will have access through the ERA 
System for Evaluating the Excellence of Research (SEER) to research outputs assigned to 
them for evaluation.  In many cases, neither the Commonwealth nor the institution providing 
the outputs will own copyright in these research outputs. 

ERA Reviewers and institutions have been authorised by the Commonwealth, represented 
by the ARC, under section 183(1) of the Copyright Act 1968 (Cth) to do acts comprised in a 
copyright for ERA purposes only. This section 183(1) authorisation means that institutions 
can make research outputs assigned for ERA peer review available to ERA Reviewers and 
ERA Reviewers can access those outputs without infringing copyright. 

This authorisation is strictly limited to participation in ERA as an institution or ERA Reviewer 
and does not extend to any act committed for any purpose unrelated to ERA.  The ARC, 
representing the Commonwealth, is not responsible for any acts in copyright done by an 
institution or ERA Reviewer for any purpose beyond participation in ERA. 

The ARC welcomes approaches from copyright owners seeking to agree terms of 
remuneration for uses of their copyright that have been necessary or convenient to enable 
participation in ERA. Authorised institutions, ARC contractors and ERA reviewers are 
advised to direct any copyright owners who approach them in respect of the negotiation of 
such terms of remuneration to contact the ARC. 

ERA Reviewer contracts (for REC members) and agreements (for peer reviewers) contain 
further information on copyright obligations within ERA. The ERA Submission 
Guidelines contain further information for institutions on copyright obligations within ERA.  

https://www.arc.gov.au/excellence-research-australia/key-documents
https://www.arc.gov.au/excellence-research-australia/key-documents
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3. The ERA evaluation process 

3.1 ERA phases 

ERA 2018 consists of a number of phases, which are submission, assignment, evaluation 
and reporting. Each of these phases is composed of a number of stages or activities. Table 
2 outlines the ERA 2018 phases and evaluation schedule. It should be noted that an 
additional stage, Evaluation Stage 0, has been added to ERA 2018. 

Table 2: ERA phases and evaluation schedule 

PHASE ACTIVITY 

Submission Submission of data by eligible institutions to the ARC. 

Assignment REC chairs assign REC members to UoEs and appoint principal reviewers. The principal of 
peer review UoEs then assign peer reviewers. 

Evaluation 

Stage 0 
Peer 

28 June to 1 August 2018 
Peer reviewers can see their assignments, and reassignments may be made 
if required due to workload or conflicts. Peer reviewers begin evaluation. 

Stage 0 
Expert 

19 July to 1 August 2018 
All REC members can see their assignments, and reassignments may be 
made if required due to workload or conflicts.  
REC members will be able to access SEER to gain familiarity with the 
system and data. If REC members have any concerns they should notify the 
ARC.  
They will not begin their written evaluation nor provide preliminary ratings at 
this stage.  

Stage 1 

3 August to 6 September 2018 
Preliminary individual evaluation of UoEs by REC members at the four-digit 
level. This is done independently online through SEER. Peer reviewers will 
still be active and some may be reassigned or added to a UoE if deemed 
necessary for better coverage of the outputs in the UoE. 

Stage 2A 

10 September to 22 October 2018 
Peer reviewers’ work is complete. Reports by peer reviewers will be 
available to REC members. REC members’ moderation of four-digit 
evaluations and preliminary independent evaluation of UoEs at the two-digit 
level. This is done through SEER independently online. The difference from 
Stage 1 is that REC members can see other members’ and peer reviewers’ 
comments at the four-digit level. 

Stage 2B 

24 October to 12 November 2018 
REC members’ moderation of two-digit evaluations. This is done through 
SEER independently online. This is similar to Stage 2A just for the two-digit 
level. 

Stage 2C 
14 November to 22 November 2018 
REC members’ review of moderated four-digit and two-digit evaluations in 
preparation for the Stage 3 meeting. 

Stage 3 

26 November to 30 November 2018 
All REC members attend the Stage 3 meeting in person. At this meeting the 
committee agrees on final evaluation outcomes. The ARC facilitates this 
meeting.  

Reporting State of Australian University Research: ERA 2018 National Report published 
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3.1.1 Submission 
Institutions are required to submit their data into the ERA IT system, SEER. The ERA 2018 
Submission Guidelines, ERA 2018 Business rules, and ERA 2018 Technical Specifications, 
collectively provide the details required to ensure a submission can be made and accepted 
by SEER.  

After the initial submission, the ARC conducts data integrity checks to resolve any potential 
issues and address any anticipated questions by the REC members in relation to the 
collected data. The ARC contacts any institution whose submission is flagged as containing 
potential data concerns and to give them an opportunity to make corrections or provide 
explanations.  

Following the data integrity checks, institutions are required then to certify the submission, 
so it can proceed to evaluation. 

The submitted data is used to construct UoEs for each four-digit and two-digit FoR code 
which include all relevant indicators for evaluation as well as the relevant national and 
international benchmarks. 

During the evaluation Stage 0, if any REC members assigned to a UoE identify data integrity 
concerns, they should raise this with the ARC and seek clarification during this stage. The 
intention is not that the universities resubmit data, but universities have the opportunity to 
explain abnormalities, and the RECs may be advised accordingly. 

3.1.2 Assignment of REC members and peer reviewers 
Once all data is submitted and certified, UoEs will be assigned to RECs and then the REC 
chair, or acting chair, will assign REC members and a principal reviewer to each UoE for 
which they are responsible. REC chairs and REC members should take account of identified 
material personal interests, and workload when assigning UoEs for review or evaluation. 
This assignment process is done using SEER. A REC chair will be able to see each UoE for 
which they are responsible, select each UoE, check the list of available REC members, and 
make assignments. SEER assists the REC chair by providing an interdisciplinary profile for 
the UoE (see Section 5.1.1), and the expertise codes for each of the possible REC 
members, along with an expertise match percentage. REC chairs should consider REC 
members’ expertise and also their workload when making assignments.  

Each four-digit UoE will be assigned to three REC members. Of those three REC members, 
the REC chair will appoint one as the principal reviewer. The principal reviewer takes a lead 
role in discussion of the UoE at the Stage 3 evaluation meeting. 

Principal reviewers will automatically be assigned to two-digit UoEs based on their four-digit 
assignments. The REC chairs must ensure that there are at least four REC members 
assigned to a two-digit UoE. If the automatic assignment is insufficient, a REC chair must 
assign additional REC members. A REC chair is free to assign additional REC members 
beyond the minimum. This may be advisable if the two-digit code has a large number of 
unassessed four-digit codes, if there is a considerable amount of multi-disciplinary outputs, 
or if the REC members’ workloads are high. There will also be a number of cross-REC 
assignments where REC chairs will be able to draw on expertise from members outside their 
own REC.  

Where peer review is identified as an indicator, the principal reviewer assigns external peer 
reviewers based on the peer reviewer’s expertise, defined at the six-digit FoR code level. 
This may be particularly relevant for Aboriginal and Torres Strait Islander research. A list of 
six-digit codes relating to Aboriginal and Torres Strait Islander Studies with the related four-
digit codes and discipline grouping, is provided in Appendix L. 

Peer review assignments are conducted through SEER. The option to assign peer reviewers 
will only appear in a REC member’s profile when they have been assigned as the principal 
reviewer for a UoE and where peer review is an indicator. SEER will list the UoEs for which 
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the REC member is the principal reviewer and needs to assign peer reviewers. A list of 
available peer reviewers is presented in SEER based on the reviewer’s expertise. For each 
available peer reviewer, SEER lists their expertise by FoR codes and an expertise match 
percentage, to assist the principal reviewer. When assigning a peer reviewer, the principal 
reviewer is required to specify a number of outputs requested to be reviewed. The number 
chosen should reflect the number of outputs in the UoE, the peer reviewer’s expertise in the 
UoE and current work load, as well as the FoR codes listed in the interdisciplinary profile. To 
assist in this workload management, SEER provides details on the number of outputs and 
UoEs the peer reviewer has already been assigned. SEER will enforce the rules that a peer 
reviewer cannot be assigned to more than six UoEs or 50 total outputs to review. No peer 
reviewer should have a target of more than 25 outputs for any one UoE.  

Peer reviewers assigned to a four-digit code are not automatically assigned to the two-digit 
code, although the principal assessor may choose to assign them to a two-digit code as well. 
The principal reviewer, may however, add additional reviewers to the two-digit level, 
especially if there is a large change in the number of outputs due to the addition of non-
assessed four-digit codes. 

3.1.3 Evaluation and moderation 
Evaluation in ERA is largely conducted online with access to the relevant data, indicators 
and peer review outputs (where peer review is an indicator) for each assigned UoE. REC 
members review the range of relevant indicators to reach a preliminary view about each 
UoE, and record that view in SEER prior to a final REC meeting which they will attend in 
person. Peer review similarly is conducted through SEER, and peer reviewers have access 
through SEER to nominated outputs for peer review.  

In Stage 0, peer reviewers prepare reports evaluating the outputs they have reviewed. 
These reports will be made available to REC members in Stage 2A.  REC members are able 
to view their assignments and the content of the UoEs, and can raise any concerns with the 
ARC.  

During Stage 1 preliminary evaluations are conducted independently by REC members at 
the four-digit level. Members then record their preliminary rating and supporting text in 
SEER. Peer review continues and if it is deemed necessary during Stage 1, additional 
reviewers may be added or reassigned to provide adequate coverage of a UoE.  

In Stage 2A, REC members have access to the four-digit evaluations of other REC members 
and peer reviewers’ reports. This allows REC members to reflect on their preliminary 
evaluations in light of other members’ comments, and to provide the opportunity for 
moderation between REC members’ preliminary ratings. At the end of Stage 2A, if 
appropriate, REC members should update their preliminary ratings and supporting text.  

In addition, at Stage 2A, REC members begin preliminary independent evaluation of their 
two-digit assignments.The four-digit and two-digit evaluations are intended to be separate 
evaluations. In addition to any four-digit material they may have already evaluated, REC 
members must evaluate any new material included at the two-digit level that was not 
evaluated in low volume UoEs at the four-digit level. The level of impact the additional 
material will have on the two-digit evaluation will vary, depending on the size of four-digit 
UoEs that have been rolled up into the two-digit level. REC members should review all 
indicators and outputs before making a judgment, and not assume that the two-digit UoE can 
be rated the same as the largest four-digit UoE constituent.  

During Stage 2B the REC members moderate their two-digit assignments. In Stages 2A to 
2C, moderation is conducted independently in SEER with individual REC members 
considering their own evaluations in light of the posted ratings and comments of other REC 
members evaluating the same UoE. This is still an independent activity; REC members must 
not seek direct contact with other REC members, institutions, or conduct their own 
independent investigations.  
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Moderation is an integral process in ERA—it ensures that each evaluation is conducted as 
an exchange of views between experts in a discipline and their colleagues in other 
disciplines. This process allows the ERA methodology to be applied consistently across the 
whole evaluation process.  

By Stage 2C the evaluations are only available to review in SEER in preparation for the final 
REC meeting. At the conclusion of the online evaluation stages the RECs will convene to 
consider all of the preliminary evaluations and agree to final evaluation outcomes for each 
UoE—this is Stage 3. The final ratings are the decision of the entire REC and every UoE will 
be discussed by the REC as a committee. 

The ratings agreed by the RECs are final. The RECs will deliver their agreed final ratings to 
the ARC. 

3.1.4 REC member reports 
REC members are required to write reports in SEER on the UoEs they are assessing 
throughout Stages 1 and 2. These reports are a crucial aspect of moderation, since these 
reports are what other REC members see during Stage 2A for the four-digit and 2B for the 
two-digit UoEs. REC members should write their reports with other REC members in mind. 
These reports are more than personal notes; they should explain the reasons for the 
preliminary rating given, so that other REC members can understand the rationale behind 
the rating. The REC reports will also form the basis for discussion in Stage 3.  

In peer review disciplines members have access to a 30% sample of the outputs nominated 
by the institution as a representative sample of that UoE. The actual number of outputs in 
each sample varies due to different volumes in each UoE. Principal reviewers will need to 
consider the volume of outputs in the sample when assigning peer reviewers, and both the 
number of reviewers and the number of outputs assigned to each. REC members should 
conduct their own review first, then seek to read a portion of the sample to cover the ‘gaps’ 
in the peer review reports or those by other REC members. It is important that the REC is 
satisfied that an appropriate number of outputs has been read so as to make a fair and 
complete assessment of the UoE.  

3.1.5 Public reporting 
Following ERA, the ARC will publish the State of Australian University Research: ERA 2018 
National Report. This report will present a comprehensive assessment by discipline of the 
quality of research activity conducted in Australia’s higher education institutions. It will 
provide information on the discipline-specific research activity of each eligible Australian 
higher education institution and the contribution of each discipline to the national landscape. 
In addition, the ARC will provide a range of information to individual institutions following the 
completion of the evaluations, to assist further with their understanding of the ERA results. 

3.2 ERA rating scale 

ERA uses a five-point rating scale given in Table 3. The rating scale is broadly consistent 
with the approach taken in research evaluation processes in other countries to allow for 
international comparison.  
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Table 3: ERA rating scale and descriptor 

Rating Descriptor  

5 The Unit of Evaluation profile is characterised by evidence of outstanding performance well 
above world standard presented by the suite of indicators used for evaluation.  

4 The Unit of Evaluation profile is characterised by evidence of performance above world 
standard presented by the suite of indicators used for evaluation. 

3 The Unit of Evaluation profile is characterised by evidence of average performance at world 
standard presented by the suite of indicators used for evaluation. 

2 The Unit of Evaluation profile is characterised by evidence of performance below world 
standard presented by the suite of indicators used for evaluation. 

1 The Unit of Evaluation profile is characterised by evidence of performance well below world 
standard presented by the suite of indicators used for evaluation. 

Where a UoE does not have the number of research outputs required to meet the low 
volume threshold (see Section 1.5.1), ‘n/a’, i.e. not assessed due to low volume will be 
reported by the ARC. 

Where the REC determines they are unable to assess a UoE, and therefore cannot award 
one of the above ratings, the UoE will be reported as ‘n/r’ for not rated. For instance, a rating 
may not be awarded where the REC determines that the assignment of FoR codes to 
outputs in the UoE does not reflect the content of the outputs. 

3.2.1 Notes on the rating scale  
 ‘World Standard’ refers to a quality standard. It does not refer to the nature or 

geographical scope of particular subjects, or to the locus of research nor its place of 
dissemination. 

 Each point within the rating scale represents a quality ‘band’. For example, one UoE 
might be rated highly within the ‘4’ band and another rated lower within the same band, 
but the rating for both will be a ‘4’. REC members may only give whole ratings (not 4.2, 
4.5 etc.).  

 The ‘banding’ of quality ratings assists REC members in determining a final rating. If, for 
example, a UoE has a preliminary rating at the top margin of the ‘4’ band based on the 
assessment of the quality of the research outputs, other indicators (e.g. income or 
applied measures) may be sufficient to raise the rating into the ‘5’ band. The lack of 
such indicators will not, however, be used to lower a rating. 

 The ERA evaluation measures research quality, not scale or productivity. Volume 
information is presented to the RECs only for the purposes of providing context to the 
research. 

 The methodology and rating scale allow for UoEs with different volumes of output to 
achieve the same rating. So, for example, a UoE with a small number of outputs can 
achieve a rating of ‘5’ where the UoE meets the standard for that rating point, similar to 
a UoE with a large number of outputs. 

 Each UoE is assessed against the absolute standards of the rating scale, not against 
other UoEs. One of the key objectives of ERA is to identify excellence across the full 
spectrum of research performance.  

 REC members exercise their knowledge, judgment and expertise to reach a single 
rating for each UoE. In reaching a rating, REC members take into account all of the 
supporting evidence submitted for the UoE. REC members should never comment 
about the contributions of individual researchers.  
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 The rating for each UoE reflects the REC members’ expert and informed view of the 
characteristics of the UoE as a whole. In all cases the quality judgments relate to all of 
the evidence, including the entire indicator suite, and the ERA rating scale. In order to 
achieve a rating at a particular point on the scale, the majority of the output from the 
UoE will normally be expected to meet the standard for that rating point. Experience has 
demonstrated that there is normally a variety of quality within a UoE.    
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4. The ERA indicators: Background 

4.1 The ERA indicator principles 

The eight ERA indicator principles listed below have guided the development of the indicator 
suite. In addition, and at all times throughout the ERA development process, the ARC has 
been cognisant of the burden of data collection placed on submitting institutions. Each of the 
ERA indicators has regard to the following criteria: 

1. Quantitative—objective measures that meet a defined methodology that will reliably 
produce the same result, regardless of when and by whom the principles are applied. 

2. Internationally recognised—while not all indicators will allow for direct international 
comparability, the indicators must be internationally recognised measures of research 
quality. Indicators must be sensitive to a range of research types, including research 
relevant to different audiences (e.g. practitioner focused, internationally relevant, 
nationally- and regionally-focused research). ERA will include research published in 
non-English language publications. 

3. Comparable to indicators used for other disciplines—while ERA evaluation 
processes will not make direct comparisons across disciplines, indicators must be 
capable of identifying comparable levels of research quality across disciplines. 

4. Able to be used to identify excellence—indicators must be capable of assessing the 
quality of research, and where necessary, focused to identify excellence.  

5. Research relevant—indicators must be relevant to the research component of any 
discipline.  

6. Repeatable and verifiable—indicators must be repeatable and based on transparent 
and publicly available methodologies. This should allow institutions to reproduce the 
methodology in-house. All data submitted to ERA must be auditable and reconcilable.  

7. Time-bound—indicators must be specific to a particular period of time as defined by the 
reference period. ERA does not assess research activity outside of the reference period 
other than to the extent it results in the triggering of an indicator during the reference 
period. 

8. Behavioural impact—indicators should drive responses in a desirable direction and not 
result in perverse unintended consequences. They should also limit the scope for 
special interest groups or individuals to manipulate the system to their advantage. 

4.2 Introduction to the ERA indicator suite 

ERA is based on the principle of expert review informed by indicators. Quantitative and 
qualitative indicators present significant amounts of data in a readily accessible format, with 
tabular indicator and graphical presentations. 

The indicator profiles in ERA serve several functions: 

 to summarise data within a UoE 

 to provide a mechanism for REC members to review subsets of data through drilldown 
menus 

 to understand how a UoE performs relative to other Australian institutions 

 to understand how a UoE performs relative to the world. 

The ERA indicator suite has been developed to align with the research behaviours of each 
discipline. For this reason, there are differences in the selection of indicators. For example, 
some disciplines use citation analysis, while others use peer review of research outputs—
peer review and citation analysis are not used in combination at the four-digit level. This is 
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also true for the two-digit level, with the exception of FoR codes 01 and 10, which include 
four-digit codes from peer review and citation analysis. 

Figure 1 shows ERA 2018 indicators at a glance. Detailed information on which indicators 
are used in each of the FoR codes is available in the ERA 2018 Discipline Matrix (see 
Appendix J).  
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Figure 1: ERA Indicators at a glance 
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4.3 A dashboard of indicators 

ERA is a holistic evaluation of research quality. The ERA indicator suite for each FoR is 
presented to REC members as a ‘dashboard of indicators’. The ‘dashboard’ presents the full 
range of information relevant to the evaluation by the REC members. 

4.4 Drilldowns 

Using the ERA evaluation interface, SEER, REC members are able to drill down into and 
view the underlying data behind the indicators at various points. REC members should use 
the drilldowns to better understand the UoE profile and not to track individual researchers or 
make judgments of a UoE based on any individual researcher.   

Drilldowns enable REC members to view the unit record data which comprises that indicator. 
Some of the information displayed relates to other indicators, allowing REC members to 
enrich their view of the UoE. For example, the journal field of the publishing profile will show 
both a list of all journal articles published in that journal, and citation counts for these articles. 
This may reveal additional information such as a trend of low citation performance explained 
by a particular sub-discipline focus. In this manner, REC members can begin to build a richer 
picture of the UoE they are looking at and conduct evaluations informed by summary 
metrics, the underlying information, contextual information and their expert knowledge of the 
discipline. 

4.5 Explanatory statements 

Explanatory statements are an integral part of the ERA evaluations and are viewed by REC 
members alongside the indicators. Institutions can provide an explanatory statement for 
each two-digit FoR code to inform REC members of the context for the two-digit or any of the 
underlying four-digit UoEs presented. The statement may also guide attention to a particular 
aspect of the submission or particular focus of the research such as an emerging discipline. 
Where the indicator profile looks unusual, the explanatory statement may assist REC 
members to understand apparent anomalies.  

4.6 Volume and activity vs. quality 

The volume and activity indicator provides contextual information regarding the UoE, such 
as focussing REC members’ attention to the main output type for a UoE. 

There are no assumptions in ERA about the relationship between quality and quantity. ERA 
assesses research quality, and recognises that a small UoE can be rated at the same level 
as a large UoE.  

4.7 Assignment of FoRs to research outputs 

Institutions assign up to three FoR codes to each output to identify the area of research 
covered by that output. The FoR codes assigned should be based on the content of the 
research output and not the author’s affiliation or any internal institutional structures.  

With the exception of journal articles, there is no restriction on which FoR codes institutions 
can assign to research outputs.  

An article must be published in a journal included in the ERA 2018 Journal List in order to be 
submitted as a journal article in ERA. Journals in this list were active during the ERA 2018 
reference period for research outputs (1 January 2011 to 31 December 2016), are scholarly, 
have peer or editorial review policies acceptable to the discipline and have an ISSN. The 
ARC manages the submission of journal articles and REC members can be confident that 
the journal articles provided meet the relevant eligibility requirements. Institutions may 
assign research outputs published in journals to any of the FoR codes listed for that journal 
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in the ERA 2018 Journal List. REC members should understand the way in which codes are 
assigned before making judgments about the appropriateness of the presence of a journal in 
the publishing profile.  

There is no requirement for institutions to assign a journal article to all of the listed codes for 
each journal, only the relevant codes. In the case of articles published in journals with two-
digit codes in the ERA 2018 Journal List, institutions may assign the article to any four-digit 
code(s) associated with the two-digit codes identified for that journal in the list. 

In the case of articles in journals marked as multidisciplinary (MD) in the ERA 2018 Journal 
List, the institution may select any relevant four-digit FoRs to assign to the article. 

If a journal article, has significant content (66% or greater) that could best be described by a 
FoR code not listed against the journal in the ERA 2018 Journal List, then an institution may 
assign the article to another FoR. This is the reassignment exception rule.  

Where a research output is assigned to more than one FoR code, submitting institutions are 
required to apportion the output across the FoR codes. Each of the FoR codes assigned 
must account for at least 20% of the output (and, in the case of the reassignment exception 
apportionment to a FoR not shown on the journal list, must account for at least 66%). The 
total of percentages apportioned to each research output must equal 100%. 

4.8 FTE and headcount 

Institutions submit the fractional full-time equivalent (FTE) value of each eligible researcher 
who is employed full-time or part-time staff by the institution. Any FTE value less than or 
equal to 1.0 may be submitted, however, if a staff member has a function of ‘other’ they are 
excluded from the FTE calculation.  

The FTE assigned reflects the hours of work as specified on the full-time or part-time 
employed researcher’s contract at the staff census date (see Section 1.7). FTE is not 
required for other eligible researchers, such as casual, unpaid, visiting, seconded, or 
exchange staff members. Institutions can assign up to three appropriate FoR codes to the 
researcher. 

Headcount is the total number of eligible researchers.   

REC members should understand the difference between FTE and Headcount. Not all the 
eligible researchers counted in the headcount contribute to FTE.  

The identity of individual researchers is protected in the staffing profile.  

4.9 Research income and research commercialisation income 

Institutions are required to assign the relevant FoR codes to research income and research 
commercialisation income. There is no restriction on the number of FoR codes that can be 
assigned to research income and research commercialisation income. However, the total 
percentages apportioned to research income and research commercialisation income must 
be between 95 and 105% (to allow for rounding variation) and the minimum apportionment 
to any FoR code is 0.01%. 

4.10 Applied measures (excluding research commercialisation 
income) 

Each applied measure, with the exception of research commercialisation income, may be 
assigned to up to three relevant FoR codes. Where more than one FoR code is assigned to 
an applied measure, submitting institutions are required to apportion the FoR codes so that 
the total of the percentages apportioned equals 100% and the minimum apportionment to 
any FoR code is 20%. 
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4.11 SEER warnings 

The SEER system has been developed to ensure that all indicators presented are valid. 
REC members can be confident that the indicators presented are accurate, and have 
passed all automated and human checks during the submission phase.  

Warnings during the evaluation stage are presented to highlight any limitations in the data, 
for example small output numbers, or data outliers, which may affect the indicator profile.  

When warnings are presented for a UoE, REC members should take care to ensure that 
they are aware of all aspects of the UoE, including outliers in the underlying data (details of 
which can be viewed in the drilldowns). In addition, the REC members should refer to the 
submitted explanatory statement, which institutions can use to explain any warnings or 
perceived anomalies in the data that the institution, or the ARC, identified in the submission 
stage.   
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5. The ERA indicators: Detail  
This section of the Handbook describes in detail the indicators that will be shown during 
evaluation.  

Indicator contextual information will be shown on the first SEER screen for each UoE.  

The remainder of this section provides information for each indicator used in the ERA 
evaluation process including: 

 The indicator—description and purpose. 

 FoR code specific issues—information about the applicability of the indicator to 
particular discipline groupings or UoEs. 

 Indicator tables and interpretation—how the indicator is shown in SEER. 

 Benchmarks and comparators—description of any relevant benchmarks or the 
comparative information provided for the indicator. 

 Relationship with other indicators—including whether the indicator should be 
considered in conjunction with other indicators. 

 Relevant warnings—any warnings that will show in SEER regarding the integrity of the 
data, and an explanation of what each warning means. 

 Drilldowns—drilldowns allow REC members to click on an aggregated indicator profile 
and view the details of individual items. 

The ERA 2018 Discipline Matrix (see Appendix J) outlines indicators applicable to an FoR. 
These indicators will be either citation metrics or peer review.  

5.1 Indicator contextual information 

Each UoE will be prefaced by contextual data to assist REC members to form an overall 
picture of the size of the UoE, the predominant output types and the extent of any 
interdisciplinary research.  

The UoE profile presents an explanatory statement submitted by the institution (see Section 
4.5) together with the interdisciplinary profile. 

5.1.1 The four-digit interdisciplinary profile 
For four-digit UoEs, RECs are provided with an interdisciplinary profile of the UoE. ERA 
allows up to three four-digit FoR codes to be apportioned to each research output and so 
REC members will have information about key areas of cross-over between the UoE being 
assessed and other FoRs from the same institution. The interdisciplinary profile should be 
viewed alongside information provided in the corresponding explanatory statement, which 
may, for example, highlight that the UoE is an integral part of broader research activity with 
significant volumes of research in other FoR codes.  

As an example, Table 4 shows the interdisciplinary profile for a UoE with FoR code 0903. 
The profile then displays a list of other FoR codes, to which outputs within that UoE have 
been apportioned. In this example, 473 whole research outputs that were submitted have 
one apportioned FoR code of 0903. Of these 473 outputs 257.7 apportioned outputs (54%) 
are assigned to code 0903. A proportion equal to 55.8 outputs (12%) were also assigned to 
0906, and then progressively smaller proportions were assigned to other codes. This is 
presented graphically in Figure 2. 
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Table 4: Four-digit interdisciplinary profile table 

FoR Name Apportioned 
count 

Whole count % 

0903 Biomedical Engineering 257.7 473 54% 

0906 Electrical and Electronic Engineering 55.8 105 12% 

1103 Clinical Sciences 35.9 78 8% 

1106 Human Movement and Sports Science 28.6 65 6% 

… … .. .. <5% 

Figure 2: Interdisciplinary profile pie chart 

 

5.1.2 The two-digit intradisciplinary profile 
For two-digit UoEs, RECs are provided with an intradisciplinary profile that indicates which of 
the constituent four-digit FoR codes are prominent in the two-digit UoE. This may indicate a 
particular sub-discipline focus that needs to be accounted for in evaluation. 

The intradisciplinary profile also indicates which of the constituent four-digit FoR codes will 
be evaluated as separate UoEs (i.e. which four-digit FoRs for this institution met the relevant 
low volume threshold). The blue bars represent four-digit FoR codes that will be evaluated 
as individual UoEs because the low volume threshold was met. The red bars show four-digit 
FoR codes where the low volume threshold was not met. The four-digit FoR codes are 
ordered along the horizontal axis by their percentage contribution. 

Figure 3 gives an example of the graphical representation of a UoE intradisciplinary profile. It 
indicates which of the constituent four-digit FoR codes are prominent in the two-digit UoE, by 
showing the percentage contributed by each four-digit FoR code to the total apportioned 
research outputs for the two-digit UoE. It also demonstrates how different the four-digit and 
two-digit profiles are: that is, the two-digit UoE is not just an average of the four-digit 
performance, but includes a range of outputs that may not have been evaluated at the four-
digit level. 
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Figure 3: Two-digit intradisciplinary profile bar chart for Uni X, 11 (MHS) 

 
 

5.2 UoE indicator summary 

The first item shown in the ‘view indicators’ section for each UoE is the indicator summary 
(Table 5 is an example for a peer review discipline). This summary outlines the research 
output volume information (for relevant output types), staffing profile, outputs nominated for 
peer review (where applicable), total research income for each category and information 
about applied indicators. It is intended as a quick reference for the detail that is represented 
by the indicators, not as a measure of quality. 

Table 5: UoE indicator summary 

Volume 
and 

Activity 

Books 10.0 Book 
Chapters 51.7 Journal 

Articles 64.4 Conference 
Publications 2.2 

Research 
Reports for 

an 
External 

Body 

4.0 

Total 
headcount 24.9 Total FTE 20.1       

Peer 
Review 

Items 
Flagged 39         

Research 
Income Category 1 $473,764 Category 2 $11,971 Category 3 $14,909 Category 4 $0   

Applied Patents 0 
Commerc-
ialisation 
Income 

$0 Registered 
Designs 2.3 

Plant 
Breeder’s 

Rights 
0 NHMRC 

Guidelines 0 

A warning flag will be shown if there is any warning associated with the profile. The warning 
will be detailed in the specific indicator profile. 

5.3 Volume and activity 

REC members have access to a range of volume and activity measures, which provide an 
indication of the level of activity for each UoE. The volume and activity indicator is not a 
proxy for research quality. The quality of a small UoE is evaluated according to the same 
criteria as a large UoE. Three volume and activity profiles are shown: research outputs, FTE 
profile by academic level, and research output by year. 

The volume and activity indicator provides contextual information regarding the UoE. For 
example, it will show REC members the relative proportions of different types of research 
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outputs within the UoE. The relative proportions of the outputs will reflect the sub-discipline 
area and needs to be considered especially when using citation analysis. Citation analysis is 
conducted only on indexed journal articles, which means if a UoE is not predominantly made 
up of journal articles then citation analysis only gives a partial view of the UoE.  

5.3.1 Research outputs 
This indicator provides an overview of the types and volume of research outputs, including 
the percentage contribution of the institution to the total output of Australian research within 
the FoR.  

FoR code specific issues 

 Traditional research output types (books, book chapters, journal articles and conference 
publications) and research reports for an external body, apply to all disciplines. The 
remaining non-traditional research outputs (NTROs) only apply to some disciplines (see 
the ERA 2018 Submission Guidelines, Section 4.4.9 and the ERA 2018 Discipline 
Matrix). 

 Depending on the applicability of indicators, each four-digit UoE will have either a 
‘citation discipline output table’, as shown in Table 6 or a ‘peer review discipline output 
table’ as shown in Table 7. 

 A pie chart showing the distribution of research output types (Figure 4) will be available 
for all UoEs.  

Indicator tables and interpretation 

This indicator is presented both in tabular and graphical formats, as shown in Table 6,  
Figure 4 and Table 7. The indicator shows: 

 the apportioned number of outputs by type for the UoE 

 the percentage of outputs by type for the UoE 

 the percentage of the contribution of the UoE to the Australian HEP apportioned total for 
the FoR code—this is the percentage of outputs in that output type for this UoE 
compared to this output type across all Australian outputs in the specific FoR 

 for UoEs subject to peer review, the outputs nominated for peer review are shown in the 
‘Peer Review (whole count)’ column, as shown in Table 7. 

Information regarding eligible output types is provided in Section 4.4 of the ERA 2018 
Submission Guidelines. 
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Table 6: Citation discipline output table 

Output Type No. of outputs % of outputs 
% of contribution to 

Australian HEP FoR total 

Books  0.0 0% 0% 

Book Chapters 9.0 2% 3% 

Journal Articles 372.5 89% 6% 

Conference Publications 37.8 9% 12% 

Research Reports for an External Body 0.0 0% 0% 

Total 419.3 100% 6% 

Note—percentages can total more than 100% due to rounding of fractions. 

Figure 4: Distribution of research outputs pie chart  

 

Figure 4 displays the percentage of research outputs from Table 6 graphically. ‘Journal 
Articles’ make up the bulk of research outputs contributing to this example UoE, with the 
other traditional output types comprising 11% of outputs submitted to the UoE. In this case 
the citation data, if an identified indicator, will be an influential evaluation indicator as it 
covers a significant majority of the outputs. 
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Table 7: Peer Review discipline output table 

Output Type No. of 
outputs % of outputs 

% of 
contribution 
to Australian 

HEP FoR 
total 

Peer Review 
(whole 
count) 

Books  2.0 1% 2% 1 

Book Chapters 5.2 2% 1% 2 

Journal Articles 7.0 3% 1% 5 

Conference Publications 12.7 4% 3% 0 

Original Creative Works 93.5 30% 8% 45 

Live Performance of Creative Works 126.0 40% 17% 22 

Recorded/Rendered Creative Works 7.0 2% 2% 6 

Curated or Produced Substantial Public 
Exhibitions and Events 59.8 19% 54% 14 

Research Reports for an External Body 0.0 0% 0% 0 

Portfolios of Non Traditional Research 
Outputs 0.0 0% 0% 0 

Total 313.2 100% 7% 95 

Note—percentages can total more than 100% due to rounding of fractions. 

In the example UoE presented in Table 7 there were a total of 313.2 apportioned outputs 
submitted for this UoE. ‘Live Performance of Creative Works’ make up the highest proportion 
at 40% of the total apportioned outputs for this UoE, followed by ‘Original Creative Works’ at 
30%. A total of 95 outputs have been nominated for peer review. REC members can drill 
down into the volume and activity profile to examine the bibliographical detail of the outputs.  

Benchmarks and comparators 

Benchmarks are not applied to this indicator, however, the percentage of total contribution to 
Australian HEP total for the FoR code is shown.  

The percentage contribution to the Australian total is shown as a guide to the role of a 
particular UoE in shaping the Australian benchmarks for other indicators. An institution that 
contributes a high proportion of outputs to the FoR will heavily influence Australian 
benchmarks.  

Relationship with other indicators 

Nil  

Relevant warnings 

Nil 

Drilldowns 

Example drilldowns for this indicator are available at Appendix D. 
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5.3.2 FTE profile by academic level  
Staffing data provides contextual information to REC members regarding the academic 
profile of each UoE. Institutions are required to report academic classification levels of each 
eligible researcher as used in the Higher Education Staff Data Collection (HESDC). 
Researchers are given an employment level and an employment status. The employment 
level will be one of Level A–E, Vice-chancellor, Deputy Vice-chancellor, Non-academic staff, 
Higher Education Worker. The researcher’s employment status could then be employed, 
employed casual, or other—covering seconded or unpaid staff.  

Further information regarding eligible researcher criteria is provided in Section 4.3.2.7 to 
4.3.2.9 of the ERA 2018 Submission Guidelines.  

Institutions also assign relevant four-digit FoR codes to eligible researchers. A researcher 
may be assigned up to three four-digit FoR codes. 

Both headcount and FTE are shown in this indicator. It is important to remember that the 
FTE is based only on employed staff with employment function of research only or research 
and teaching, while headcount is all eligible researchers (see Section 4.8). As with volume 
data, staffing data is provided as contextual information and cannot be used to draw 
conclusions about the quality of the research outputs within a UoE.  

FoR code specific issues 

This indicator applies to all FoR codes.  

Indicator tables and interpretation 

As ERA does not evaluate individual researchers, there are no drilldowns to individual 
researchers provided for the FTE profile.  

When viewing the FTE profile by academic level, REC members should be aware that the 
work standards relating to each classification level may vary from institution to institution. 
These variations may result from factors such as different institutional classifications or 
differences in employment law between states and territories. The classification data is 
presented as context which may be further explained in the institutional explanatory 
statement. 

Table 8 presents the indicator in tabular format. The indicator includes: 

 number of apportioned FTEs by HESDC levels 

 percentage of FTEs by HESDC levels 

 apportioned headcount by HESDC levels 

 percentage headcount by HESDC levels. 

Table 8: FTE profile by academic level 

HESDC Level FTE 
(apportioned) 

% of FTEs Headcount 
(apportioned) 

% Headcount 

Level E 14.5 19% 15.5 17% 

Level D 14.2 19% 14.2 16% 

Level C 14.9 20% 16.2 18% 

Level B 19.7 26% 21.8 24% 

Level A 9.1 12% 10.5 12% 
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HESDC Level FTE 
(apportioned) 

% of FTEs Headcount 
(apportioned) 

% Headcount 

Vice-Chancellor 0.0 0% 0.0 0% 

Deputy Vice-Chancellor 0.8 1% 0.0 0% 

Non-Academic staff 0.0 0% 0.0 0% 

Higher Education Worker 2.8 4% 12.0 13% 

Total 75.9 100% 90.1 100% 

Note—percentages can total more than 100% due to rounding of fractions. 

Table 8 shows that the UoE employed a total of 75.9 FTEs during the reference period. The 
largest proportion of employed staff is ‘Level B’ at 26% followed by ‘Level C’ at 20%.  

The headcount of the UoE is 90.1. Note that up to three FoR codes can be assigned to 
researchers, thereby making it possible to have decimals in the ‘Headcount’ column. For 
example, someone employed as 0.9 FTE at Level E, and apportioned 30% in FoR 0201 and 
70% in FoR 0203 will contribute as follows: 

 0.27 FTE (0.9 x 0.3) and 0.3 Headcount (1 x 0.3) for ‘Level E’ in 0201 

 0.63 FTE (0.9 x 0.7) and 0.7 Headcount (1 x 0.7) for ‘Level E’ in 0203. 

Benchmarks and comparators 

Nil 

Relationship with other indicators 

Total FTE (all levels) and total academic FTE (levels A–E only) are used as denominators in 
the research income and research commercialisation income indicators for the purposes of 
developing a comparison. 

REC members should be aware that those not permanently employed by the institution and 
those with ‘other’ function, are excluded from the FTE calculation. 

Relevant warnings 

Nil 

Drilldowns 

Nil 

5.3.3 Research output by year 
This indicator provides an overview of the types and volume of research outputs by year, 
including the total output for each year. 

FoR code specific issues 

This indicator applies to all FoR codes. 

Indicator tables and interpretation 

The research outputs by year for the same example UoEs as Table 6 and Table 7 is 
presented in Table 9 and Table 10. Each cell in Table 9 and Table 10 gives the number of 
outputs of a specific output type (given by the row), and in a particular year, (given by the 
column. The totals of columns give the total outputs in a particular year. The totals of rows 
will give the outputs of a particular type, these are shown in the indicator ‘Research Outputs’ 
(see Section 5.3.1) in Table 6, and Table 7. 
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Table 9: Research output types, example for citation discipline 

Output Type 2011 2012 2013 2014 2015 2016 

Books  0.0 0.0 0.0 0.0 0.0 0.0 

Book Chapters 1.0 0.0 1.6 2.8 2.0 1.6 

Journal Articles 33.2 41.0 55.2 78.0 82.5 82.6 

Conference Publications 0.0 5.0 8.5 17.0 5.3 2.0 

Research Reports for an External 
Body 

0.0 0.0 0.0 0.0 0.0 0.0 

Total 34.2 46.0 65.3 97.8 89.8 86.2 

Table 9 shows that the focus of publications for this example UoE is journal articles. The 
table shows a consistent level of publication over the reference period. 

Table 10: Research output types, example for peer review discipline 

Output Type 2011 2012 2013 2014 2015 2016 

Books  1.0 0.0 0.0 0.0 0.0 1.0 

Book Chapters 0.0 2.0 2.0 0.0 1.2 0.0 

Journal Articles 0.0 1.0 0.0 2.0 0.0 4.0 

Conference Publications 0.0 0.0 7.0 1.7 4.0 0.0 

Original Creative Works 15.0 16.0 17.1 15.1 15.3 15.0 

Live Performance of Creative 
Works 

25.0 18.0 16.9 15.3 15.8 35.0 

Recorded/Rendered Creative 
Works 

2.1 1.3 1.0 1.6 0.0 1.0 

Curated or Produced Substantial 
Public Exhibitions and Events 

11.0 16.0 7.3 15.2 5.3 5.0 

Research Reports for an External 
Body 

0.0 0.0 0.0 0.0 0.0 0.0 

Portfolios of Non Traditional 
Research Outputs 

0.0 0.0 0.0 0.0 0.0 0.0 

Total 54.1 54.3 53.3 50.9 41.6 61.0 

Table 10 shows that the focus of outputs for this example UoE is creative works, both 
original and live performance. The table shows a moderately consistent level of publication 
over the reference period. 

Benchmarks and comparators 

Nil 

Relationship with other indicators 

Nil 
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Relevant warnings 

Nil 

Drilldowns 

Nil 

5.4 Publishing profile 

The publishing profile indicator enables RECs to identify the depth and breadth of publishing 
behaviours within a UoE. For each UoE, all research output types will be displayed in a 
separate table, showing the profiles for the traditional research output types of journal 
articles, books, book chapters, and conference publications. NTROs will not be shown. 

The publishing profile indicator will inform expert judgments regarding the relevance of the 
outlets to the research being published, e.g. ‘Is this an appropriate journal for this research?’ 
It also allows, for example, RECs to take into account any regional or applied focus of 
research in a UoE through the outlets that are represented. 

The research output tables are sorted by descending frequency with the outlet title in which 
the UoE most frequently publishes appearing first. REC members are able to view every 
outlet title in which the UoE has published. This indicator has no sort feature, however, REC 
members are able to search for a particular outlet title using keywords. It is also possible to 
click on outlet titles in each table and drill down into the research output details. REC 
members should not make their judgments solely on the basis of titles or frequency counts.  

The reassignment exception rule, as detailed in Section 4.4.3 of the ERA 2018 Submission 
Guidelines, gives institutions the ability to assign a journal article to the most appropriate 
FoR code for that research output. This means that REC members may encounter journals 
in the Publishing Profile that are not typically published by researchers for that FoR code. 
Where this occurs, REC members are able to drilldown into the details of the research 
output and view the journal article title, authors and citation or peer review information where 
available.  

REC members should generally accept the information which is presented for evaluation as 
having been appropriately constructed and validated in submission. Institutions were only 
able to submit articles published in journals included in the ERA 2018 Journal List. It is worth 
noting that the ARC consulted the sector extensively to develop the Journal List. Where 
there is significant doubt in the expert opinion of a REC Member, this should be reported to 
the ARC for further investigation. REC members must not undertake independent 
investigations. 

Examples of each of the four outlet frequency tables are shown in Table 11 to Table 14. 
FoR code specific issues 

This indicator applies to all FoR codes:  

 Note—there may be outputs published in journals that have been assigned two-digit 
FoR codes or designated multidisciplinary to which an institution has assigned four-digit 
FoR codes. There may also be four-digit FoR codes an institution has assigned to 
journal articles using the reassignment exception. 

Indicator tables and interpretation 

The indicator shows the: 

 number of apportioned research outputs per outlet title 

 percentage of research outputs per outlet title 
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 cumulative percentage of research outputs per outlet title.  

This information is presented in tabular form. Examples are given in Table 11 to Table 14. 
These examples cover each output type, and show the layout to expect in SEER; these are 
examples, not complete lists. Normally the list continues until the cumulative total is 100%. 

The publisher names are each hyperlinks that when clicked open a table listing all outputs 
published by that publisher.  

Table 11: Example publishing profile indicator—Journal articles 

Journal Title No. of journal 
articles 

(apportioned) 

% of journal 
articles 

Cumulative % 
of journal 
articles 

International Energy Journal 33.9 13.56% 14% 

International Journal of Adaptive Control and 
Signal Processing 

22.1 8.84% 22% 

International Journal of Electrical Engineering 20.3 8.12% 31% 

Signal Processing: Image Communication 15.5 6.20% 37% 

Annals of Telecommunications 14.7 5.88% 43% 

IEEE Journal of Microelectromechanical 
Systems 

13.8 5.52% 48% 

IEEE-ASME Transactions on Mechatronics 12.3 4.92% 53% 

Turkish Journal of Electrical Engineering and 
Computer Sciences 

11.6 4.64% 58% 

Electronics and Telecommunications Research 
Institute (ETRI) Journal 

11.5 4.60% 62% 

IEEE Communications Magazine 9.8 3.92% 66% 
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Table 12: Example publishing profile indicator—Books 

Publisher name No. of books 
(apportioned) 

% of books Cumulative % 
of books 

University of Canterbury 16.7 12.60% 13% 

Cambridge Scholars Publishing 13.9 10.49% 23% 

Brill Academic Publishers 12.6 9.51% 33% 

Tauris Academic Studies 10.5 7.92% 41% 

Sdu Uitgevers 7.8 5.89% 46% 

Toyo Keizai Shimpo Sha 6.9 5.21% 52% 

Metropolis-Verlag 6.6 4.98% 57% 

Singapore University Press and World Scientific 
Publishing Co Pty Ltd 

6.2 4.68% 61% 

National Institute Press 4.3 3.25% 65% 

Gulf Research Center Books 3.2 2.42% 67% 

Table 13: Example publishing profile indicator—Book chapters 

Publisher name No. of book 
chapters 

(apportioned) 

% of book 
chapters 

Cumulative % 
of book 

chapters 

Routledge, Taylor & Francis Group 31.9 8.29% 8% 

Oxford University Press 25.5 6.34% 15% 

Palgrave Macmillan 25.0 6.34% 21% 

Wiley 20.5 5.12% 26% 

Cambridge University Press 18.5 4.88% 31% 

Institute of Southeast Asian Studies 17.0 4.15% 35% 

Ashgate Publishing Ltd 16.6 4.39% 40% 

Prentice Hall 14.0 4.15% 44% 

Manchester University Press 11.0 2.68% 46% 

Allen and Unwin 10.0 2.44% 49% 
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Table 14: Example publishing profile indicator—Conference publications 

Conference name No. of 
conference 

publications 
(apportioned) 

% of conference 
publications 

Cumulative % 
of conference 
publications 

ISCA Tutorial and Research Workshop 
Automatic Speech Recognition 

20.1 10.79% 11% 

International Conference on the Principles of 
Knowledge Representation and Reasoning 

19.1 10.25% 21% 

IEEE Symposium on Computational  Intelligence 
for Image Processing 

16.8 9.02% 30% 

IEEE International Conference on Information 
and Automation 

16.5 8.86% 39% 

International Meeting on DNA Computing and 
Molecular Programming 

15.4 8.27% 47% 

Computer Animation, Information Visualisation, 
and Digital Effects 

13.3 7.14% 54% 

German Conference on Artificial Intelligence 13.1 7.03% 61% 

IEEE International Conference on Intelligent 
Computer Communication and Processing 

9.2 4.94% 66% 

Deutsche Arbeitsgemeinschaft für 
Mustererkennung DAGM e.V 

9.1 4.88% 71% 

Australasian Speech Science and Technology 8.6 4.62% 76% 

Benchmarks and comparators 

Nil 

Relationship with other indicators 

This indicator should be considered in the context of all other indicators. 

Relevant warnings 

Nil 

Drilldowns 

Example drilldowns for this indicator are available at Appendix D. 

5.5 Citation analysis 

ERA uses two broad types of citation analysis: relative citation impact (RCI) and the 
distribution of publications against field specific benchmarks. ERA presents three 
bibliometric profile indicators to evaluate research publication quality. These are:  

1. Relative Citation Impact (RCI) calculated against 

 world citations per paper (cpp) benchmarks 

 Australian Higher Education Providers (HEP) cpp benchmarks 

2. Distribution of papers based on world cpp centile thresholds 

3. Distribution of papers against RCI classes. 
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The three profiles are designed to be complementary and must be considered as a whole.  

Citation analysis is applicable only to eligible journal articles indexed by the citation provider 
and where the UoE meets the low volume threshold for citation analysis. It is important that 
at least 50 apportioned and indexed articles are included in this indicator to ensure a robust 
statistical base. The FoR codes that utilise citation analysis are shown in the ERA 2018 
Discipline Matrix. 

This section summarises the citation analysis indicators. For a more detailed explanation of 
the citation analysis process, please read Appendix I. 

5.5.1 RCI 
The RCI is a relative comparison between the citations per paper of submitted indexed 
journal articles and the benchmarks. An RCI is calculated for each paper against year and 
FoR specific benchmarks. A weighted average of all the institution’s individual papers’ RCIs 
is then derived. World and Australian HEP benchmarks are used in the calculation of the 
RCI profile. 

FoR code specific issues 

Please refer to the ERA 2018 Discipline Matrix for information regarding the applicability of 
indicators.  

Indicator tables and interpretation 

The indicator shows: 

 apportioned count of indexed papers for the UoE 

 average UoE RCI against world benchmark 

 average UoE RCI against Australian HEP benchmark 

 percentage of papers indexed by Clarivate 

 percentage of contribution to the Australian HEP FoR total for papers 

 percentage of contribution to the Australian HEP FoR total for citations. 

The results for an example UoE are given in Table 15 and Table 16. 

Table 15: UoE RCI against world and Australian HEP benchmark 

Total Papers 

(Apportioned) 

UoE RCI against: 
% Papers Indexed 

World Benchmark Aust. Benchmark 

382.4 1.8 1.4 99% 

Table 15 shows that 382.4 apportioned papers in this UoE are eligible for citation analysis. 
The average RCI of the UoE against the world is 1.8, which means that this UoE is 
performing at 1.8 times the world average. The average RCI of the UoE against the 
Australian average is 1.4, which means it is performing 1.4 times the Australian average. 
Since the RCI compared to the world is higher than compared to the Australian benchmark, 
this means that on average, Australia is performing better than the world in this FoR. 

The UoE has a high percentage of papers indexed by Clarivate (99%), contributing to the 
RCI performance for the UoE. The percentage of papers indexed provides important 
contextual information about the validity of this indicator for the UoE. 

It is important to note that the RCI profile is an average of all papers’ RCIs against the 
relevant benchmark. It does not reveal information about groups of highly cited papers or 
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groups of uncited papers. For this reason, this profile must be interpreted in conjunction with 
distribution of papers by RCI classes (see Section 5.5.3). 

Table 16: Proportion of UoE contribution to Australian HEP FoR total papers and citations 

% contribution to Australian HEP FoR total 

Papers Citations 

4% 4% 

Table 16 shows the contribution of the UoE to the Australian HEP FoR total papers and 
citations. In this example, the UoE published 4% of total papers for the FoR code and 
received 4% of the citations for the FoR.  

These values give an indication of the volume contribution of the UoE to the FoR, and 
assists in developing a perspective of size.  

Benchmarks and comparators 

As per the benchmarks shown in distribution of papers by RCI classes profile. 

Relationship with other indicators 

This indicator must be interpreted in conjunction with distribution of papers by RCI classes 
profile. 

Relevant warnings 

 If one or more indexed journal articles has an RCI greater than or equal to 8.0, this 
warning is shown: ‘This UoE contains ‘x’ articles with very high citations (RCI ≥ 8) which 
may skew the RCI profile. You can view the article details using the RCI class 
distribution profile drilldowns. The centile and RCI class distribution profiles may be 
more reliable profiles’ 

 Where a UoE has less than 75 indexed apportioned articles, this warning is shown: 
‘There are less than 75 indexed apportioned articles in the UoE, treat RCI profile with 
care—place more relevance on the centile and RCI class distribution profiles’ 

 In the drilldowns, any article with an RCI of greater than or equal to 8.0 will also be 
highlighted. 

Drilldowns 

Example drilldowns for this indicator are available at Appendix D. 

The drilldown may, for example, reveal that there is a particular highly cited paper which is 
leading to a very high RCI profile overall. REC members may wish to account for this in how 
they interpret this indicator. 

5.5.2 Distribution of papers based on world centile thresholds 
REC members will have access to a distribution of papers based on world centiles, as a tool 
to be used in conjunction with the RCI profile described in Section 5.5.1 and the distribution 
of papers by RCI class described in Section 5.5.3. Centile analysis profiles allow the 
examination of the distribution of papers relative to world centile thresholds. World centile 
thresholds are established by ranking papers in the world database and determining the 
number of citations corresponding to the 1, 5, 10, 25 and 50 centiles. The 50 centile 
threshold is the median number of citations and represents at world average citations.  
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FoR code specific issues 

Please refer to the ERA 2018 Discipline Matrix for information regarding the applicability of 
indicators.  

Indicator tables and interpretation 

The indicator shows at the 1, 5, 10, 25 and 50 centiles: 

 the cumulative number of UoE papers in each world centile band—at or above the 
specific centile threshold of which the band is named 

 the cumulative percentage of UoE papers in each world centile band 

 the Australian HEP FoR average as a cumulative percentage in each world centile 
band—this gives the percentage of Australian outputs in that centile band or above 

 the contribution of the UoE to the Australian HEP FoR total for each world centile 
band—the percentage of the papers in the UoE compared to the Australian papers that 
fall within each centile band 

 the percentage of journal articles indexed by Clarivate for the UoE 

 the number of uncited papers. 
The results of an example UoE are given in Table 17 and graphically in Figure 5. 

Table 17: UoE Centile analysis 

World centile 

UoE Aust. HEP 
FoR average 
% of papers 
(cumulative) 

% 
Contribution 
to Aust. HEP 

FoR total 

% papers 
indexed No. of papers 

(cumulative) 
% of papers 
(cumulative) 

1 11.0 3% 1% 18%   

5 46.5 12% 7% 15%   

10 92.7 24% 15% 15%   

25 192.6 50% 34% 14%   

50 (median) 318.6 83% 67% 12%   

Total* 382.4 100% 100%   99% 

Uncited 5.7         

* This total is a sum of apportioned indexed journal articles for the UoE.  

Table 17 shows that this UoE had 11.0 (3%) papers in the top 1% of cited papers in the 
world. This is compared against the Australian HEP percentage of papers which had 1% in 
this centile band. In the top 5% of cited papers the UoE had 46.5 papers or 12% of its total 
papers. The Australian HEP percentage for the FoR code was 7% of papers.  

The percentage of papers expected in the centile band to be world average is the same as 
the name of the band e.g. in the 1st centile the world average would have 1% of papers. 
Based on this profile, this UoE is performing better than the world average since in each 
centile band it has a greater percentage of papers in the centile band than the world 
average. The UoE is also performing better than the Australian average since the 
percentage of papers in each centile band is greater than the percentage of papers for the 
Australian average in each centile band.  
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The UoE may not always be performing better than the world and Australian average in 
every band. Some UoEs may have clusters of papers in different bandings and so perform 
better in some bands and worse in others. It is important to consider the profile as a whole. 
The percentage contribution to the Australian HEP column reflects both the volume of 
papers in the UoE and the quality. The 11 papers in the 1st centile band of this UoE 
represents 3% of the UoE but 18% of the Australian HEP. This suggests this UoE is one of 
the larger UoEs in this FoR. The ‘% Papers Indexed’ is presented again to provide this 
important contextual information about the validity of this profile. In Table 17, 99% of journal 
articles submitted to ERA for this UoE are indexed by Clarivate.  
Figure 5: Centile analysis graph 

 
Figure 5 is an example of the graphical presentation of the data presented in Table 17. The 
world centile bands are 1, 5, 10, 25 and 50. Where the performance of the UoE exceeds the 
world centile bands, the UoE is performing above world average in that centile band. The 
Australian HEP performance for the FoR code is also provided for comparison.  

Benchmarks and comparators 

1. World centile thresholds: using the dataset provided by the citation provider the ARC 
derives the number of citations required to be in the top 1%, 5%, 10%, 25% and 50% of 
the world for a FoR code for each year of the reference period.  

2. Australian HEP average for each centile: the ARC will derive the average cumulative 
percentage of papers for a FoR code meeting the threshold for the various world centile 
bands. This allows comparison of an institution’s performance against its peers. 

 Relationship with other indicators 

This indicator should be interpreted in conjunction with RCI profile. 

Relevant warnings 

 If one of the centile bands has a lower threshold of zero cites, this warning will be 
shown: ‘World centile X contains uncited articles’. For details please refer to Appendix I. 

Drilldowns 

Example drilldowns for this indicator are available at Appendix D.  
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5.5.3 Distribution of papers by RCI classes 
A RCI is calculated for each paper against year-specific benchmarks. World and Australian 
institution benchmarks are used in the calculation of the RCI profile. The papers will be 
profiled against seven classes of RCI: 

 class 0  Output with no citations (RCI=0) 

 class I  Output with RCI ranging from 0.01 to 0.79 

 class II  Output with RCI ranging from 0.80 to 1.19 

 class III  Output with RCI ranging from 1.20 to 1.99 

 class IV  Output with RCI ranging from 2.00 to 3.99 

 class V Output with RCI ranging from 4.00 to 7.99 

 class VI Output with RCI above >8.00. 

FoR code specific issues 

Please refer to the ERA 2018 Discipline Matrix for information regarding the applicability of 
indicators.  

Indicator tables and interpretation 

The indicator shows:  

 number of UoE apportioned papers by RCI classes (against world benchmark) 

 percentage of UoE papers by RCI classes (against world benchmark) 

 Australian HEP average proportion of papers by RCI classes (against world benchmark) 

 percentage of UoE contribution to Australian HEP FoR total by RCI classes 

 number of UoE papers in classes 0 and I (against world benchmark) 

 number of UoE papers in classes IV, V and VI (against world benchmark) 

 ratio of number of UoE papers in classes IV, V and VI against number of UoE papers in 
classes 0 and I. 

Citation analysis benchmarks are calculated for each year of the reference period. A world 
and Australian benchmark will be derived for each year of the reference period, and for each 
FoR code eligible for citation analysis. Papers published in a specific year will be assessed 
against the discipline-specific benchmark for that year. 

This takes into account the differences in the time a paper has had in which to attract 
citations. That is, papers published in 2011 would (typically) have higher citations than a 
paper published in 2016 because the 2011 paper has had over six years to attract citations, 
whereas the 2016 paper has had fewer than two.  

Additionally, some institutions will have a concentration of outputs in the more recent years 
of the reference period, others in earlier years, while some will have equal distribution across 
each year of the reference period. For this reason, ERA uses year-specific citation 
benchmarks and not benchmarks based on averages across the entire period. This ensures 
that any heterogeneity in publication patterns across the reference period is taken into 
account. 
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Table 18: Uni X, FoR Y: number of papers across RCI classes (assessed against the world benchmark)  

Class RCI range 
No. of papers 

(apportioned) 
% of papers Aust. HEP FoR 

average 
% Contribution 

to Aust HEP 
FoR total 

0 0 5.7 1% 7% 2% 

I 0.01-0.79 109.7 29% 44% 6% 

II 0.80-1.19 76.5 20% 16% 11% 

III 1.20-1.99 82.4 22% 16% 12% 

IV 2.00-3.99 69.7 18% 12% 14% 

V 4.00-7.99 31.5 8% 4% 20% 

VI >=8.00 7.0 2% 1% 16% 

Total* 382.5 100% 100%   

* This total includes journal articles where an RCI can be calculated, not the total indexed journal articles.  

Table 18 gives the class distribution of an example UoE. Table 18 shows that 1% (or 5.7 
apportioned) of papers are uncited, 30% (the sum of classes 0 and I) are below the world 
average and considered as ‘Low’ on the RCI class count. There are 20% in class II and 22% 
of papers in class III.  In classes IV, V and VI (cited at 2.00 or more times the world average) 
there is a total of 28% of papers for this UoE; this forms the ‘High’ RCI class count. 

The HEP average allows REC members to compare the UoE against the performance of 
Australia as a whole, as shown in Table 18. In addition, the total contribution of the UoE to 
the Australian HEP FoR total for each of the RCI classes is shown in Table 18, and assists 
with the interpretation of the volume of papers in the classes from the UoE.  

Figure 6: UoE RCI class distribution against FoR average 
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Figure 7: Example UoE papers by RCI class distribution 

 

Figure 6 and the first pie chart in Figure 7 graphically present the percentage of apportioned 
outputs in the UoE that fall within each RCI class. These show that the greatest percentage 
of papers are in class I, which is below world standard. However, reviewing the remaining 
classes it can be seen that there is a large percentage of their apportioned outputs that are 
spread through classes II and above. This indicates that a large percentage of their 
apportioned outputs are at or above world standard.  

REC members are also shown the proportion of high and low RCI classes, an example is 
shown in Table 19. Class 0 and class I constitute the ‘low classes’, while class IV, class V 
and class VI constitute the ‘high classes’.  The high to low ratio is 0.94, which indicates that 
the number of outputs in ‘high’ and ‘low’ classes are similar. This ratio should not be used 
alone, but the entire distribution should be considered as a whole. 

Table 19: UoE papers by low and high RCI classes 

Low RCI class count (class 0–I) High RCI class count (class IV–VI) Proportion of high to low 

115.4 108.2 0.94 

Benchmarks and comparators 

Two benchmarks are used in this profile: 

1. World benchmark—calculated using the Clarivate ERA 2018 world dataset for each FoR 
code and for each year of the reference period 

2. Australian benchmark—calculated using the institutionally submitted ERA 2018 data for 
each FoR code and for each year of the reference period.  

Relationship with other indicators 

This indicator should be interpreted in conjunction with RCI profile. 
Relevant warnings 

In the drilldowns, any article with an RCI of greater than or equal to 8.0 will be highlighted. 

Drilldowns 

Example drilldowns for this indicator are available at Appendix D. 
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5.6 Peer review 

REC members are expected to read a selection of research outputs in the peer review 
disciplines to inform their evaluations. However, dedicated peer reviewers are also engaged 
to facilitate broader coverage. The purpose of peer review is to evaluate the quality of the 
outputs within a UoE, utilising the expert opinions of those in the appropriate field.  

Three REC members and at least two ERA peer reviewers will be assigned to each 
assessable UoE. Both the assigned REC members and peer reviewers read and report on a 
sample of outputs. 

Each peer reviewer assigned to a UoE is required to read a selection of the outputs in the 
UoE and provide a report regarding the quality of the research contained in the sample of 
outputs they have read. Comments are not given for individual outputs, but for the overall 
quality of sample of outputs read by a specific reviewer. Peer reviewers’ reports are provided 
to REC members to complement their own reading and consideration of other indicators. 
The peer reviewer’s reports will be in the form of the peer review template, as provided in 
Appendix E. REC members should first conduct their own peer review on a sample of 
outputs, in addition to the peer reviewers reports. While they do not provide a peer review 
report, they provide comments in the UoE report about the material they have reviewed.  

When peer review is conducted, institutions are required to nominate 30% of each output 
type within the FoR code for peer review. These must be made available through an 
institutionally supported repository. The 30% is calculated based on apportioned counts of 
research outputs to the specific FoR. Institutions have been requested to provide a sample 
which is representative of the range of eligible researchers for the FoR within the institution. 
See Section 3.6 of the ERA 2018 Submission Guidelines for full details.  

Up to three four-digit FoR codes can be assigned to research outputs, and the research 
outputs can be nominated for peer review in any or all of those codes. An institution selects 
which FoR codes the output will be nominated for peer review, and REC members or peer 
reviewers should not assume that it will be nominated for all the codes it has been 
apportioned. For example, a book is coded by the institution to FoR 2103, 1904 and 1901. If 
the book is nominated for peer review in 2103, but not in 1904 and 1901, it will only be 
available for peer review in 2103.  

ERA peer reviewers will be assigned to multiple UoEs to ensure that they are able to include 
a degree of comparison in their evaluations, however, they should not refer to other UoEs in 
their comments and they are not required to rank outputs or UoEs against each other. 
Reviewing across multiple UoEs will also assist peer reviewers to develop a deeper 
familiarity with the ERA peer review criteria.  

The research output types available for peer review include the standard range of academic 
outputs including books, book chapters, journal articles and conference publications. In 
addition, ERA includes a range of NTRO types where these research output types are 
typical for the discipline. The NTRO types include: 

 original creative works 

 live performance of creative works 

 recorded / rendered creative works 

 curated or produced substantial public exhibitions and events 

 research reports for an external body.  

These outputs may be submitted as individual items or, where individual works that are 
derived from the same underlying research endeavour but do not in themselves constitute 
research, they may be submitted as a ‘Portfolio’. In ERA a portfolio constitutes a single 
NTRO.  
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For NTROs which are nominated for ERA peer review and for each portfolio, an institution 
must provide a research statement identifying the research component of the outputs as part 
of their submission. The research statement must be no more than 2000 characters (around 
250 words) and address the following categories: 

 Research background 

 Field 

 Context 

 Research question 

 Research contribution 

 Innovation 

 New knowledge 

 Research significance 

 Evidence of excellence. 

REC members and ERA peer reviewers will evaluate NTROs selected for ERA peer review 
in the context of the research component as identified in the research statement. 

FoR code specific issues 

Please refer to the ERA 2018 Discipline Matrix for information regarding the applicability of 
indicators.  

Indicator tables and interpretation 

In SEER, REC members have access to a summary table, the outputs nominated for peer 
review, and the peer review reports or REC members’ UoE reports from Stage 2A in the 
evaluation process (see Section 3.1).  

The summary shown in Table 20 lists the number of outputs by output type available for peer 
review. In this example, the largest output type for this UoE is ‘Original Creative Works’ 
(41%). As a result, creative works will be the largest output type reviewed in the peer review 
process. REC members can use this summary table as context for the UoE, and to 
understand the publishing pattern for the UoE. 

Table 20: Available outputs for peer review 

Output Type No. of 
outputs % of outputs 

% of 
contribution to 
Aust HEP FoR 

total 

Peer Review 
(whole count) 

Books  4.1 1% 1% 1 

Book Chapters 14.7 2% 1% 4 

Journal Articles 39.3 6% 2% 12 

Conference Publications 39.8 7% 4% 12 

Original Creative Works 246.9 41% 5% 74 

Live Performance of Creative 
Works 182.0 30% 23% 55 

Recorded/Rendered Creative 
Works 36.0 6% 5% 11 
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Output Type No. of 
outputs % of outputs 

% of 
contribution to 
Aust HEP FoR 

total 

Peer Review 
(whole count) 

Curated or Produced Substantial 
Public Exhibitions and Events 12.0 2% 2% 4 

Portfolios of Non Traditional 
Research Outputs 31.0 5% 6% 9 

Research reports for an External 
Body 0.0 0% 0% 0 

Total 605.8 100% 5% 182 

Note—percentages can total more than 100% because of the rounding of fractions.  

The ‘Peer Review’ tab in SEER lists the outputs which have been nominated for peer review 
and provides a link (through SEER) to the individual outputs for REC members and peer 
reviewers. REC members will also be able to see which outputs have been read by at least 
one peer reviewer or another REC member (but will not be able to see which specific 
outputs have been read by whom). 

Peer reviewers base their responses on the pool of outputs available for peer review only, 
and do not have access to any of the other indicators or data provided on the dashboard. 
Peer reviewers must indicate each output they read by marking that output as ‘read’ in 
SEER. Outputs marked as ‘read’ are counted and used to auto-populate the question in the 
peer review template regarding the number of outputs reviewed. 

Peer reviewers will need to describe their sampling strategy in the peer review report. For 
example, this strategy could be based on their specific sub-areas of expertise, or familiarity 
with the research. REC members equally should consider their own sampling strategy, 
based on their expertise. In addition REC members should consider the coverage of outputs 
that have been read by peer reviewers or other REC members by the beginning of Stage 1, 
and seek to fill in any ‘gaps’ in coverage so that a broad range of outputs will be read and 
reviewed.  

The form of the peer review report may be seen in the template provided in Appendix E. The 
peer review report has five components covering, reviewer self-nominated level of expertise, 
number and distribution of outputs reviewed, sampling strategy, summary of approach of the 
outputs read, and summary of the contribution to the discipline of the outputs read. The 
report has a 10,000 character limit for each component, approximately 1,000 to 2,000 words. 

Peer reviewers are asked to indicate their level of expertise for each assigned UoE on a 
scale from 1 (lowest expertise) to 5 (highest expertise). Although reviewers are all experts 
they will have greater expertise in some areas over others. The peer review reports are 
anonymous and so this self-nominated expertise level can assist REC members when 
reading the peer reviewer’s comments. A peer reviewer who rates expertise at 5 is expected 
to be well-qualified in the discipline to comment on the outputs they have read. 

The second component is a table showing the number of outputs read by output type, as 
well as the total outputs read. This table is auto-populated based on the outputs marked as 
‘read’ by the peer reviewer.  

The third component is the peer reviewer’s description of their sampling strategy. It is 
intended that the information provided in the table and sampling strategy together provides 
the REC member reading the review with context for the review comments.  
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The fourth and fifth components focus on the content of the outputs read and require the 
peer reviewer to make an evaluation. Peer reviewers comment on the approaches taken in 
the group of outputs and on the contribution made by the group of outputs. Approach 
potentially includes reference to relevant disciplinary context, the research methodologies, 
appropriateness of outlets/venues and discipline-specific publishing practices. The purpose 
of the approach component is to allow the peer reviewer to provide important disciplinary 
context for REC members who may be less directly involved in the discipline. This may 
include if the reviewer believes that the papers read follow appropriate discipline practices 
which may relate to the quality of the work. Contribution is described as the contribution of 
the group of outputs reviewed to the field and/or practice. This could include the peer 
reviewer’s opinion on the timeliness, significance, originality, rigour, and depth of discussion 
and analysis. From the detail provided in the approach and contribution components, a REC 
ought to have an understanding of the quality of the research, and through combining all 
peer review reports and REC member assessments a picture of the quality of research in 
terms of approach and contribution may be created.  

REC members will first provide a preliminary report, which constitutes a preliminary rating 
and a comment, based on their own reading. The comments should be written with other 
REC members in mind, providing an explanation for their rating. Moderation is required 
during Stage 2 and REC members should read the preliminary ratings and comments of 
their co-assigned REC members and the peer review reports. REC members are then 
required to provide a revised rating and a new comment.   

Benchmarks and comparators 

Nil 

Relationship with other indicators 

Nil  

Drilldowns 

Example drilldowns for peer review are available at Appendix F. The drilldown provides 
access to outputs nominated for peer review and the associated research statement for 
NTROs. 

Relevant warnings 

Nil 

5.7 Research income 

The research income indicator profiles research income by HERDC categories.  

For the purposes of ERA, the following categories of income are profiled: 

 Category 1: Australian competitive grants 

 Category 2: Other public sector research income 

 Category 3: Total industry and other research income 

 3 (i): Australian 

 3 (ii): International A (competitive, peer reviewed) 

 3 (iii): International B (other international income) 

 Category 4: Cooperative Research Centre (CRC) research income. 

Institutions are required to submit information on all research income falling within eligible 
income category types. In order for research income to be submitted, it must:  

 be an eligible research income category type (listed above) 



 

ERA 2018 Evaluation Handbook  Page 48 of 124  

 meet the research income reference period requirements (1 January 2014–31 
December 2016). 

Research commercialisation income is separate from the above-mentioned research income 
types and is addressed in applied measures (see Section 5.8.2).  

Institutions may assign to each reported instance of research income as many four-digit FoR 
codes as are relevant, provided that the percentage apportionment of each reported 
instance of research income across its assigned FoR codes totals between 95 and 105% (to 
allow for rounding variation) and the minimum apportionment to any FoR code is 0.01%. 

Further information regarding research income can be found in Section 4.5 of the ERA 2018 
Submission Guidelines.  

Different research income types may assist in identifying if a UoE has a particular research 
focus, if it is more applied or theoretical, or has stronger multidisciplinary or collaborative 
focus. Research income in ERA is used as context when evaluating the quality of research.  

FoR code specific issues 

This indicator is applicable to all FoR codes.  

Indicator tables and interpretation 

Three tables are provided for this indicator. 

1. HERDC income by year of the reference period (See Table 21 for an example) 

 the total income by each year of the reference period for each category 

 the total amount of income received for each category, including a breakdown of  
Category 3 income by sub-categories 

 the percentage contribution of a UoE to the Australian HEP FoR total for each 
category.  

2. HERDC research income summary FTE for Levels A–E Only (See Table 22 for an 
example) 

 the number of grants for Category 1 income only 

 total dollar amount for each funding category 

 average dollar per grant for Category 1 income only 

 average dollars per Level A-E FTE for each funding category 

 benchmark dollars per Level A–E FTE: the average dollar per FTE for all Australian 
HEPs for the FoR code 

 ratio between the UoE and the benchmark for the average dollars per Level A-E 
FTE  

 total FTE, levels A-E only. 

3. HERDC research income summary total FTE for all employment levels (See Table 23 
for an example) 

 the number of grants for Category 1 income only 

 total dollar amount for each funding category 

 average dollar per grant for Category 1 income only 

 average dollars per total FTE in each funding category 

 benchmark dollars per FTE: the average dollar per FTE for all Australian HEPs for 
the FoR code 
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 ratio between the UoE and the benchmark for the average dollars per FTE  

 total FTE, all employment levels. 

Table 21: HERDC research income by year of the reference period 

HERDC 
Category 

Research 
Income Type 2014 2015 2016 Total for 

period 

Contribution 
to Aust. HEP 

FoR Total 

1 
Australian 
competitive grants  $ 17,532  $  23,469   $ 131,142  $ 172,143 8% 

2 

Other public 
sector research 
income  $ 112,990  $  0  $   0  $ 112,990 3% 

3 

Total industry and 
other research 
income  $  0  $   0  $  41,303  $  41,303 1% 

 
3(i)  Australian  $  0  $ 0  $ 41,303  $  41,303 2% 

 

3(ii)  International 
A   $  0  $ 0  $   0  $ 0 N/A 

 

3(iii)  International 
B  $  0  $ 0  $ 0  $   0 N/A 

4 
CRC research 
income  $ 119,559   $ 167,740  $ 192,066  $479,365 6% 

Total income—all types  $ 250,081   $ 191,209  $ 364,511  $ 805,801  4% 

Table 21 shows the income of the UoE by each year of the reference period. This UoE has a 
general upward trend in the amount of Category 1 and 4 income received. Sub-categories of 
Category 3 income are given, and for this UoE shows that the income is all Australian. The 
last column shows the percentage of the contribution of the UoE to the Australian HEP FoR 
total. This UoE contributed a total of 4% to all Australian income for this FoR code.  

Table 22: HERDC research income summary with FTE (Level A–E Only) 

HERDC 
Category 

Research 
Income Type 

No. of 
Grants 

Total 
Amount 

Average 
$ per 
grant 

Average 
$ per 

Level A–
E FTE 

Benchmark 
$ per Level 

A–E FTE 

Ratio 
against 

benchmark 
$ per Level 

A–E FTE 

1 
Nationally 
competitive 
grants 1.1 $ 172,143 $ 160,133  $ 23,909  $ 11,351 2.11 

2 

Other public 
sector 
research 
income   $ 112,990    $ 15,693  $ 21,905 0.72 

3 
Industry and 
other research 
income    $ 41,303    $ 5,737  $ 20,877 0.27 
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HERDC 
Category 

Research 
Income Type 

No. of 
Grants 

Total 
Amount 

Average 
$ per 
grant 

Average 
$ per 

Level A–
E FTE 

Benchmark 
$ per Level 

A–E FTE 

Ratio 
against 

benchmark 
$ per Level 

A–E FTE 

4 CRC research 
income   $ 479,365    $ 66,578  $ 44,046 1.51 

Total 
FTEs 
(Level A–
E Only) 

7.2  

          

Table 22 shows the total amount received for each type of research income. The UoE 
received 1.1 apportioned Category 1 nationally competitive grants, totalling $172 143. This 
equates to an average of $160 133 per grant. Table 22 profiles the income of the UoE 
against its total FTEs for Levels A–E only. This UoE had a total of 7.2 FTEs and this is used 
as a denominator for income by type.  

For Category 4 CRC research income the UoE received an average of $66 578 per FTE 
(Levels A to E only). This is compared against the Australian HEP FoR average of $44 046, 
to arrive at a ratio of 1.51. This means that the UoE receives 1.51 times the CRC income per 
FTE compared against the Australian HEP FoR benchmark.  

Table 23: HERDC research income summary with total FTE (All employment levels) 

HERDC 
Category 

Research 
Income Type 

No. of 
Grants 

Total 
Amount 

Average 
$ per 
grant 

Average 
$ per FTE 

Benchmark 
$ per FTE 

Ratio 
against 

benchmark 
$ per FTE 

1 
Nationally 
competitive 
grants 

1.1  $ 172,14
3  

 $ 160,13
3   $ 19,787   $ 10,983  1.80 

2 

Other public 
sector 
research 
income 

   $ 112,99
0     $ 12,987   $ 21,195  0.61  

3 
Industry and 
other research 
income 

   $ 41,303     $ 4,747   $ 20,200 0.24  

4 CRC research 
income    $ 479,36

5    $ 55,099  $ 42,617  1.29  

Total FTE 
(Level A–E 
and Other) 

8.7  
      

 
  

Table 23 presents the same information as Table 22. The only difference is that the 
denominator used is the total FTE which includes all employment levels not just Levels A–E 
only. The FTE still only includes employed staff.  

Benchmarks and comparators 

One benchmark is available for the comparison of the income of a UoE against the 
Australian average. The ‘Ratio against Benchmark $ per FTE’ compares the performance of 
the UoE against the ‘Australian HEP FoR $ per FTE’.  
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Relationship with other indicators 

The research income indicator uses the FTE calculations from FTE profile by academic 
level. 

Relevant warnings 

 If the FTE (Level A–E Only), total FTEs or HERDC Category 1 number of grants is less 
than 1, the ‘Average $ per grant’ and ‘Average $ per FTE’ will not be shown. This 
warning will be shown: ‘Average Dollar per Grant or Dollar Per FTE not shown due to 
FTE or number of Grants being less than 1’. 

 If FTE is less than or equal to 5.0, this warning will be shown: ‘FTE is less than 5.0’. 

Drilldowns 

Example drilldowns for research income are available at Appendix G.  

The drilldown for Category 1 income provides a summary of the grant schemes by year. For 
example, it shows how many and what value of National Health and Medical Research 
Council (NHMRC) Practitioner Fellowships were awarded in each year of the reference 
period. This information may be useful in identifying the particular focus of a UoE—for 
example, where there is a particular focus on Category 1 income awarded for practice-led 
research that primarily leads to new understandings. 

5.8 Applied measures 

The applied measures indicator category consists of intellectual property and research 
commercialisation income measures. Where applicable, REC members will have access to 
the following types of applied measures: 

 Patents 

 registered designs 

 plant breeder’s rights 

 NHMRC endorsed guidelines 

 research commercialisation income. 

The applied measures reference period is 1 January 2014–31 December 2016. Institutions 
may assign up to three four-digit FoR codes to each item, except for research 
commercialisation income. For these measures, the minimum apportionment for any FoR 
code is 20% and it is essential that the total apportionments is 100%. 

Research commercialisation income, in contrast, may have as many four-digit FoR codes 
assigned to it as are relevant (minimum apportionment is 0.01).  

These indicators point towards particular kinds of research applications which may be 
expected in particular disciplines and sub-disciplines. In this respect these indicators assist 
in interpreting other information on the dashboard. 

5.8.1 Patents 
A patent is defined as a right granted for any device, substance, method or process which is 
new, inventive and useful. It is legally enforceable and gives the owner the exclusive right to 
commercially exploit the invention for the life of the patent. For ERA 2018, applied measures 
include Australian standard patents and their international equivalents, but not Australian 
innovation patents.  

Eligible patents are standard patents registered within the following jurisdictions:  

 Australia (standard patents only) 
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 United States 

 Europe—European Patent Office (EPO) issued only 

 Japan 

 other international 

 triadic patents—a set of patents filed at the EPO, the United States Patent and 
Trademark Office and the Japan Patent Office that share one or more priorities. The 
triadic patent families cover a homogeneous set of inventions.  

Only patents which became enforceable within the applied measures reference period (1 
January 2014–31 December 2016) are eligible. For Australian patents, this means that 
patents must have been granted within that period. Where a series of triadic patents is 
submitted, and if the same patent was issued in different years in different jurisdictions, then 
it must be submitted against the year in which it was granted provided that the relevant year 
falls within the applied measures reference period.  

If the same patent was issued in multiple jurisdictions, the patent is shown separately for 
each country or type. As well as the total number of patents, the total number of patent 
families is also shown. This allows REC members to identify the same patents that are 
issued in multiple jurisdictions. A triadic patent is a recognised type of patent family and 
counts as a single patent family, but as three patents in the total for the reference period.  

Patents may be granted to either institutions or eligible researchers.2 

FoR code specific issues 

Please refer to the ERA 2018 Discipline Matrix for information regarding the applicability of 
indicators.  

Indicator tables and interpretation 

The indicator shows: 

 number of patents granted by eligible countries (apportioned) 

 number of patents granted by eligible countries (whole counted) 

 total number of patent families. 

Table 24 gives an example of a UoE that has granted a total of 7.0 apportioned patents 
which is made up of eight whole counts of patents. As the same patent can be granted in 
multiple countries, the ‘Total Patent Families’ is also shown. This UoE granted a total of 5.0 
unique patents.  
  

                                                
2 Income generated from patents may be included for ERA 2018 under research commercialisation income.  
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Table 24: Patent profile 

Country No. of patents granted 
(apportioned) 

No. of patents granted 
(whole counted) 

Australia 3.0 3 

Japan 0.0 0 

United States 1.0 2 

Europe 0.0 0 

Other international 3.0 3 

Triadic 0.0 0 

Total Patents in Reference Period (Triadic 
patents count as 3 for total) 7.0 8 

Total Patent Families in Reference Period 5.0 
 

Benchmarks and comparators 

Nil 

Relationship with other indicators 

Nil  

Relevant warnings 

 Where patent families exist, the warning of ‘Profile contains ## patent families—see 
drilldowns’ will be shown. Patent family members will be identified in the drilldowns. 
Patent families are patents that have been granted in multiple jurisdictions, but are 
counted as one unique patent in ‘No. of Patents Granted (whole counted)’ in the profile. 
Patents that have been granted in multiple jurisdictions can be identified in the 
drilldowns by the unique identifier in the ‘Patent Family Name’ field.  

 The following note will always be shown as a reminder, ‘Triadic patents count as 3 for 
total’. 

Drilldowns 

Example drilldowns for this indicator are available at Appendix H.  

5.8.2 Research commercialisation income 
Institutions may provide information on research commercialisation income, such as income 
resulting from licences, options and assignments (LOAs), including running royalties, 
cashed-in equity and other types of income (see below for further detail). Only LOAs 
negotiated on full commercial terms, granting access to institutional intellectual property 
(patented or otherwise) in return for royalties or licence fees may be reported. Key terms in 
this section should be understood in accordance with their meaning in the National Survey of 
Research Commercialisation, collected by the Department of Industry and Science3. 
Research commercialisation income earned by institution-owned subsidiaries and spin-off 
companies is eligible for inclusion in ERA provided that the institution can account for this 
income in its audited financial statements. 

                                                
3 Department of Industry and Science website (www.industry.gov.au)   
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Institutions are required to report research commercialisation income at the four-digit FoR 
code level and it must be assigned to a relevant year.  

Research commercialisation income does not include:  

 commercial income from other sources such as research contracts and consultancies 
(which should be included in research income, see Section 5.7), commissioned works, 
student fees, the renting of space at universities or any other source  

 CRC research income (which is included under research income as Category 4 in 
Section 5.7). 

LOA income does not include:  

 Material Transfer Agreements (MTAs) 

 research funding 

 patent expense reimbursement 

 a valuation of equity not cashed-in 

 trademark licensing royalties from university insignia 

 income received in support of the cost to make and transfer materials under MTAs.  

FoR code specific issues 

Please refer to the ERA 2018 Discipline Matrix for information regarding the applicability of 
indicators.  

Indicator tables and interpretation 

Three tables are provided for this indicator. 

1. Research commercialisation income (Table 25) 

 total research commercialisation income by each year of the reference period 

 total amount of research commercialisation income received in reference period 

 percentage contribution of UoE research commercialisation income to Australian 
HEP FoR 

2. Research commercialisation income by FTE for Levels A–E only (Table 26) 

 total FTE (Levels A–E only) 

 total research commercialisation income in reference period 

 total amount of commercialisation income per FTE (Level A–E only) 

 benchmark average dollars per FTE (Level A–E only)—the average dollar per FTE 
for Levels A–E only for the Australian HEP for the FoR code 

 ratio of the UoE and benchmark average dollars per FTE (Levels A–E only) 

3. Research commercialisation income by total FTE all employment levels (Table 27)  

 total FTE 

 total research commercialisation income in reference period 

 total amount of commercialisation income per FTE 

 benchmark average dollars per FTE —the average dollar per FTE for the Australian 
HEP for the FoR code 

 ratio of the UoE and benchmark average dollars per FTE 
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Table 25: Research commercialisation income  

Research Commercialisation Income by year 
Total for period % contribution to 

HEP FoR total 
2014 2015 2016 

  $45,000    $ 3,984    $ 6,500   $55,484 16% 

Table 25 shows the income by each year of the reference period of the UoE. This UoE 
received a total of $45,000 in 2014, $3,984 in 2015 and $6,500 in 2016. Table 25 also 
shows the percentage contribution of the UoE to the Australian HEP FoR total. This UoE 
contributed a total of 16% to all Australian commercialisation income for this FoR code.  

Table 26: Research commercialisation income profile by FTE (Level A–E only) 

Total FTE (Level 
A–E only) Total Amount $ per FTE (Level 

A–E only) 

Australian 
institutional 

average $ per 
FTE (Level A–E 

only) 

Ratio against 
benchmark 

average $ per FTE 
(Level A–E only) 

11.5  $ 55,484  $ 4,825  $ 2,183 2.21 

Table 26 shows the total amount of research commercialisation income received for this 
UoE is $55,484. This UoE had a total of 11.5 FTEs (Levels A–E only) and this is used as a 
denominator for income by type to arrive at an average of $4,825 per FTE. This is compared 
against the Australian HEP FoR average $ per FTE of $2,183, to arrive at a ratio of 2.21. 
This means that the UoE received 2.21 times the income per FTE for levels A–E compared 
against the Australian HEP FoR benchmark.  

Similar to the research income profiles, the research commercialisation income is also 
profiled against all FTE (this includes levels A-E as well as the other employment level 
categories), which is shown in Table 27. 

Table 27: Research commercialisation income profile by FTE 

Total FTE Total Amount $ per FTE 
Australian 

institutional 
average $ per FTE 

Ratio against 
average $ per FTE 

19.85   $55,483    $2,7953    $ 1,769  1.58 

The comparison of the research commercialisation income profiles by FTE for levels A-E 
only with the research commercialisation income profiles by FTE (Table 26 compared to 
Table 27) shows the contribution of the other employed staff. In this example the ratio of 
average dollars per FTE dropped between Levels A-E only and the total, suggesting this 
UoE has a large number of academic staff other than levels A to E.  

Benchmarks and comparators 

Similar to the research income indicator, one benchmark is available for the comparison of 
income of a UoE against the Australian average. The ‘Ratio against Benchmark Average $ 
per FTE’ compares the performance of the UoE against the ‘Australian HEP FoR $ per FTE’.  

Relationship with other indicators 

The research commercialisation income indicator uses the FTE calculations from FTE profile 
by academic level. 
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Relevant warnings 

 If the FTE is less than 1, then ‘$ per FTE’ will not be calculated or shown. The warning 
of ‘FTE has a value <1’ or ‘FTE is less than 5.0’ will be displayed as appropriate.  

 If FTE is less than or equal to 5.0, this warning will be shown: ‘FTE is less than 5.0’. 

Drilldowns 

Nil 

5.8.3 Registered designs 
A registered design right is granted for new and distinctive designs. Once a registered 
design has been examined and certified, the owner has an exclusive right to use, license 
and/or sell the design. In this context, design refers to features which, when applied to a 
product, render it unique in appearance. This may include shape, pattern or ornamentation.  

Registered designs are not automatically included in ERA 2018. However, in those cases 
where there is a clear link between the registered design and the related research (based on 
the ERA definition of research), an institution can submit the design for inclusion.  

Only those registered designs which were certified in Australia within the applied measures 
reference period are eligible as ERA applied measures.  

Registered designs may be granted to either institutions or eligible researchers.  

Income generated from registered designs, either via licensing or otherwise, is included in 
ERA 2018 under research commercialisation income, providing the additional requirements 
pertaining to this measure are met. 

FoR code specific issues 

Please refer to the ERA 2018 Discipline Matrix for information regarding the applicability of 
indicators.  

Indicator tables and interpretation 

The indicator shows: 

 number of registered designs (apportioned) 

 number of registered designs (whole counted) 

 Number of unique registered designs. 

Table 28: Registered design profile 

No. of registered designs 
(apportioned) 

No. of registered designs 
(whole counted) 

1 1 

Benchmarks and comparators 

Nil 

Relationship with other indicators 

Nil  

Relevant warnings 

Nil 
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Drilldowns 

Example drilldowns for this indicator are available at Appendix H. 

5.8.4 Plant breeder’s rights (PBR) 
For ERA purposes, PBRs are those granted under the Plant Breeder’s Rights Act 1994 (Cth) 
or their international equivalents, as listed in international PBR equivalents below:  

 Countries or intergovernmental organisations listed as Members of the International 
Union for the Protection of New Varieties of Plants (UPOV)4, or assessed by IP Australia 
as having legislation compliant with the UPOV Convention. 

 The Plant Patent and Utility Patent systems of the United States of America (as far as 
they apply to plant varieties). 

PBRs are only eligible for inclusion in ERA when: 

 the PBR was issued during the applied measures reference period 

 the PBR is granted. Provisional PBR are not eligible 

 the PBR was granted to an eligible researcher, institution, an institution-owned 
subsidiary, and/or a spinoff company associated with the institution 

 the research behind the PBR meets the definition of research.  

Institutions must include income generated from eligible PBRs under research 
commercialisation income. 

Institutions must submit PBRs issued in multiple jurisdictions separately for each country or 
type. Institutions must identify those PBRs that are essentially the same PBRs registered in 
more than one country using a family name created by the institution.  

Where institutions submit individual PBRs that do not relate to any other submitted PBRs, 
the PBRs family name must be the same as the individual PBRs name.  

FoR code specific issues 

Please refer to the ERA 2018 Discipline Matrix for information regarding the applicability of 
indicators.  

Indicator tables and interpretation 

The indicator shows: 

 number of PBRs (apportioned) 

 number of PBRs (whole counted) 

Table 29 gives an example of a UoE which has registered a total of 3.0 apportioned PBRs 
which is made up of three whole counts of PBRs.  

Table 29: Plant breeder’s rights profile 

No of PBRs granted (apportioned) No of PBRs granted (apportioned) 

3.0 3 

                                                
4http://www.upov.int/portal/index.html.en > Membership > Members > List of UPOV Members 

http://www.upov.int/portal/index.html.en
http://www.upov.int/export/sites/upov/members/en/pdf/pub423.pdf
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Benchmarks and comparators 

Nil 

Relationship with other indicators 

Nil 

Relevant warnings 

Nil 

Drilldowns 

Example drilldowns for this indicator are available at Appendix H. 

5.8.5 NHMRC endorsed guidelines 
Guidelines endorsed by the NHMRC are eligible for inclusion in submissions. NHMRC 
endorsed guidelines include those on population health, clinical practice, and ethics. Such 
guidelines may be produced by groups external to the NHMRC, or else developed by 
NHMRC with the assistance of expert working groups. Externally developed guidelines are 
approved by the NHMRC only if they meet NHMRC requirements and standards which are 
set out in legislation and in a series of NHMRC publications on the development, 
implementation and evaluation of guidelines. These requirements and standards are 
designed to ensure that the end product is based on the best available scientific evidence 
and presented in creative, innovative and, most importantly, effective ways.  

To be eligible for inclusion in ERA 2018, NHMRC endorsed guidelines must (also see 
Section 4.6.2.5 of the ERA 2018 Submission Guidelines):  

 meet the definition of research (see Section 1.3) 

 have been published by the NHMRC within the applied measures reference period 

 have one or more eligible researchers listed as an author of, and/or contributor to, the 
guidelines (Section 4.3.1 of the ERA 2018 Submission Guidelines).  

As with research outputs, NHMRC endorsed guidelines follow the eligible researcher(s) 
named on the guidelines if, at the staff census date, they are at a different institution from 
where they were at the time the guidelines were published by the NHMRC. Where more than 
one eligible researcher from the same institution is an author of the same set of guidelines, 
institutions may claim only one applied measure for that set of guidelines. Where staff 
members from different institutions are authors of the same set of guidelines, each institution 
may claim that set of guidelines as an applied measure. 

FoR code specific issues 

Please refer to the ERA 2018 Discipline Matrix for information regarding the applicability of 
indicators.  

Indicator tables and interpretation 

The indicator shows: 

 number of NHMRC endorsed guidelines (apportioned) 

 number of NHMRC endorsed guidelines (whole counted). 

Table 30 provides an example of a UoE with NHMRC guidelines. Of three guidelines two 
have been apportioned to this FoR code.   
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Table 30: NHMRC endorsed guidelines profile 

No. of NHMRC Endorsed 
Guidelines (apportioned) 

No. of NHMRC Endorsed 
Guidelines (whole counted) 

2.0 3 

Benchmarks and comparators 

Nil 

Relationship with other indicators 

Nil  

Relevant warnings 

Nil 

Drilldowns 

Example drilldowns for this indicator are available at Appendix H. 
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Appendix A—Glossary 
Term Description 

Applied measures Applied measures include patents, research commercialisation 
income, registered designs, PBRs, and NHMRC endorsed 
guidelines. 

Explanatory 
statement 

A statement which a submitting institution may choose to provide to 
outline relevant contextual information about the research 
performance and development of disciplines addressed in a 
submission. Each explanatory statement must be at the two-digit 
FoR level and no more than two pages in machine readable pdf.  

Citation analysis Analysis of references to journal articles, including analysis of 
frequency and patterns. 

Dashboard (Indicator 
dashboard) 

Refers to the indicator suite available to REC members through 
SEER during evaluation.  

Discipline For the purposes of ERA, ‘disciplines’ are defined as four-digit or 
two-digit FoR codes as identified in the ANZSRC. 

Discipline matrix Specification of which ERA indicators will be applied to which 
disciplines.  

The ERA 2018 Discipline Matrix. It is available in Appendix J of this 
Handbook or on the ARC website.  

ERA 2018 Journal 
List 

A list of peer reviewed journals that define outlets eligible for 
submission in ERA 2018. Each journal is assigned up to three FoR 
code(s).  

Fields of Research 
(FoR) 

A hierarchical classification of Fields of Research (FoR) set out in 
the ANZSRC. The term ‘FoR’ applies to all three ANZSRC levels 
(two-digit, four-digit and six-digit). 

Four-digit FoR The middle level of the three hierarchical levels within ANZSRC 
Fields of Research. An example of a four-digit FoR code is ‘0206—
Quantum Physics’. Within the ANZSRC classification, this level is 
referred to as a ‘Group’. 

Higher Education 
Research Data 
Collection (HERDC) 

The annual research data collection exercise undertaken by the 
Department of Education and Training. 

Higher Education 
Staff Data Collection 
(HESDC) 

The annual staff data collection exercise undertaken by the 
Department of Education and Training. 

Indexed journal A journal indexed by the citation provider. The citation provider 
tracks citations of articles published in such a journal. 

Institution Eligible higher education providers.  

https://www.arc.gov.au/excellence-research-australia/key-documents
http://www.arc.gov.au/
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Term Description 

Journal article To qualify as an eligible research output for ERA purposes, a journal 
article must meet the criteria set out in ERA 2018 Submission 
Guidelines. 

Licensing As defined in relevant legislation, licensing of rights gives the 
licensee the right to use (but not own) the rights. 

Low volume 
threshold 

A low volume threshold exists for each UoE in ERA. For disciplines 
where citation analysis is used, a low volume threshold refers to 
fewer than 50 indexed journal articles over the six-year reference 
period in any four-digit or two-digit FoR. For disciplines where peer 
review is used, no evaluation will be conducted for FoRs with an 
equivalent of fewer than 50 weighted research outputs over the six-
year reference period for that UoE. A book is weighted 5 and all 
other outputs are weighted 1. This is discussed in Section 1.5.1. 

Multi-Disciplinary 
journal (MD) 

A journal with more than three four-digit or two-digit FoR codes will 
be classified as multidisciplinary. 

Non-Traditional 
Research Output 
(NTRO) 

Research outputs which do not take the form of published books, 
book chapters, journal articles or conference publications. 

Patent As defined in relevant legislation, a patent is a right granted for any 
device, substance, method or process which is new, inventive and 
useful. It is legally enforceable and gives the owner the exclusive 
right to commercially exploit the invention for the life of the patent. 
ERA applied measures include Australian standard patents (but not 
Australian innovation patents) and equivalent patents issued 
overseas. 

Peer review ERA uses ‘peer review’ in two forms. A peer reviewed journal 
indicates that the journal has had an assessment or review before 
publication by independent, qualified experts. Independent in this 
context means independent of the author.  

Peer review within the process of ERA refers to the evaluation of 
submitted outputs by the REC and nominated additional peer 
reviewers. See Section 5.6. 

Principal reviewer REC member who is appointed to lead discussion of preliminary 
evaluations of a UoE at the Stage 3 finalisation meeting. The 
principal reviewer is also responsible for assigning peer reviewers 
where peer review is an identified indicator. Each assessable UoE is 
assigned a principal reviewer. 

Published Published (in the case of traditional research outputs such as 
publications) or made publicly available (in the case of non-
traditional research outputs). 
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Term Description 

Reference periods The periods during which research outputs must have been 
published, research income reported under HERDC etc.; in order for 
associated data to be included in ERA submissions. ERA reference 
periods vary according to the research item. 

Research Evaluation 
Committees (REC) 

The discipline groupings of committees which undertake ERA 
evaluations. Each such committee includes internationally-
recognised members with expertise in research evaluation and 
broad discipline expertise. 

Research statement For each NTRO or portfolio nominated for ERA peer review, 
institutions must submit a research statement identifying the 
research component of the research output (i.e. how the output 
meets the definition of ‘research’). The statement must be no more 
than 2000 characters including spaces (around 250 words). 

Sector Refers broadly to the higher education community and those 
individuals and organisations who consider themselves affiliated the 
higher education community.  

Two-digit FoR The highest of the three hierarchical levels within ANZSRC Fields of 
Research, e.g. ‘02 Physical Sciences’. Within the ANZSRC 
classification, this level is referred to as a ‘Division’. 

Unit of Evaluation 
(UoE) 

A discipline for a specific institution. In some contexts, the term 
refers to the set of associated ERA information (including 
submission data, indicators and evaluation outcomes). While all ERA 
data collection will be at the four-digit FoR level for a specific 
institution, the UoE will be either at the four-digit or two-digit FoR for 
an institution. 
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Appendix B—Abbreviations  
Abbreviation Description 

ANZSRC Australian and New Zealand Standard Research Classification 

ARC Australian Research Council 

CRC Cooperative Research Centre 

EPO European Patent Office 

ERA Excellence in Research for Australia 

FoR Fields of Research (ANZSRC) 

FTE Full-Time Equivalent 

HEP Higher Education Provider 

HERDC Higher Education Research Data Collection 

HESDC Higher Education Staff Data Collection 

IP Intellectual property 

ISSN International Standard Serial Number 

LOA Licences, Options and Assignments 

MTAs Material Transfer Agreements 

NHMRC National Health and Medical Research Council 

NTRO Non-Traditional Research Outputs 

PBRs Plant Breeder’s Rights 

RCI Relative Citation Impact 

REC Research Evaluation Committee 

SEER System to Evaluate the Excellence of Research 

UoE Unit of Evaluation 

UPOV International Union for the Protection of New Varieties of Plants 
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Appendix C—Discipline committees 
Abbreviation Description 

BB Biological and Biotechnological Sciences 

EC Economics and Commerce 

EE Engineering and Environmental Sciences 

EHS Education and Human Society 

HCA Humanities and Creative Arts 

MHS Medical and Health Sciences 

MIC Mathematical, Information and Computing Sciences 

PCE Physical, Chemical and Earth Sciences 
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Appendix D—Research output drilldowns 
For each output, details specific to the output type will be available. Since different details are appropriate for different output types each output 
type has its own table format and examples of these are shown below. Columns with red text are columns that will only be shown for some 
FoRs, depending on whether the FoR will be assessed by peer review or citation analysis. The ERA 2018 Discipline Matrix (see Appendix J) 
lists all the FoRs and the applicable indicators. All output types provide the authors, title, some publication details such as publisher, year, and 
apportionment.  

Books  

Details of Books (Total : 5)  

Authors Title Edition Publisher Place of 
Publication 

Year Extent Apportionment Peer Review 

Pullman, Fillip The celebrated William 
Shakespeare: An actor, poet and 
playwright 

1 McGraw Hill London 2012 20 pages 1.00  

Black, Jessica Reading Breuer: A Psychoanalytic 
Perspective  

1 Penguin Madrid 2014 44 pages 0.80  

 

Smith, John; 
Truman, Newell 

Land of vision, Australia and the 
21st century  

 

25 

 

Osborne  

Publishing 

Sydney 2015 32 pages 1.00  

Miles, Nancy Modernism History. 
Fiction 

2 Penguin New York 2013 945 pages 0.30  
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Book chapters 

Details of Book Chapters (Total : 15) 

Authors Chapter Title Book Title Editor Publisher Place of 
Publication 

Year Extent Apportionment Peer Review 

Cox, Penelope  Radiography 
Introduction 

Radiography 
Masterclass 

White, A Wordsworth London 2011 30 pages 0.30  

Lee, K Segmented 
Quantum 
Modelling 

Quantum 
Modelling 

Black, C Oxford University 
Press 

UK 2012 25 pages 0.40  

Jane, Smith; 
Clarke, Lester  

Polymerization 
Principles 

Organic 
Chemistry 

Red, P Allen & Unwin Sydney 2013 30 pages 0.60  

 

Journal articles 

Total publications (# of papers: 57) 

Authors Title Outlet title Issue Volume Year Cites RCI 
Class 

RCI 
(world)  

Centile Extent Place of 
publication 

Apportionment Peer 
Review 

Latour, Celeste Talking 
Robots 

Robotics 
Australia 

1 2 2013 15 VI 8.1 5 8 pages Australia 0.50  

King, Carla Peace and 
the 
economic 
miracle 

Political 
World 

67 5 2011 5 IV 3.2 25 5 pages New York 0.10  

Kitagawa, Kyoko  Feed the 
World 

Foreign 
Review 

20 9 2013 2 I 0.5 50 2 pages Istanbul 0.30  
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Conference publications  

Details of Conference Proceedings (# of papers: 2) 

Authors Conference paper Title Conference Outlet 
Title 

Conference name or 
series name 

Venue Year Extent Apportionment Peer Review 

Gates, Will  Transition from IPV4 to 
IPV6 

Internet Measurement 
for the New Digital 
World 

ALM SIGCOMM Sydney, 
Australia 

2011 5 
pages 

0.50  

Joe, Isaac; Jones, 
Dean,  

The Geography of software 
development 

Computer Science: 
21st International 
Conference on 
Software 
Development 

Conference of 
Software 
Development 

Canberra, 
Australia 

2012 3 
pages 

1.00  

 
Research reports for an external body 

Details of Research Reports for an External Body (Total: 3) 

Title Author Place of 
Publication 

Type Year Extent Apportionment Notes Peer Review 

The Real Science 
Crisis: Bleak 
Prospects for Young 
Researchers   

Monastersky, V 
Australian 
Association of 
Young Researchers 

Not-For-Profit 2013  0.6 

 

 

Review of Higher 
Education Regulation 
Report 

Lee Dow, K and 
Braithwaite, V 

Commonwealth of 
Australia Public Sector 2013  0.8 

 
 

The Australian 
Academic Profession 
in Transition 

Bexley, E Commonwealth of 
Australia Public Sector 2014  0.4 
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Original creative work 

Details of Original Creative Works (Total : 15) 

Title Creators Place of publication Type Year Extent Apportionment Notes Peer 
Review 

Underwater Sculpture Roberts, Jane School of Art Gallery Visual art 
work 

2011 architectural 
installation 
8x8x2.5m 

0.30   

The Jumping Dream Delmer, Valerie  Australian National 
Gallery 

Other 2014 200 x 100 cms 0.50   

Never Never Band Yinguui, Guthinga  Harmon House Textual work 2015 Short story 0.50   

 
Live performance 

Details of Live Performances (Total : 4) 

Title Creators Place of Publication Type Year Extent Apportionment Notes Peer 
Review 

The Importance of Being 
Ernest 

Calwell, S  Sydney Opera House Play 2011 110 minutes 0.50   

The Glass Menagerie Johnson, P Melbourne Arts Centre Play 2012 134 minutes 0.30   

Through the Looking 
Glass 

Ovens, S.; 
Mormon, F.  

Brisbane Community 
Theatre 

Dance 2013 89 minutes 0.50   
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Recorded work 

Details of Recorded Works (Total : 12) 

Title Creators Place of Publication Type Year Extent Apportionment Notes Peer 
Review 

The Making of The 
Never Ending Story 

Flint, L.  Stockholm Film, video 2011 55 minutes 0.50   

Electric Boogaloo Zapper, M.C. Berne Inter-arts 2012 4 hours 1.00   

Islamic music from 
around the world 

Carter, M. New York Performance 2013 2 hours 0.50   

The Blue Zone Martin, Delpon  Tokyo Websites/web 
exhibitions 

2013 12 pages 1.00   

 
Curated or exhibition work 

Details of Curated or Exhibition Works (Total : 7) 

Title Creators Place of 
Publication 

Type Year Extent Apportionment Notes Peer Review 

Artefacts of War Exhibition Chandler, Nigel Gallery of 
Brisbane 

Web-based exhibition 
work 

2011 Photos 6 x 6 1.00   

Memories of Main Street Schneider, Paul  Melbourne 
Arts Centre 

Exhibition 2012 12 drawings 
on paper 

0.50   

Digg Out Blunt, F;  
Chan, P 

Sydney Festival 2013 50 pages 0.30   

Barking Madd Purham, Ishmael  Australian 
National 
Gallery 

Other 2016 20 photos 1.00   
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Portfolio of non-traditional research outputs 

Details of Portfolios of Non-Traditional Research Outputs (Total: 7) 

Portfolio Title Portfolio 
Number 

Non-traditional output types Included  Apportionment Notes Peer Review 

Portfolio 
Original 
Creative 
Work 

Portfolio  Live 
performance 

Portfolio  
Recorded 
Works 

Portfolio  
Curated/ 
Exhibition 

Portfolio 
Research 
Report for an 
External Body 

Flour 1  1 2   50   

Works in glass 2 4   3  100   

A madder day than 
this 

3  5    50   

Konnichiwa 4 2   2  40   
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Appendix E—Peer reviewer template 
Example form of peer reviewer template for ERA 2018 

Reviewer expertise in Area 

Low Expertise   1     2    3    4     High Expertise    5    

Types of outputs reviewed? 

Journal 
Articles 

Books Book Ch Conf Pub 
 

NTRO Total 
number of 

outputs 
reviewed 

# # # # # # 

[auto-populated by SEER ‘read’ items] 

Sampling Strategy [Please make a statement about the sampling strategy you employed to select 
outputs for peer review. This may include reference to disciplinary expertise, types of outputs (books, 
journals articles, etc.), prior familiarity with work etc.] 

 
 

ERA PEER REVIEW CRITERIA 

Approach [Please make a general statement about the approach taken in the group of outputs 
reviewed. This may include reference to methodology, appropriateness of outlet/venue, discipline 
specific publishing practices etc.] 

 

 

Contribution [Please make a general statement about the contribution of the group of outputs 
reviewed to the field and/or practice. This may include reference to timeliness, originality, significance 
of the research question, subsequent use by others and may include a general statement about its 
contribution nationally and/or internationally.] 
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Appendix F—Peer review drilldowns 
The table below gives an example of the drilldown within the peer review tab. Each output that has been provided by the institution for that UoE 
is visible to the REC member or peer reviewer. The publication details of authors, title, output type, publisher and year, are given. This 
information may be used by a REC member or peer reviewer to identify articles they may wish to review. The apportionment for each output is 
given, which helps to identify outputs that are predominantly in the FoR and those that are multidisciplinary. Links are provided to each output, 
that is in the institution’s nominated peer review sample, and once read a REC member or peer reviewer must check the box ‘read’. If any 
outputs contain culturally sensitive content, this will be identified in the ‘Sensitivity type’ column and a ‘Sensitivity Note’ provided. REC members 
and peer reviewers may use this to avoid reading any output that may cause personal distress.  
 

Authors Title Type Detail Year Apportionment Sensitivity 
Type 

Nominated 
FoR* 

Links Sensitivity 
Note 

Research 
Statement 

Read 

Latour, 
Celeste 

Talking Robots Journal 
Article 

Robotics 
Australia 

2009 1.0 --  Link 1 

Link 2 

 Link  

Delmer, 
Valerie  

The Jumping 
Dream  

Original 
Creative 
Work 

Australian 
National 
Gallery 

2012 0.75 --  Link 1  Link  

Smith, 
Jane; 
Clarke, 
Lester  

Polymerization 
principles 

Book 
Chapter 

Organic 
chemistry 

2013 0.5 --    Link  

…            

*Only in two-digit FoRs
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Appendix G—HERDC Category 1 research income drilldown 

Grant Id ACGR Code Scheme Name Year Amount 
(apportioned) Apportionment Total Amount for Period % of Grant in 

Reference Period 

1 FND2011_063 Linkage Projects (Formerly 
Projects) 2014 $6,535 0104-1.00 $6,535 1% 

2 FND2011_062 Discovery Projects 
(Formerly Projects) 2014 $37,697 0101-1.00 $37,697 8% 

3 FND2011_062 Discovery Projects 
(Formerly Projects) 2014 $10,192 0105-0.20 $10,192 9% 

4 FND2011_062 Discovery Projects 
(Formerly Projects) 2014 $87,701 

0101-0.70 
$87,701 18% 

0105-0.30 

5 
FND2011_062 Discovery Projects 

(Formerly Projects) 2014 $167,157 0102-1.00 
$344,106 46% 

FND2012_064 Discovery Projects 
(Formerly Projects) 2015 $176,949 0102-1.00 

6 

FND2011_055 Federation Fellowships 2014 $353,632 0101-1.00 

$911,706 56% FND2012_058 Federation Fellowships 2015 $367,238 0101-1.00 

FND2013_004 Federation Fellowships 2016 $190,836 0101-1.00 

7 FND2011_062 Discovery Projects 
(Formerly Projects) 2014 $52,891 0105-0.50 $52,891 39% 

8 FND2011_062 Discovery Projects 
(Formerly Projects) 2014 $84,626 

0102-0.80 
$84,626 35% 

0105-0.20 

9 FND2011_062 Discovery Projects 
(Formerly Projects) 2014 $60,296 0102-0.60 $60,296 34% 

10 FND2011_062 Discovery Projects 
(Formerly Projects) 2014 $105,782 0101-1.00 $105,782 33% 

11 FND2011_062 Discovery Projects 
(Formerly Projects) 2014 $79,337 

0101-0.80 
$79,337 33% 

0102-0.20 
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Appendix H—Applied measure drilldowns 
Patents granted 
Details of patents granted: All (Total: 8) 

Patent Family 
name 

Country Number Name Year Apportionment 

P1 Australia 12345AOP990B Automated cat food dispenser 2013 1.00 

P2 Australia 33444TPP000X Kinetic energy recovery system 2012 0.50 

P3 France DFR39098 Quadra inertia system for transport 2011 0.50 

P3 Japan PPTG938-9099-AAF Quadra inertia transport system 2011 0.40 

 

Registered designs 
Details of registered designs: All (Total: 4) 

Registry ID Name Year Apportionment 

Australian organisation 123213 Registration Name 2013 1.00 

Australian Engineering Society 38-0900SSE Bio-ethanol storage regulator 2013 1.00 

Japan National Aeronautic Office POI-990-AS3R High altitude twin scroll turbine 2012 1.00 

Japan National Aeronautic Office POI-781-BB4G Brant-Klasnov pressure induced purification 2012 0.40 

Japan National Aeronautic Office POP-002-WZ8E Isometric differential monitoring system 2012 0.30 

 



  

 

ERA 2018 Evaluation Handbook    Page 75 of 124  

Plant breeder’s rights  
Details of plant breeder’s rights: All (Total: 5) 

Family Name Country Of Registration Application Number Name Year Apportionment 

Name 1 Australia 123213 Rose 2011 0.50 

Name 2 Australia 38-0900SSE Broccolini 2011 1.00 

Name 3 Japan  POI-990-AS3R Potato 2012 0.30 

Name 4 USA POI-781-BB4G Broccolini 2012 1.00 

Name 5 Japan POP-002-WZ8E Potato 2012 0.20 

 
NHMRC endorsed guidelines  
Details of NHMRC endorsed guidelines: All (Total: 2) 

Name Year Apportionment 

NHMRC Guide to Healthy Living 2011 0.50 

UN Mother and Baby Handbook 2012 1.00 
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Appendix I—Citation benchmark methodology 
This appendix presents the citation benchmark methodology used in ERA. This methodology 
has been consistent in its approach across all rounds of ERA and has been developed to 
ensure parity across the range of disciplines. 

The citation methodology for ERA was developed following a number of commissioned 
studies to empirically test the citation benchmark methodology and ensure the validity of the 
approach. The benchmark methodology is informed by extensive analytical testing of data, 
literature review and advice from a range of experts in both bibliometrics and research 
administration.  

I.1 Citation analysis 

The purpose of ERA citation analysis is to provide a range of metric indicators for the quality 
of research outputs. Citation analysis is not appropriate across all disciplines; it is primarily 
used in disciplines whose primary research outputs are in journals.  

Citation analysis is used only when a UoE is: 

 Within an FoR that uses citation analysis according to the ERA 2018 Discipline Matrix  

 The UoE meets the low volume threshold of 50 apportioned indexed journal articles (see 
Section 1.5.1). 

When considering citation analysis for a particular FoR code, the proportion of total journal 
articles that are indexed by the citation provider is also considered.  

A journal is ‘indexed’ when its bibliographic and citation information is included in the data 
set by the citation data provider. A journal article is ‘indexed’ when a unique identifier exists 
for the journal article. 

Clarivate Analytics is the citation data provider for ERA 2018. The citation provider supplies 
a static world data set which provides citation data for indexed journal articles and the world 
benchmarks.  

I.1.1 Journal article criteria 
Journal articles submitted by institutions must meet all of the following criteria to be included 
for citation analysis: 

 a valid research output for ERA 2018. Please refer to the ERA 2018 Submission 
Guidelines to determine the eligibility of an article 

 published by a journal listed in the ERA 2018 Journal List 

 published during the reference period (1 January 2011–31 December 2016) 

 indexed by the citation information provider at the time the article is published 

 have a unique article identifier  

 be an ERA eligible document type: journal articles in the ERA journal list, conference 
papers in journals on the ERA journal list, and reviews.  

I.1.2 Low volume threshold 
A low volume threshold exists for each UoE in ERA to ensure that a meaningful level of data 
is being evaluated. In fields of research where citation analysis is used, the low volume 
threshold is 50 apportioned indexed journal articles. This means that, if the number of 
apportioned indexed journal articles over the six-year research outputs reference period is 
fewer than 50 in any four-digit or two-digit FoR at an institution, then no evaluation will be 
conducted for that FoR at that institution. 
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Journal articles within UoEs that did not reach the low volume threshold still contribute to the 
calculation of both world and Australian HEP benchmarks. For more information refer to the 
ERA 2018 Submission Guidelines. 

I.2 Citation indicators in ERA 

ERA uses three citation indicators to evaluate research: 

1. RCI calculated against 

 World citations per paper (cpp) benchmarks 

 Australian HEP cpp benchmarks. 

2. Distribution of papers based on world centile thresholds  

3. Distribution of papers against RCI classes. 

These three indicators create a profile of articles in a UoE relative to other articles in the 
same FoR, both nationally and internationally. 

I.2.1 Citation data set  
ERA uses a static world data set to create two subsets of data (see Figure 8): 

1. The ‘world’ data set which contains all the journal articles that are in journals on the ERA 
2018 Journal List. Each article is counted as one article in each of the FoR codes it is 
assigned.  

2. The Australian HEP data set which contains all the indexed journal articles submitted by 
the Australian HEPs participating in ERA 2018. These will be articles in the ERA 2018 
Journal List that have been indexed by the citation provider. Each article is apportioned 
to FoR codes based on the institutions' submissions and deduplication process (see 
I.2.2). 

Figure 8: Subsets of data for citation benchmark analysis 

 

I.2.2 Deduplication 
Journal articles submitted to ERA 2018 can be assigned and apportioned up to three four-
digit FoR codes. This means that a particular journal article can legitimately be submitted to 
ERA 2018 by two institutions with different variations of apportionment in FoR codes.  

For example, journal article X, published in the journal Australian Family Physician (FoR 
coded to ‘1117 Public Health and Health Services’ and ‘1103 Clinical Sciences’ on the ERA 
2018 Journal List) has contributing authors from University A and University B. University A 
apportioned 40% of the article to ‘1117 Public Health and Health Services’ and 60% to ‘1103 
Clinical Sciences’, while University B assigned 80% of the article to ‘1117 Public Health and 
Health Services’ and 20% to ‘1103 Clinical Sciences’.  

During the creation of the Australian HEP benchmarks, these unique institution FoR 
apportionments are accounted for in the deduplication process undertaken by the ARC. The 
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deduplication process averages the apportionments submitted by all institutions for a journal 
article. In the above example, Journal article X is counted as 0.6 (average of 0.4 and 0.8) 
articles for ‘1117 Public Health and Health Services’ and 0.4 (average of 0.6 and 0.2) articles 
for ‘1103 Clinical Sciences’ in the deduplicated ERA 2018 Australian HEP benchmark data 
set.  

A deduplicated set of the indexed journal articles submitted and apportioned by the 
institutions is used in the calculation of the ERA 2018 Australian HEP benchmarks.  

I.3 About the benchmarks 

There are two benchmark calculations for citation analysis:  the world citations per paper 
(cpp) benchmark and the Australian HEP cpp benchmark. These benchmarks are both year 
and field specific. 

I.3.1 Year and field specific benchmarks 
ERA uses year-specific benchmarks for each FoR code. This approach overcomes issues 
such as the likelihood that articles published early in the reference period have more time to 
accrue citations than articles published towards the end of the reference period. This method 
also ensures that any heterogeneity in publication patterns across the reference period is 
taken into account.  

For each year of the reference period, for each FoR code, a world and Australian HEP 
benchmark is derived. Articles published in a specific year are assessed against the 
discipline specific benchmark for that year.   

The ARC citation methodology recognises that each discipline has distinctive citing 
behaviours and publication timelines. For this reason, ERA uses FoR code-specific 
benchmarks. This means that a discipline is only evaluated against its relative performance 
within that discipline, which significantly reduces the impact of any field-specific citing 
behaviours and publication timelines that may exist.  

FoR code-specific benchmarks are constructed from data relating to the journals assigned to 
each FoR code. Journals were assigned particular FoR codes during the ERA journal list 
development process. This process was designed to ensure that only journals that publish 
outputs that are relevant to a particular FoR code are assigned to that FoR code. In ERA, 
journal articles submitted by institutions can be assigned and apportioned up to three  
four-digit FoR codes. Where a journal is assigned to more than one FoR code, its articles 
and citations to those articles (where applicable) will be counted once in the benchmark for 
each FoR code. 

Where a four-digit FoR code has fewer than 250 articles submitted to ERA 2018 across all 
HEPs, REC members are provided warning messages to alert them to the possibility of 
fluctuating annual Australian benchmarks.  

Note—Benchmarks include all journal articles, even if they are in UoEs that did not reach 
the low volume threshold. This ensures that the full scope of research is considered. 

I.3.2 Two-digit and multidisciplinary journals 
Submitting institutions are required to assign articles published in two-digit and 
multidisciplinary journals to four-digit FoR code(s). All indexed journal articles in ERA 2018 
use four-digit FoR code benchmarks. Two-digit benchmarks are not used in ERA 2018.  

Analysis of previous ERA submission data shows that while the majority of two-digit and 
multidisciplinary journals published articles across a broad range of FoR codes, a small 
number published a significant proportion of articles in particular four-digit FoR codes, i.e. 
they behaved like discipline-specific journals.  

Consider the following example: 
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The journal Schizophrenia Research is coded in the ERA 2018 Journal List to FoR codes 
11—Medical and Health Sciences and 17—Psychology and Cognitive Sciences. By looking 
at the 195 journal articles that were published in this journal and submitted to ERA 2018 it 
can be observed that 35% was assigned by HEPs to 1103—Clinical Sciences, 31% to 
1701—Psychology and 34% spread across other 03, 06, 11 and 17 related four-digit FoR 
codes.  

Conversely, the Journal of Adolescent Health is coded in the ERA 2018 Journal List to FoR 
codes to 11—Medical and Health Sciences, 13—Education and 17—Psychology and 
Cognitive Sciences. By looking at the journal articles submitted to ERA 2018 as published in 
this journal it can be observed that this a general journal, publishing across a large range of 
the FoR codes. 

Figure 9 illustrates these two examples. 

Figure 9: Example two-digit FoR coded journals where Australian HEPs have apportioned research 
outputs to certain four-digit FoR codes. 

  

These findings suggest that while some two-digit FoR and multidisciplinary coded journals 
publish across a broad range of FoR codes, a large majority of their output, as submitted by 
Australian HEPs in the ERA round, was focused on particular four-digit FoR codes. For this 
reason, these journals are included in the benchmark journal set for the relevant four-digit 
FoR code.  

The thresholds for including two-digit FoR and multidisciplinary coded journals in the 
benchmark journal set are: 

1. 25% or more of all articles submitted to ERA 2018 published in a two-digit FoR or 
multidisciplinary coded journal are assigned to specific four-digit FoR code(s), and 

2. The number of articles in the ‘25% or more’ threshold constitutes 50 or more 
apportioned articles. 

In the example shown in Figure 9, outputs from the journal Schizophrenia Research would 
be included in the calculation of 1103—Clinical Sciences and 1701—Psychology 
benchmarks as it behaved in a disciplinary manner for those two particular FoR codes. On 
the other hand, the Journal of Adolescent Health would not be included in the calculation of 
four-digit benchmarks because it does not behave in a disciplinary manner, i.e. there is no 
single FoR code which has 25% and 50 or more apportioned articles assigned to it. 

The number of two-digit FoR and multidisciplinary coded journals that behaved in a 
disciplinary manner for ERA 2018 was small, with 170 remapped to be included in any 
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benchmark. This represents 5% (170 of the 3447) of the two-digit FoR and multidisciplinary 
coded journals in the ERA 2018 Journal List in citation disciplines. 

I.4 Calculation of the benchmarks and indicators 

The calculation for the benchmarks and indicators used in the ERA citation methodology are 
outlined in this section. 

I.4.1 World benchmarks 
The world benchmarks are calculated using bibliometric data of all eligible outputs published 
in the world in journals included in the ERA 2018 Journal List (including those authored by 
eligible staff of Australian HEPs). Only output types of journal article, conference publication 
and review article are included in the world benchmark calculations.  

The world benchmarks are derived from the following calculation:  
 

𝑊𝑜𝑟𝑙𝑑 𝑐𝑝𝑝 𝑏𝑒𝑛𝑐ℎ𝑚𝑎𝑟𝑘(𝑌𝑒𝑎𝑟, 𝐹𝑜𝑅)

=  
∑ 𝐶𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑠 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑒𝑙𝑖𝑔𝑖𝑏𝑙𝑒 𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑤𝑜𝑟𝑙𝑑 𝑑𝑎𝑡𝑎 𝑠𝑒𝑡(𝑌𝑒𝑎𝑟, 𝐹𝑜𝑅)

∑ 𝐸𝑙𝑖𝑔𝑖𝑏𝑙𝑒 𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑤𝑜𝑟𝑙𝑑 𝑑𝑎𝑡𝑎 𝑠𝑒𝑡 (𝑌𝑒𝑎𝑟, 𝐹𝑜𝑅)
 

 

I.4.2 Australian HEP benchmarks 
The Australian HEP benchmarks are compiled using all indexed journal articles submitted by 
Australian HEP to ERA 2018. The set of apportioned journal articles submitted by the 
institutions undergoes a deduplication process (see Section I.2.2) before the benchmark 
calculation. 

The Australian HEP benchmarks are derived from the following calculation: 

 
𝐴𝑢𝑠𝑡 𝐻𝐸𝑃 𝑐𝑝𝑝 𝑏𝑒𝑛𝑐ℎ𝑚𝑎𝑟𝑘(𝑌𝑒𝑎𝑟, 𝐹𝑜𝑅)

=  
∑ 𝐻𝐸𝑃 𝑐𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑠 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑒𝑙𝑖𝑔𝑖𝑏𝑙𝑒 𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠 𝑠𝑢𝑏𝑚𝑖𝑡𝑡𝑒𝑑 𝑡𝑜 𝐸𝑅𝐴 (𝑌𝑒𝑎𝑟, 𝐹𝑜𝑅)

∑ 𝐻𝐸𝑃 𝑒𝑙𝑖𝑔𝑖𝑏𝑙𝑒 𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠 𝑠𝑢𝑏𝑚𝑖𝑡𝑡𝑒𝑑 𝑡𝑜 𝐸𝑅𝐴 (𝑌𝑒𝑎𝑟, 𝐹𝑜𝑅)
 

 

Where a four-digit FoR code has fewer than 250 articles submitted to ERA 2018 across all 
HEPs, REC members are provided warning messages to alert them to the possibility of 
fluctuating annual Australian benchmarks. 

I.4.3 RCI 
The world and Australian HEP benchmarks are used in the calculation of the RCI. 

An RCI is calculated for each article against the relevant FoR and year-specific benchmark. 

Once RCIs have been calculated for all articles, an average of RCIs of the UoE is then 
derived. The RCI for a UoE against world and Australian HEP benchmarks is constructed 
individually for each UoE, based on the distribution of articles across the reference period.  

The RCI for the UoE against the World and Australian HEP benchmarks is reported along 
with the percentage of indexed journal articles. An example of the table given in SEER for 
this indicator is presented in Table 31. 
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Table 31: RCI against world and Australian HEP benchmarks 

Total papers 

(Apportioned) 

UoE RCI against: 
% Papers Indexed 

World Benchmark Aust. Benchmark 

64.8 1.8 1.5 81% 

An article with an RCI of one means it has been cited at the average citations per paper for 
world or Australian HEP as applicable. An RCI greater than one indicates that the article has 
been cited more than average and an RCI less than one indicates the article has been cited 
less than average. 

Table 31 shows that compared to the world this UoE had 1.8 as many citations per paper, 
and compared to Australian HEPs has 1.5 as many citations per paper. The fact that the RCI 
against the world benchmark is higher than the Australian benchmark indicates that Australia 
is relatively stronger in this FoR.  

I.4.4 Steps in calculating the UoE RCI against the world and Australian 
benchmarks 
The first step is to calculate the RCI for each article against the relevant FoR and year-
specific benchmark. Once RCIs have been calculated for all articles, an average of the RCIs 
for the UoE is then derived. The steps are given as equations below and Table 32 provides 
an example to illustrate these calculations.  

1. Calculate RCI for each article in the UoE: 

a. 𝑅𝐶𝐼 (𝑤𝑜𝑟𝑙𝑑) =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐶𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑠(𝐴𝑟𝑡𝑖𝑐𝑙𝑒 𝑛)

𝑊𝑜𝑟𝑙𝑑 𝑐𝑝𝑝 𝑏𝑒𝑛𝑐ℎ𝑚𝑎𝑟𝑘 (𝑌𝑒𝑎𝑟,𝐹𝑜𝑅)
 

b. 𝑅𝐶𝐼 (𝐴𝑢𝑠𝑡. 𝐻𝐸𝑃) =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐶𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑠(𝐴𝑟𝑡𝑖𝑐𝑙𝑒 𝑛)

𝐴𝑢𝑠𝑡 𝐻𝐸𝑃 𝑐𝑝𝑝 𝑏𝑒𝑛𝑐ℎ𝑚𝑎𝑟𝑘 (𝑌𝑒𝑎𝑟,𝐹𝑜𝑅)
 

 
2. Apply the apportionment to individual article’s RCI from Step 1, where: 

a. Apportioned RCI (World) = RCI (World) * apportionment 

b. Apportioned RCI (Aust. HEP) = RCI (Aust. HEP) * apportionment 

3. Average the RCIs derived in 2a and 2b respectively, where: 

a. average RCI (World)= average of all ‘Apportioned RCI (World)’ for a UoE 

b. average RCI (Aust. HEP.) = average of all ‘Apportioned RCI (Aust. HEP.)’ for a 
UoE. 

Note—  

 The denominator used for 3a and 3b is the total apportioned count of indexed articles for 
the UoE. For example, in Table 31, the total apportioned count of indexed articles is 
64.8.  

 In the situation where one of the benchmarks is zero the RCI for those apportioned 
papers will not be calculated and the papers will not be included in the RCI classes. 

The benchmarks are year specific, and the average is across all years within the reference 
period. Table 32 gives an example, showing the calculations. Note the benchmarks change 
based on the year of publication.  
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Table 32: Example average RCI calculation against World and Australian HEP cpp benchmarks 

Institution Y 

FoR code X 

Publication FoR X 
Apportionment 

Year of 
Publication Citations World cpp 

benchmark 

Aust HEP 
cpp 

benchmark 

Apportioned 
RCI against 

World 
benchmark 

Apportioned 
RCI against 

Aust. 
benchmark 

Pub 1 0.8 2011 3 2.3 5.2 1.04 0.46 

Pub 2 1.0 2011 2 2.3 5.2 0.87 0.38 

Pub 3 0.8 2012 5 2.1 3.5 1.90 1.14 

Pub 4 0.5 2014 2 0.9 2.5 1.11 0.40 

Pub 5 0.6 2013 0 1.2 3.1 0 0 

…Pub 6 etc…. 

Total 64.8      Average 
RCI 1.83 1.54 

This example shows the intermediate steps for calculation of the RCI (Average RCI) of the 
UoE. Where an individual RCI for each paper is first calculated using appropriate world and 
Australian benchmarks, we apply the apportionment to the individual article’s RCI and then 
the average RCI is calculated for that specific UoE. If we did not take the apportionment into 
consideration the paper may be over counted within the UoE. The benchmarks are always 
calculated by year and FoR. In the table above: 

 Apportioned RCI against world benchmark = citations divided by the world cpp 
benchmark * apportionment    

eg. For Pub 1 this is calculated as 3/2.3* 0.8 =1.04, this step is repeated for all indexed 
articles for the UoE. 

 Apportioned RCI against Australian benchmark = citations divided by the Australian 
HEP cpp benchmark * apportionment 

eg. For Pub 1 this is calculated as 3/5.2* 0.8 =0.46 

Note—the compilation of two-digit UoEs involves an aggregation of the four-digit outputs in 
the four-digit codes beneath. It is therefore possible for an article which was apportioned to 
more than one four-digit FoR code to have different RCI and centile results at the article 
level due to the different FoR code benchmarks.  

I.4.5 Distribution of papers based on world centile thresholds 
ERA uses centile analysis in conjunction with RCI to evaluate research quality. Centile 
analysis profiles show the institution’s performance relative to world centile thresholds. The 
world centile thresholds are derived using bibliometric data of all eligible articles published in 
the world data set (including those authored by eligible staff of Australian HEPs). 

Centile thresholds are calculated by determining the number of raw citation counts required 
to be in the top 1, 5, 10, 25, and 50% of the world for all eligible articles in the citation data 
set (by year and FoR code).  

Two benchmarks are used in this analysis: 
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1. World centile thresholds—the number of citations required to be in the top 1, 5, 10, 25 
and 50% of the world for an FoR code for each year of the reference period. These 
centile thresholds are derived using the ERA 2018 world data set. 

2. Australian HEP average for each centile—the cumulative percentage of Australia HEP 
articles at various world centile bands for an FoR code.  

In SEER, centile profiles consist of the number of articles in each centile band (this is a 
cumulative total since if an article is in the 1st centile it is also in the 5th centile, etc). A 
cumulative percentage of the number of articles in the UoE is also given, as well as the 
average percentage for the Australian HEP articles (cumulative).  

The centile profile also shows the number and percentage of articles at the 50th world 
centile (median) for a UoE. 

An example of the ‘Centile Analysis’ used in ERA is presented in Table 33. 

Table 33: Centile analysis 

World centile 
UoE 

Aust. HEP FoR Average % 
of articles (cumulative) 

No. of articles (cumulative) % of articles (cumulative) 

1 0.0 0% 3% 

5 2.5 4% 8% 

10 11.5 18% 16% 

25 19.8 32% 36% 

50 (median) 28.5 46% 41% 

Total 62.3 100% 100% 

Uncited 2.5     

Table 33 shows there were 2.5 articles in the 5th centile representing 4% of the articles in 
this UoE, which can be compared with the Australian HEP average of 8%. It can be seen 
that at the 50th centile, or median, the UoE had 28.5 articles or 46% of articles. This 
performance is slightly higher than the Australian HEP average of 41%. There were 2.5 
articles uncited (these are included in the total shown in Table 33 above). 

Note—  

 Where the centile band threshold is not available for an article, the article will not be 
included in a centile band. 

 Where the centile band lower threshold is zero, uncited papers will be included in the 
relevant centile band and also display in the ‘Uncited’ category in the centile analysis 
table. 

I.4.6 Distribution of papers against RCI classes 
As previously outlined, an RCI is calculated for each paper against year-specific 
benchmarks. The World and Australian institution benchmarks are used in the calculation of 
the RCI profile. To provide further granularity the ARC undertakes an analysis of the number 
of articles in particular RCI bands (termed RCI classes). In ERA the ARC groups RCIs into 
seven classes: 

 class 0  Output with RCI=0  

 class I  Output with RCI ranging from >0 to 0.79  
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 class II  Output with RCI ranging from 0.80 to 1.19  

 class III  Output with RCI ranging from 1.20 to 1.99  

 class IV  Output with RCI ranging from 2.00 to 3.99  

 class V Output with RCI ranging from 4.00 to 7.99  

 class VI Output with RCI above >8.00. 

This indicator shows where the concentration of papers is for the UoE and may highlight 
high performing or low performing papers that may skew the result of the ‘RCI Profile’.  

In ERA the results are presented in a table giving the number of apportioned articles in each 
class. The percentage of articles this represents within the UoE is also given, as well as the 
Australian HEP average percentage for reference. Table 34 gives an example of the results 
for a UoE.  

Table 34: Number of articles across RCI classes (against the World cpp benchmark) for an example UoE 

Class RCI Range No. of indexed 
articles % of indexed articles Aust HEP average 

0 0 2.5 4% 18% 

I 0.01–0.79 15.8 24% 26% 

II 0.80–1.19 18.6 29% 32% 

III 1.20–1.99 23.2 36% 12% 

IV 2.00–3.99 1.9 3% 7% 

V 4.0–7.99 2.8 4% 3% 

VI >=8 0 0% 2% 

Total indexed articles 64.8 100% 100% 

 

Table 34 shows that this UoE has 2.5 uncited articles which represents 4% of the journal 
articles in this UoE. The Australian HEP average is 18%, i.e. this UoE has significantly fewer 
uncited articles than the average of the Australian HEP submitted articles.  

The UoE has 15.8 (24%) articles cited in class I which is relatively close to the Australian 
HEP average of 26%. There are 18.6 (29% of the articles of the UoE) cited around the world 
average.  

43% of articles in this UoE are above world average (classes III-VI) compared to 24% for the 
Australian HEP average. This indicates that this UoE has many more articles above world 
standard than the average UoE. 
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I.4.7 Steps in calculating the RCI class profile for the UoE 
The steps for compiling the RCI class profile for ERA are:  

• calculate the ‘RCI (World)’ for each article submitted by an institution for a UoE 

• assign an RCI class to each of the articles based on the ‘RCI (World)’ score for each 
article 

• count the number of apportioned articles within each RCI class. 

It is important to realise the RCI class profile is based on the world RCI only and not the 
Australian HEP RCI. Table 35 gives an example showing the calculations. 
Table 35: Deriving RCI classes 

Institution Y 

FoR code X 

Publication Apportion
ment 

Year of 
Pub Citations World cpp 

benchmark 
Aust HEP 

cpp 
benchmark 

RCI 
(World) 

RCI (Aust. 
HEP.) RCI class 

Pub 1 0.8 2011 3 2.3 5.2 1.3 0.58 class III 

Pub 2 1.0 2011 2 2.3 5.2 0.87 0.38 class II 

Pub 3 0.8 2012 5 2.1 3.5 2.38 1.43 class IV 

Pub 4 0.5 2014 2 0.9 2.5 2.22 0.8 class IV 

Pub 5 0.6 2013 0 1.2 3.1 0 0 class 0 

….Pub 6 etc…. 

Total 
indexed 
articles 

64.8  

This example shows the intermediate steps for calculation of the RCI classes of the UoE. 
The benchmarks are always calculated by year for the FoR. In the table above: 

 RCI (World) = cites divided by the world cpp benchmark  

eg. For Pub 1 this is calculated as 3/2.3 =1.3, which means that the article would be 
in class III.  For Pub 2 = 2/2.3 = 0.87 i.e. class II. Note that in this case the articles 
are both 2011 so the world benchmark is the same (2.3). 

 This step is repeated for all indexed articles for the UoE and the count of the number 
of apportioned articles within each RCI class is calculated. 

RCI class comparison 

The RCI class comparison is also shown in ERA. This ratio looks at the number of 
apportioned papers in the lower classes (0-I) compared to the higher class counts (IV-VI) 
which is indicative of the relative performance of the UoE overall in the highly cited classes 
(see Section 5.5.3). 

I.4.8 Interaction between the three citation indicators 
The three citation indicators: RCI against world and Australian benchmarks; distribution of 
papers based on world centile thresholds; and distribution of papers against RCI classes are 
presented for each UoE that are in citation disciplines and meet the low volume threshold. 
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The benchmarks that are used are adjusted by year and FoR to ensure that the expectation 
of citations is reasonable for both the time that articles have had to accrue citations, and the 
discipline publishing practices and expectations.  

The RCI gives a measure of the magnitude of the difference in the number of citations by 
comparing the performance of the UoE to world or Australian HEP benchmarks. An RCI of 
around one is considered at world average.  

Additionally, the centile analysis and the distribution of papers based on RCI classes indicate 
whether the citation data may be skewed, and if the RCI is high due to the presence of just a 
few highly cited papers.    

It is important to note that the three indicators must be evaluated as a whole citation profile 
for the particular UoE. The indictors will show if the UoE has above average citations, if the 
UoE contains subsets of higher and lower citation papers, or the majority of papers are 
above or below the world standard.  
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Appendix J—ERA 2018 discipline matrix by committee 
 

Biological and Biotechnological Sciences 
(BB) 

Low Volume 
Threshold 

Journal 
Article 

Citation 
Analysis 

Peer Review (30% of outputs to be nominated by output type) 

 

Traditional 
outputs by 

outlet 
frequency 

 

HERDC 
Research 
Income 

(Categories 1-
4) 

Applied Measures Staff data Assessable output types 

 

Committee 

 

FoR 
Code 

 

FoR Title 

 

Books 

 

Book 
Chapters 

 

Journal 
articles 

 

Conference 

Publications 

Non-traditional outputs by 
type 

Patents ** 
 

Registered 
designs** 

 

Plant 
breeder's 
rights** 

 

NHMRC 
endorsed 

Guidelines 

 

Research 
Commercializatio

n income 

 

Researcher
s by level 

 

 

Traditional 
outputs by 

type 

Non-traditional outputs 
by type 

 

Other NTRO 

Research 
Report for 

External Body 

 

Other NTRO 

Research 
Report for 
External 

Body 

BB 06 Biological Sciences 50IJ Yes - - - - - - Yes Yes Yes - Yes* - Yes Yes Yes - Yes 

BB 0601 Biochemistry and Cell Biology 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

BB 0602 Ecology 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

BB 0603 Evolutionary Biology 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

BB 0604 Genetics 50IJ Yes - - - - - - Yes Yes Yes - Yes - Yes Yes Yes - Yes 

BB 0605 Microbiology 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

BB 0606 Physiology 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

BB 0607 Plant Biology 50IJ Yes - - - - - - Yes Yes Yes - Yes - Yes Yes Yes - Yes 

BB 0608 Zoology 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

BB 0699 Other Biological Sciences 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

BB 07 Agricultural and Veterinary Sciences 50IJ Yes - - - - - - Yes Yes Yes - Yes* - Yes Yes Yes - Yes 

BB 0701 Agriculture, Land and Farm Management 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

BB 0702 Animal Production 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

BB 0703 Crop and Pasture Production 50IJ Yes - - - - - - Yes Yes Yes - Yes - Yes Yes Yes - Yes 

BB 0704 Fisheries Sciences 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

BB 0705 Forestry Sciences 50IJ Yes - - - - - - Yes Yes Yes - Yes - Yes Yes Yes - Yes 

BB 0706 Horticultural Production 50IJ Yes - - - - - - Yes Yes Yes - Yes - Yes Yes Yes - Yes 

BB 0707 Veterinary Sciences 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

BB 0799 Other Agricultural and Veterinary Sciences 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

BB 1001 Agricultural Biotechnology 50IJ Yes - - - - - - Yes Yes Yes - Yes - Yes Yes Yes - Yes 

BB 1002 Environmental Biotechnology 50IJ Yes - - - - - - Yes Yes Yes - Yes - Yes Yes Yes - Yes 

BB 1003 Industrial Biotechnology 50IJ Yes - - - - - - Yes Yes Yes - Yes - Yes Yes Yes - Yes 

 

*For these two-digit codes, material will be evaluated using the same indicators as used for the relevant material at the four-digit level e.g. in 10 Technology a journal article submitted in 1001 will be evaluated at the two-digit level using citation analysis, not peer review. 

** Patents, registered designs and Plant Breeder's Rights include those granted to eligible researchers and institutions. 

*** The two-digit FoR 10 will be assessed jointly across the BB, EE and MHS Committees. 

50IJ = 50 indexed apportioned journal articles. 

50WO = 50 apportioned weighted outputs. 

50IJ/50WO = UoEs meeting either threshold will be evaluated. 
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Economics and Commerce (EC) 

Low Volume 
Threshold 

Journal 
Article 

Citation 
Analysis 

Peer Review (30% of outputs to be nominated by output type) 

 

Traditional 
outputs by 

outlet 
frequency 

 

HERDC 
Research 
Income 

(Categories 1-
4) 

Applied Measures Staff data Assessable output types 

 

Committee 

 

FoR 
Code 

 

FoR Title 

 

Books 

 

Book 
Chapters 

 

Journal 
articles 

 

Conference 

Publications 

Non-traditional outputs by 
type 

Patents ** 
 

Registered 
designs** 

 

Plant 
breeder's 
rights** 

 

NHMRC 
endorsed 

Guidelines 

 

Research 
Commercialization 

income 

 

Researcher
s by level 

 

 

Traditional 
outputs by 

type 

Non-traditional outputs 
by type 

 

Other NTRO 

Research 
Report for 

External Body 

 

Other NTRO 

Research 
Report for 
External 

Body 

EC 14 Economics 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EC 1401 Economic Theory 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EC 1402 Applied Economics 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EC 1403 Econometrics 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EC 1499 Other Economics 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EC 15 Commerce, Management, Tourism and Services 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EC 1501 Accounting, Auditing and Accountability 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EC 1502 Banking, Finance and Investment 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EC 1503 Business and Management 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EC 1504 Commercial Services 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EC 1505 Marketing 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EC 1506 Tourism 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EC 1507 Transportation and Freight Services 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EC 1599 Other Commerce, Management, Tourism and 
Services 

50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

 

** Patents, registered designs and Plant Breeder's Rights include those granted to eligible researchers and institutions. 

50IJ = 50 indexed apportioned journal articles. 

50WO = 50 apportioned weighted outputs. 

50IJ/50WO = UoEs meeting either threshold will be evaluated. 

  



   

 

 

ERA 2018 Evaluation Handbook   Page 89 of 124 

Engineering and Environmental Sciences (EE) 

Low Volume 
Threshold 

Journal 
Article 

Citation 
Analysis 

Peer Review (30% of outputs to be nominated by output type) 

 

Traditional 
outputs by 

outlet 
frequency 

 

HERDC 
Research 
Income 

(Categories 1-
4) 

Applied Measures Staff data Assessable output types 

 

Committee 

 

FoR 
Code 

 

FoR Title 

 

Books 

 

Book 
Chapters 

 

Journal 
articles 

 

Conference 

Publications 

Non-traditional outputs by 
type 

Patents ** 
 

Registered 
designs** 

 

Plant 
breeder's 
rights** 

 

NHMRC 
endorsed 

Guidelines 

 

Research 
Commercialization 

income 

 

Researcher
s by level 

 

 

Traditional 
outputs by 

type 

Non-traditional outputs 
by type 

Other NTRO 
Research 
Report for 

External Body 

 

Other NTRO 

Research 
Report for 
External 

Body 

EE 05 Environmental Sciences 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

EE 0501 Ecological Applications 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

EE 0502 Environmental Science and Management 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

EE 0503 Soil Sciences 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

EE 0599 Other Environmental Sciences 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

EE 09 Engineering 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

EE 0901 Aerospace Engineering 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

EE 0902 Automotive Engineering 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

EE 0903 Biomedical Engineering 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

EE 0904 Chemical Engineering 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

EE 0905 Civil Engineering 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

EE 0906 Electrical and Electronic Engineering 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

EE 0907 Environmental Engineering 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

EE 0908 Food Sciences 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

EE 0909 Geomatic Engineering 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

EE 0910 Manufacturing Engineering 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

EE 0911 Maritime Engineering 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

EE 0912 Materials Engineering 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

EE 0913 Mechanical Engineering 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

EE 0914 Resources Engineering and Extractive Metallurgy 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

EE 0915 Interdisciplinary Engineering 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

EE 0999 Other Engineering 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

*** 10 Technology 50IJ/50
WO 

Yes* Yes* Yes* Yes* Yes* - Yes* Yes Yes Yes Yes* Yes* - Yes Yes Yes - Yes 

EE 1005 Communications Technologies 50WO - Yes Yes Yes Yes - Yes Yes Yes Yes Yes - - Yes Yes Yes - Yes 

EE 1006 Computer Hardware 50WO - Yes Yes Yes Yes - Yes Yes Yes Yes Yes - - Yes Yes Yes - Yes 

EE 1007 Nanotechnology 50IJ Yes - - - - - - Yes Yes Yes Yes - - Yes Yes Yes - Yes 

EE 1099 Other Technology 50IJ Yes - - - - - - Yes Yes Yes Yes - - Yes Yes Yes - Yes 

 

*For these two-digit codes, material will be evaluated using the same indicators as used for the relevant material at the four-digit level e.g. in 10 Technology a journal article submitted in 1001 will be evaluated at the two-digit level using citation analysis, not peer review. 

** Patents, registered designs and Plant Breeder's Rights include those granted to eligible researchers and institutions. 

*** The two-digit FoR 10 will be assessed jointly across the BB, EE and MHS Committees. 

50IJ = 50 indexed apportioned journal articles. 

50WO = 50 apportioned weighted outputs. 

50IJ/50WO = UoEs meeting either threshold will be evaluated.
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Education and Human Society (EHS) 

Low Volume 
Threshold 

Journal 
Article 

Citation 
Analysis 

Peer Review (30% of outputs to be nominated by output type) 

 

Traditional 
outputs by 

outlet 
frequency 

 

HERDC 
Research 
Income 

(Categories 1-
4) 

Applied Measures Staff data Assessable output types 

 

Committee 

 

FoR Code 

 

FoR Title 

 

Books 

 

Book 
Chapters 

 

Journal 
articles 

 

Conference 

Publications 

Non-traditional outputs by 
type 

  Patents ** 
 

Registered 
designs** 

 

Plant 
breeder's 
rights** 

 

NHMRC 
endorsed 

Guidelines 

 

Research 
Commercializatio

n income 

 

Researcher
s by level 

 

 

Traditional 
outputs by 

type 

Non-traditional outputs 
by type 

 

Other NTRO 

Research 
Report for 

External Body 

 

Other NTRO 

Research 
Report for 
External 

Body 

EHS 13 Education 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EHS 1301 Education Systems 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EHS 1302 Curriculum and Pedagogy 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EHS 1303 Specialist Studies in Education 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EHS 1399 Other Education 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EHS 16 Studies in Human Society 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EHS 1601 Anthropology 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EHS 1602 Criminology 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EHS 1603 Demography 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EHS 1604 Human Geography 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EHS 1605 Policy and Administration 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EHS 1606 Political Science 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EHS 1607 Social Work 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EHS 1608 Sociology 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

EHS 1699 Other studies in Human Society 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

 

** Patents, registered designs and Plant Breeder's Rights include those granted to eligible researchers and institutions. 

50IJ = 50 indexed apportioned journal articles. 

50WO = 50 apportioned weighted outputs. 

50IJ/50WO = UoEs meeting either threshold will be evaluated. 

  



   

 

 

ERA 2018 Evaluation Handbook   Page 91 of 124 

Humanities and Creative Arts (HCA) 

Low Volume 
Threshold 

Journal 
Article 

Citation 
Analysis 

Peer Review (30% of outputs to be nominated by output type) 

 

Traditional 
outputs by 

outlet 
frequency 

 

HERDC 
Research 
Income 

(Categories 1-
4) 

Applied Measures Staff data Assessable output types 

 

Committee 

 

FoR Code 

 

FoR Title 

 

Books 

 

Book 
Chapters 

 

Journal 
articles 

 

Conference 

Publications 

Non-traditional outputs by 
type 

Patents ** 
 

Registered 
designs** 

 

Plant 
breeder's 
rights** 

 

NHMRC 
endorsed 

Guidelines 

 

Research 
Commercializatio

n income 

 

Researcher
s by level 

 

 

Traditional 
outputs by 

type 

Non-traditional outputs 
by type 

 

Other NTRO 

Research 
Report for 

External Body 

 

Other NTRO 

Research 
Report for 
External 

Body 

HCA 12 Built Environment and Design 50WO - Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes - - Yes Yes Yes Yes Yes 

HCA 1201 Architecture 50WO - Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes - - Yes Yes Yes Yes Yes 

HCA 1202 Building 50WO - Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes - - Yes Yes Yes Yes Yes 

HCA 1203 Design Practice and Management 50WO - Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes - - Yes Yes Yes Yes Yes 

HCA 1204 Engineering Design 50WO - Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes - - Yes Yes Yes Yes Yes 

HCA 1205 Urban and Regional Planning 50WO - Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes - - Yes Yes Yes Yes Yes 

HCA 1299 Other Built Environment and Design 50WO - Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes - - Yes Yes Yes Yes Yes 

HCA 18 Law and Legal Studies 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - - Yes Yes Yes Yes 

HCA 1801 Law 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - - Yes Yes Yes Yes 

HCA 1802 Maori Law 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - - Yes Yes Yes Yes 

HCA 1899 Other Law and Legal Studies 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - - Yes Yes Yes Yes 

HCA 19 Studies in Creative Arts and Writing 50WO - Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes - - Yes Yes Yes Yes Yes 

HCA 1901 Art Theory and Criticism 50WO - Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes - - Yes Yes Yes Yes Yes 

HCA 1902 Film, Television and Digital Media 50WO - Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes - - Yes Yes Yes Yes Yes 

HCA 1903 Journalism and Professional Writing 50WO - Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes - - Yes Yes Yes Yes Yes 

HCA 1904 Performing Arts and Creative Writing 50WO - Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes - - Yes Yes Yes Yes Yes 

HCA 1905 Visual Arts and Crafts 50WO - Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes - - Yes Yes Yes Yes Yes 

HCA 1999 Other Studies in Creative Arts and Writing 50WO - Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes - - Yes Yes Yes Yes Yes 

HCA 20 Language, Communication and Culture 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

HCA 2001 Communication and Media Studies 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

HCA 2002 Cultural Studies 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

HCA 2003 Language Studies 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

HCA 2004 Linguistics 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

HCA 2005 Literary Studies 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

HCA 2099 Other Language, Communication and Culture 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

HCA 21 History and Archaeology 50WO - Yes Yes Yes Yes Yes Yes Yes Yes Yes* - - - Yes Yes Yes Yes Yes 

HCA 2101 Archaeology 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

HCA 2102 Curatorial and Related Studies 50WO - Yes Yes Yes Yes Yes Yes Yes Yes Yes - - - Yes Yes Yes Yes Yes 

HCA 2103 Historical Studies 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

HCA 2199 Other History and Archaeology 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

HCA 22 Philosophy and Religious Studies 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

HCA 2201 Applied Ethics 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

HCA 2202 History and Philosophy of Specific Fields 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

HCA 2203 Philosophy 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

HCA 2204 Religion and Religious Studies 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

HCA 2299 Other Philosophy and Religious Studies 50WO - Yes Yes Yes Yes Yes Yes Yes Yes - - - - Yes Yes Yes Yes Yes 

 

** Patents, registered designs and Plant Breeder's Rights include those granted to eligible researchers and institutions. 

50IJ = 50 indexed apportioned journal articles. 

50WO = 50 apportioned weighted outputs. 

50IJ/50WO = UoEs meeting either threshold will be evaluated.  



   

 

 

ERA 2018 Evaluation Handbook   Page 92 of 124 

Medical and Health Sciences (MHS) 

Low Volume 
Threshold 

Journal 
Article 

Citation 
Analysis 

Peer Review (30% of outputs to be nominated by output type) 

 

Traditional 
outputs by 

outlet 
frequency 

 

HERDC 
Research 
Income 

(Categories 1-
4) 

Applied Measures Staff data Assessable output types 

 

Committee 

 

FoR Code 

 

FoR Title 

 

Books 

 

Book 
Chapters 

 

Journal 
articles 

 

Conference 

Publications 

Non-traditional outputs by 
type 

Patents ** 
 

Registered 
designs** 

 

Plant 
breeder's 
rights** 

 

NHMRC 
endorsed 

Guidelines 

 

Research 
Commercialization 

income 

 

Researcher
s by level 

 

 

Traditional 
outputs by 

type 

Non-traditional outputs 
by type 

 

Other NTRO 

Research 
Report for 

External Body 

 

Other NTRO 

Research 
Report for 
External 

Body 

*** 10 Technology 
50IJ/50W

O Yes* Yes* Yes* Yes* Yes* - Yes* Yes Yes Yes Yes* Yes* - Yes Yes Yes - Yes 

MHS 1004 Medical Biotechnology 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

MHS 11 Medical and Health Sciences 50IJ Yes - - - - - - Yes Yes Yes - - Yes Yes* Yes Yes - Yes 

MHS 1101 Medical Biochemistry and Metabolomics 50IJ Yes - - - - - - Yes Yes Yes - - Yes Yes Yes Yes - Yes 

MHS 1102 Cardiorespiratory Medicine and Haematology 50IJ Yes - - - - - - Yes Yes Yes - - Yes Yes Yes Yes - Yes 

MHS 1103 Clinical Sciences 50IJ Yes - - - - - - Yes Yes Yes - - Yes Yes Yes Yes - Yes 

MHS 1104 Complementary and Alternative Medicine 50IJ Yes - - - - - - Yes Yes Yes - - Yes - Yes Yes - Yes 

MHS 1105 Dentistry 50IJ Yes - - - - - - Yes Yes Yes - - Yes Yes Yes Yes - Yes 

MHS 1106 Human Movement and Sports Science 50IJ Yes - - - - - - Yes Yes Yes - - Yes - Yes Yes - Yes 

MHS 1107 Immunology 50IJ Yes - - - - - - Yes Yes Yes - - Yes Yes Yes Yes - Yes 

MHS 1108 Medical Microbiology 50IJ Yes - - - - - - Yes Yes Yes - - Yes Yes Yes Yes - Yes 

MHS 1109 Neurosciences 50IJ Yes - - - - - - Yes Yes Yes - - Yes Yes Yes Yes - Yes 

MHS 1110 Nursing 50IJ Yes - - - - - - Yes Yes Yes - - Yes - Yes Yes - Yes 

MHS 1111 Nutrition and Dietetics 50IJ Yes - - - - - - Yes Yes Yes - - Yes - Yes Yes - Yes 

MHS 1112 Oncology and Carcinogenesis 50IJ Yes - - - - - - Yes Yes Yes - - Yes Yes Yes Yes - Yes 

MHS 1113 Ophthalmology and Optometry 50IJ Yes - - - - - - Yes Yes Yes - - Yes Yes Yes Yes - Yes 

MHS 1114 Paediatrics and Reproductive Medicine 50IJ Yes - - - - - - Yes Yes Yes - - Yes Yes Yes Yes - Yes 

MHS 1115 Pharmacology and Pharmaceutical Sciences 50IJ Yes - - - - - - Yes Yes Yes - - Yes Yes Yes Yes - Yes 

MHS 1116 Medical Physiology 50IJ Yes - - - - - - Yes Yes Yes - - Yes Yes Yes Yes - Yes 

MHS 1117 Public Health and Health Services 50IJ Yes - - - - - - Yes Yes Yes - - Yes - Yes Yes - Yes 

MHS 1199 Other Medical and Health Sciences 50IJ Yes - - - - - - Yes Yes Yes - - Yes - Yes Yes - Yes 

MHS 17 Psychology and Cognitive Sciences 50IJ Yes - - - - - - Yes Yes - - - - Yes Yes Yes - Yes 

MHS 1701 Psychology 50IJ Yes - - - - - - Yes Yes - - - - Yes Yes Yes - Yes 

MHS 1702 Cognitive Sciences 50IJ Yes - - - - - - Yes Yes - - - - Yes Yes Yes - Yes 

MHS 1799 Other Psychology and Cognitive Science 50IJ Yes - - - - - - Yes Yes - - - - Yes Yes Yes - Yes 

 

*For these two-digit codes, material will be evaluated using the same indicators as used for the relevant material at the four-digit level e.g. in 10 Technology a journal article submitted in 1001 will be evaluated at the two-digit level using citation analysis, not peer review. 

** Patents, registered designs and Plant Breeder's Rights include those granted to eligible researchers and institutions. 

*** The two-digit FoR 10 will be assessed jointly across the BB, EE and MHS Committees. 

50IJ = 50 indexed apportioned journal articles. 50WO = 50 apportioned weighted outputs. 

50IJ/50WO = UoEs meeting either threshold will be evaluated.  
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Mathematical, Information and Computing 
Sciences (MIC) 

Low Volume 
Threshold 

Journal Article 
Citation 
Analysis 

Peer Review (30% of outputs to be nominated by output type) 

 

Traditional 
outputs by 

outlet 
frequency 

 

HERDC 
Research Income 
(Categories 1-4) 

Applied Measures Staff data Assessable output types 

 

Committee 

 

FoR Code 

 

FoR Title 

 

Books 

 

Book 
Chapters 

 

Journal 
articles 

 

Conference 

Publications 

Non-traditional outputs by 
type 

  Patents ** 
 

Registered 
designs** 

 

Plant 
breeder's 
rights** 

 

NHMRC 
endorsed 

Guidelines 

 

Research 
Commercializatio

n income 

 

Researcher
s by level 

 

 

Traditional 
outputs by 

type 

Non-traditional outputs 
by type 

 

Other NTRO 

Research 
Report for 

External Body 

 

Other NTRO 

Research 
Report for 
External 

Body 

MIC 01 Mathematical Sciences 50IJ/50
WO 

Yes* Yes* Yes* Yes* Yes* - Yes* Yes Yes Yes - - - Yes Yes Yes - Yes 

MIC 0101 Pure Mathematics 50WO - Yes Yes Yes Yes - Yes Yes Yes Yes - - - Yes Yes Yes - Yes 

MIC 0102 Applied Mathematics 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

MIC 0103 Numerical and Computational Mathematics 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

MIC 0104 Statistics 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

MIC 0105 Mathematical Physics 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

MIC 0199 Other Mathematical Sciences 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

MIC 08 Information and Computing Sciences 50WO - Yes Yes Yes Yes - Yes Yes Yes Yes Yes - - Yes Yes Yes - Yes 

MIC 0801 Artificial Intelligence and Image Processing 50WO - Yes Yes Yes Yes - Yes Yes Yes Yes Yes - - Yes Yes Yes - Yes 

MIC 0802 Computation Theory and Mathematics 50WO - Yes Yes Yes Yes - Yes Yes Yes Yes Yes - - Yes Yes Yes - Yes 

MIC 0803 Computer Software 50WO - Yes Yes Yes Yes - Yes Yes Yes Yes Yes - - Yes Yes Yes - Yes 

MIC 0804 Data Format 50WO - Yes Yes Yes Yes - Yes Yes Yes Yes Yes - - Yes Yes Yes - Yes 

MIC 0805 Distributed Computing 50WO - Yes Yes Yes Yes - Yes Yes Yes Yes Yes - - Yes Yes Yes - Yes 

MIC 0806 Information Systems 50WO - Yes Yes Yes Yes - Yes Yes Yes Yes Yes - - Yes Yes Yes - Yes 

MIC 0807 Library and Information Studies 50WO - Yes Yes Yes Yes - Yes Yes Yes Yes Yes - - Yes Yes Yes - Yes 

MIC 0899 Other Information and Computing Sciences 50WO - Yes Yes Yes Yes - Yes Yes Yes Yes Yes - - Yes Yes Yes - Yes 

 

** Patents, registered designs and Plant Breeder's Rights include those granted to eligible researchers and institutions. 

50IJ = 50 indexed apportioned journal articles. 

50WO = 50 apportioned weighted outputs. 

50IJ/50WO = UoEs meeting either threshold will be evaluated. 
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Physical, Chemical and Earth Sciences (PCE) 

Low Volume 
Threshold 

Journal 
Article 

Citation 
Analysis 

Peer Review (30% of outputs to be nominated by output type) 
 

Traditional 
outputs by 

outlet 
frequency 

 

HERDC 
Research 
Income 

(Categories 1-
4) 

Applied Measures Staff data Assessable output types 

 

Committee 

 

FoR 
Code 

 

FoR Title 

 

Books 

 

Book 
Chapters 

 

Journal 
articles 

 

Conference 

Publications 

Non-traditional outputs by 
type 

  Patents ** 
 

Registered 
designs** 

 

Plant 
breeder's 
rights** 

 

NHMRC 
endorsed 

Guidelines 

 

Research 
Commercializatio

n income 

 

Researcher
s by level 

 

 

Traditional 
outputs by 

type 

Non-traditional outputs 
by type 

 

Other NTRO 

Research 
Report for 

External Body 

 

Other NTRO 

Research 
Report for 
External 

Body 

PCE 02 Physical Sciences 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0201 Astronomical and Space Sciences 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0202 
Atomic, Molecular, Nuclear, Particle and Plasma 
Physics 

50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0203 Classical Physics 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0204 Condensed Matter Physics 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0205 Optical Physics 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0206 Quantum Physics 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0299 Other Physical Sciences 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 03 Chemical Sciences 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0301 Analytical Chemistry 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0302 Inorganic Chemistry 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0303 Macromolecular and Materials Chemistry 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0304 Medicinal and Biomolecular Chemistry 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0305 Organic Chemistry 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0306 Physical Chemistry (incl. Structural) 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0307 Theoretical and Computational Chemistry 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0399 Other Chemical Sciences 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 04 Earth Sciences 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0401 Atmospheric Sciences 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0402 Geochemistry 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0403 Geology 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0404 Geophysics 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0405 Oceanography 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0406 
Physical Geography and Environmental 
Geoscience 

50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

PCE 0499 Other Earth Sciences 50IJ Yes - - - - - - Yes Yes Yes - - - Yes Yes Yes - Yes 

** Patents, registered designs and Plant Breeder's Rights include those granted to eligible researchers and institutions. 

50IJ = 50 indexed apportioned journal articles. 

50WO = 50 apportioned weighted outputs. 

50IJ/50WO = UoEs meeting either threshold will be evaluated.  
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Appendix K—Fields of research code summary 
This appendix outlines the list of four-digit FoR codes under each two-digit code. It also 
reproduces the exclusions REC members should be aware of at the two digit level. This is 
provided as a reminder and basic guide—REC members should refer to the ANZSRC published 
by the ABS for details at the four-digit level, and a list of six-digit codes underneath. ANZSRC: 
www.abs.gov.au > Statistical methods & classifications > View All Classifications > Australian 
and New Zealand Standard Research Classification. 

01—Mathematical Sciences 
This division covers mathematics, statistics, and mathematical aspects of the physical sciences. 
This division contains six groups: 

0101 Pure Mathematics 

0102 Applied Mathematics 

0103 Numerical and Computational Mathematics 

0104 Statistics 

0105 Mathematical Physics 

0199 Other Mathematical Sciences 

Exclusions: 
a) Statistical physics is included in Group 0203 Classical Physics. 

b) Statistical mechanics associated with chemical processes is included in 0307 Theoretical and 
Computational Chemistry. 

c) Mathematics associated with computer science is included in Division 08 Information and 
Computing Sciences. 

d) Bioinformatics is included in Group 0601 Biochemistry and Cell Biology. 

e) Geodesy is included in Group 0909 Geomatic Engineering. 

f) Applications of control theory to engineering are included in Groups 0906 Electrical and 
Electronic Engineering and 0913 Mechanical Engineering. 

g) Applications of statistical techniques are included in the appropriate division, e.g. the 
statistical analysis of correlations between human health and environmental factors is included 
in Division 11 Medical and Health Sciences. 

h) Mathematics and statistics applied in economics are included in Division 14 Economics. 

i) Criminology is included in Group 1602 Criminology. 

j) History and philosophy of science is included in Group 2202 History and Philosophy of 
Specific Fields 

 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS. 

http://www.abs.gov.au/ausstats/abs@.nsf/mf/1297.0
http://www.abs.gov.au/
http://www.abs.gov.au/ausstats/abs@.nsf/mf/1297.0
http://www.abs.gov.au/ausstats/abs@.nsf/mf/1297.0
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02—Physical Sciences 
This division covers the physical sciences. It includes biological physics (other than human 
biophysics), medical physics and synchrotron and accelerator technologies. This division has 
seven groups: 

0201 Astronomical and Space Sciences 

0202 Atomic, Molecular, Nuclear, Particle and Plasma Physics 

0203 Classical Physics 

0204 Condensed Matter Physics 

0205 Optical Physics 

0206 Quantum Physics 

0299 Other Physical Sciences 

Exclusions: 
a) Mathematical aspects of physics are included in Group 0105 Mathematical Physics. 

b) Optical properties of materials are included in Group 0303 Macromolecular and Materials 
Chemistry. 

c) Tropospheric and stratospheric physics are included in Group 0401 Atmospheric Sciences. 

d) Extraterrestrial geology is included in Group 0403 Geology. 

e) Geophysics is included in Group 0404 Geophysics. 

f) Soil physics is included in Group 0503 Soil Sciences. 

g) Engineering aspects of the physical sciences are included in Division 09 Engineering. 

h) Technological aspects of the physical sciences are included in Division 10 Technology. 

i) Human biophysics is included in Group 1116 Medical Physiology. 

j) History and philosophy of science is included in Group 2202 History and Philosophy of 
Specific Fields. 

 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS. 
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03—Chemical Sciences 
This division covers the chemical sciences. It includes immunological and bioassay methods, 
forensic chemistry, and atmospheric chemistry. This division has eight groups:  

0301 Analytical Chemistry 

0302 Inorganic Chemistry 

0303 Macromolecular and Materials Chemistry 

0304 Medicinal and Biomolecular Chemistry 

0305 Organic Chemistry 

0306 Physical Chemistry (incl. Structural) 

0307 Theoretical and Computational Chemistry 

0399 Other Chemical Sciences 

Exclusions: 
a) Atmospheric sciences, other than atmospheric chemistry, are included in Group 0401 
Atmospheric Sciences. 

b) Geochemistry is included in Group 0402 Geochemistry. 

c) Mineralogy and crystallography are included in Group 0403 Geology. 

d) Soil chemistry is included in Group 0503 Soil Sciences. 

e) Pharmacology for animal use is included in Group 0707 Veterinary Sciences. 

f) Biochemistry other than biomolecular chemistry or medical biochemistry is included in Group 
0601 Biochemistry and Cell Biology. 

g) Chemical engineering is included in Group 0904 Chemical Engineering. 

h) Food chemistry is included in Group 0908 Food Sciences. 

i) Mechanical engineering is included in Group 0913 Mechanical Engineering. 

j) Biocatalysis is included in Group 1003 Industrial Biotechnology. 

k) Nanoscale characterisation and nanotechnology other than nanochemistry are included in 
Group 1007 Nanotechnology. 

l) Medical biochemistry is included in Group 1101 Medical Biochemistry and Metabolomics. 

m) Clinical chemistry is included in Group 1103 Clinical Sciences. 

n) Pharmacology for human use and human toxicology is included in Group 1115 
Pharmacology and Pharmaceutical Sciences. 

o) Criminology is included in Group 1602 Criminology. 

p) History and philosophy of science is included in Group 2202 History and Philosophy of 
Specific Fields. 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS.  
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04—Earth Sciences 
This division covers the earth sciences. This division has seven groups: 

0401 Atmospheric Sciences 

0402 Geochemistry 

0403 Geology 

0404 Geophysics 

0405 Oceanography 

0406 Physical Geography and Environmental Geoscience 

0499 Other Earth Sciences 

Exclusions: 
a) Mesospheric, ionospheric and magnetospheric physics is included in Group 0201 
Astronomical and Space Sciences. 

b) Solid state chemistry and the chemical aspects of crystallography and are included in Group 
0302 Inorganic Chemistry. 

c) Environmental and atmospheric chemistry are included in Group 0399 Other Chemical 
Sciences. 

d) Environmental sciences, including environmental monitoring, soil science and carbon 
sequestration science are included in Division 05 Environmental Sciences. 

e) Marine ecology and palaeontology associated with palaeoecological studies is included in 
Group 0602 Ecology. 

f) Agricultural applications of hydrology are included in Group 0799 Other Agricultural and 
Veterinary Sciences. 

g) Water reticulation for household and non-agricultural industry use is included in Groups 0904 
Chemical Engineering and 0905 Civil Engineering. 

h) Environmental engineering is included in Group 0907 Environmental Engineering. 

i) Materials engineering is included in Group 0912 Materials Engineering. 

j) Mining, mineral processing and metallurgy are included in Group 0914 Resources 
Engineering and Extractive Metallurgy. 

k) Social aspects of geography are included in Group 1604 Human Geography. 

l) History and philosophy of science is included in Group 2202 History and Philosophy of 
Specific Fields. 

 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS. 
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05—Environmental Sciences 
This division covers environmental sciences. This division has four groups: 

0501 Ecological Applications 

0502 Environmental Science and Management 

0503 Soil Sciences 

0599 Other Environmental Sciences 

Exclusions: 
a) Environmental chemistry is included in Group 0399 Other Chemical Sciences. 

b) Atmospheric sciences are included in Group 0401 Atmospheric Sciences. 

c) Hydrology and environmental geoscience are included in Group 0406 Physical Geography 
and Environmental Geoscience. 

d) Basic ecological research is included in Group 0602 Ecology. 

e) Management of land and soil for agricultural production is included in Group 0701 
Agriculture, Land and Farm Management. 

f) Management of forests for forestry production is included in Group 0705 Forestry Sciences. 

g) Carbon capture engineering is included in Group 0904 Chemical Engineering. 

h) Environmental engineering is included in Group 0907 Environmental Engineering. 

i) Environmental biotechnology is included in Group 1002 Environmental Biotechnology. 

j) Environmental nanotechnology is included in Group 1007 Nanotechnology. 

k) Management of land and parks in built environments is included in Group 1205 Urban and 
Regional Planning. 

l) Environment economics are included in Group 1402 Applied Economics. 

m) Ecological economics is included in Group 1499 Other Economics. 

n) Environment policy is included in Group 1605 Policy and Administration. 

o) History and philosophy of science is included in Group 2202 History and Philosophy of 
Specific Fields. 

 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS. 
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06—Biological Sciences 
This division covers biological sciences. This division has nine groups: 

0601 Biochemistry and Cell Biology 

0602 Ecology 

0603 Evolutionary Biology 

0604 Genetics 

0605 Microbiology 

0606 Physiology 

0607 Plant Biology 

0608 Zoology 

0699 Other Biological Sciences 

Exclusions: 
a) Biological mathematics is included in Group 0102 Applied Mathematics. 

b) Biostatistics is included in Group 0104 Statistics. 

c) Biophysics other than human biophysics is included in Group 0299 Other Physical Sciences. 

d) Chemistry, including organic and biomolecular chemistry, is included in Division 03 Chemical 
Sciences. 

e) Palaeontology other than that associated with palaeoecological studies is included in Group 
0403 Geology. 

f) Applications of ecology are included in Group 0501 Ecological Applications. 

g) Conservation and biodiversity is included in Group 0502 Environmental Science and 
Management. 

h) Biological or life sciences associated with agricultural production or veterinary sciences are 
included in Division 07 Agricultural and Veterinary Sciences. 

i) Bioinformatics software is included in Group 0803 Computer Software. 

j) Technological applications of biology are included in Division 10 Technology. 

k) Biological or life sciences associated with human health and medicine are included in 
Division 11 Medical and Health Sciences. 

l) Criminology is included in Group 1602 Criminology. 

m) Animal bioethics is included in Group 2201 Applied Ethics. 

n) History and philosophy of science is included in Group 2202 History and Philosophy of 
Specific Fields. 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS. 
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07—Agricultural and Veterinary Sciences 
This division covers the sciences and technologies supporting agriculture. It includes: crop and 
pasture production; agronomy; horticultural production; animal production; forestry sciences; 
fisheries sciences; and veterinary sciences. This division has eight groups: 

0701 Agriculture, Land and Farm Management 

0702 Animal Production 

0703 Crop and Pasture Production 

0704 Fisheries Sciences 

0705 Forestry Sciences 

0706 Horticultural Production 

0707 Veterinary Sciences 

0799 Other Agricultural and Veterinary Sciences 

Exclusions: 
a) Hydrology other than agricultural hydrology is included in Group 0406 Physical Geography 
and Environmental Geoscience. 

b) Management of parks in natural environments is included in Group 0502 Environmental 
Science and Management. 

c) Soil sciences are included in Group 0503 Soil Sciences. 

d) Biological or life sciences not associated with agricultural and veterinary sciences or human 
health and medicine are included in Division 06 Biological Sciences. 

e) Food science, including food processing and packaging, is included in Group 0908 Food 
Sciences. 

f) Agricultural engineering is included in Group 0999 Other Engineering. 

g) Agricultural biotechnology is included in Group 1001 Agricultural Biotechnology. 

h) Biological control of pests, diseases and exotic species is included in Group 1002 
Environmental Biotechnology. 

i) Biological or life sciences associated with human health and medicine are included in Division 
11 Medical and Health Sciences. 

j) Management and planning of land and parks in built environments is included in Group 1205 
Urban and Regional Planning. 

k) Agricultural economics is included in Group 1402 Applied Economics. 

l) Management of non-rural businesses is included in Group 1503 Business and Management. 

m) Animal bioethics is included in Group 2201 Applied Ethics. 

n) History and philosophy of science is included in Group 2202 History and Philosophy of 
Specific Fields. 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS. 
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08—Information and Computing Sciences 
This division covers information and computing sciences. This division has eight groups: 

0801 Artificial Intelligence and Image Processing 

0802 Computation Theory and Mathematics 

0803 Computer Software 

0804 Data Format 

0805 Distributed Computing 

0806 Information Systems 

0807 Library and Information Studies 

0899 Other Information and Computing Sciences 

Exclusions: 
a) Mathematics not associated with computer science is included in Division 01 Mathematical 
Sciences. 

b) Cheminformatics is included in Group 0304 Medicinal and Biomolecular Chemistry. 

c) The development of computer software, other than mathematics and bioinformatics software, 
which has applications to fields other than Division 08 Information and Computing Sciences is 
included in the appropriate divisions, e.g. computer modelling for atmospheric research is 
included in Division 04 Earth Sciences; software development for forest management is 
included in Division 07 Agricultural and Veterinary Sciences. 

d) Bioinformatics is included in Group 0601 Biochemistry and Cell Biology. 

e) Mechatronics for automotive engineering are included in Group 0902 Automotive 
Engineering. 

f) Signal processing and non-manufacturing robotics are included in Group 0906 Electrical and 
Electronic Engineering. 

g) Geospatial information systems are included in Group 0909 Geomatic Engineering. 

h) Manufacturing robotics, mechatronics (excluding automotive applications) and CAD/CAM 
systems are included in Group 0910 Manufacturing Engineering. 

i) Communications technologies are included in Group 1005 Communications Technologies. 

j) Development of computer hardware is included in Group 1006 Computer Hardware. 

k) Health information systems, including surveillance, are included in Group 1117 Public Health 
and Health Services. 

l) Business records and information management and business information systems are 
included in Group 1503 Business and Management. 

m) Computer perception, memory and attention are included in Group 1702 Cognitive Sciences. 

n) Computational linguistics is included in Group 2004 Linguistics. 

o) Archival, repository and related studies is included in Group 2102 Curatorial and Related 
Studies. 

p) History and philosophy of science is included in Group 2202 History and Philosophy of 
Specific Fields. 

 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS.  
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09—Engineering 
This division covers engineering. This division has sixteen groups: 

0901 Aerospace Engineering 

0902 Automotive Engineering 

0903 Biomedical Engineering 

0904 Chemical Engineering 

0905 Civil Engineering 

0906 Electrical and Electronic Engineering 

0907 Environmental Engineering 

0908 Food Sciences 

0909 Geomatic Engineering 

0910 Manufacturing Engineering 

0911 Maritime Engineering 

0912 Materials Engineering 

0913 Mechanical Engineering 

0914 Resources Engineering and Extractive Metallurgy 

0915 Interdisciplinary Engineering  

0999 Other Engineering 

 
Exclusions: 
a) Control theory is included in Group 0102 Applied Mathematics. 

b) Physics, including space sciences, materials physics, optoelectronics and quantum 
electronics, is included Division 02 Physical Sciences. 

c) Chemistry, including materials chemistry and the theory and design of materials, is included 
in Division 03 Chemical Sciences. 

d) Earth sciences, including geophysics and hydrology, are included in Division 04 Earth 
Sciences. 

e) Environmental science, including carbon sequestration science, is included in Division 05 
Environmental Sciences. 

f) Agricultural science, including agricultural hydrology and post-harvest packaging, 
transportation and storage of agricultural products, is included in Division 07 Agricultural and 
Veterinary Sciences. 

g) Information and software engineering are included in Division 08 Information and Computing 
Sciences. 

h) Biotechnology, nanotechnology and the development of computer hardware and 
communications technologies are included in Division 10 Technology. 

i) Materials used in dentistry are included in Group 1105 Dentistry. 

j) Human nutrition is included in Group 1111 Nutrition and Dietetics. 

k) Architectural acoustics is included in Group 1201 Architecture. 
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l) Building science, construction management and quantity surveying are included in Group 
1202 Building. 

m) Engineering design, other than chemical, environmental, materials, satellite, missile and 
space vehicle is included in Group 1204 Engineering Design. 

n) Transport planning is included in Group 1205 Urban and Regional Planning. 

o) Technical writing is included in Group 1903 Journalism and Professional Writing. 

p) History and philosophy of engineering is included in Group 2202 History and Philosophy of 
Specific Fields. 

 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS. 
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10—Technology 
This division covers technology. For the purposes of this classification, technology R&D is 
defined as the application of science and engineering knowledge to the development of tools 
and techniques which have wide application in other fields of R&D and/or in society more 
generally. It includes: biotechnology; communications technologies; computer hardware; and 
nanotechnology. This division has eight groups: 

1001 Agricultural Biotechnology 

1002 Environmental Biotechnology 

1003 Industrial Biotechnology 

1004 Medical Biotechnology 

1005 Communications Technologies 

1006 Computer Hardware 

1007 Nanotechnology 

1099 Other Technology 

Exclusions: 
a) Mathematics and statistics are included in Division 01 Mathematical Sciences. 

b) Photonics, optoelectronics and optical communications are included in Group 0205 Optical 
Physics. 

c) Quantum communication is included in Group 0206 Quantum Physics. 

d) Nanochemistry is included in Group 0303 Macromolecular and Materials Chemistry. 

e) Environmental science is included in Division 05 Environmental Sciences. 

f) Improvement of plants and animals through selective breeding is included in Division 07 
Agricultural and Veterinary Sciences. 

g) Information technology not directly associated with computer hardware is included in Division 
08 Information and Computing Sciences. 

h) Engineering, including aerospace, biomedical and environmental engineering and remote 
sensing, is included in Division 09 Engineering. 

i) Assisted reproduction technologies are included in Group 1114 Paediatrics and Reproductive 
Medicine. 

j) Pharmacogenomics is included in Group 1115 Pharmacology and Pharmaceutical Sciences. 

k) Ethical use of technology is included in Group 2201 Applied Ethics. 

l) History and philosophy of technology is included in Group 2202 History and Philosophy of 
Specific Fields. 

 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS.  
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11—Medical and Health Sciences 
This division covers the medical and health sciences. This division has eighteen groups: 

1101 Medical Biochemistry and Metabolomics 

1102 Cardiorespiratory Medicine and Haematology 

1103 Clinical Sciences 

1104 Complementary and Alternative Medicine 

1105 Dentistry 

1106 Human Movement and Sports Science 

1107 Immunology 

1108 Medical Microbiology 

1109 Neurosciences 

1110 Nursing 

1111 Nutrition and Dietetics 

1112 Oncology and Carcinogenesis 

1113 Ophthalmology and Optometry 

1114 Paediatrics and Reproductive Medicine 

1115 Pharmacology and Pharmaceutical Sciences 

1116 Medical Physiology 

1117 Public Health and Health Services 

1199 Other Medical and Health Sciences 
Exclusions: 
a) Medical physics, biophysics unrelated to humans and accelerators and other equipment for 
the production of radioisotopes for nuclear medicine are included in Group 0299 Other Physical 
Sciences. 

b) Medicinal and biomolecular chemistry is included in Group 0304 Medicinal and Biomolecular 
Chemistry. 

c) Biological sciences without application to human health and disease are included in the 
appropriate groups in Division 06 Biological Sciences. 

d) Biological and life sciences associated with agricultural and veterinary studies are included in 
Division 07 Agricultural and Veterinary Sciences. 

e) Health informatics is included in Group 0807 Library and Information Studies. 

f) Biomedical engineering is included in Group 0903 Biomedical Engineering. 

g) Nutritional content and balance of foods is included in Group 0908 Food Sciences. 

h) Medical biotechnology is included in Group 1004 Medical Biotechnology. 

i) Nanomedicine is included in Group 1007 Nanotechnology. 

j) Ergonomics is included in Group 1203 Design Practice and Management. 

k) Health economics is included in Group 1402 Applied Economics. 

l) Demography is included in Group 1603 Demography. 

m) Health policy is included in Group 1605 Policy and Administration. 
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n) Psychology, including biological psychology and sport and exercise psychology, is included 
in Group 1701 Psychology. 

o) Neurocognitive patterns and neural networks are included in Group 1702 Cognitive Sciences. 

p) Music therapy is included in Group 1904 Performing Arts and Creative Writing. 

q) Human and animal bioethics and medical ethics are included in Group 2201 Applied Ethics. 

r) History and philosophy of medicine is included in Group 2202 History and Philosophy of 
Specific Fields. 

 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS. 
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12—Built Environment and Design 
This division covers built environment and design. It includes: architecture; building; design from 
both engineering and aesthetic perspectives; and urban and regional planning. This division has 
six groups: 

1201 Architecture 

1202 Building 

1203 Design Practice and Management 

1204 Engineering Design 

1205 Urban and Regional Planning 

1299 Other Built Environment and Design 

Exclusions: 
a) Management of parks in natural environments is included in Group 0502 Environmental 
Science and Management. 

b) Agricultural land use and planning is included in Group 0701 Agriculture, Land and Farm 
Management. 

c) Satellite, space vehicle and missile design are included in Group 0901 Aerospace 
Engineering. 

d) Chemical engineering design is included in Group 0904 Chemical Engineering. 

e) Civil engineering, including construction materials and transport engineering is included in 
Group 0905 Civil Engineering. 

f) Environmental engineering design is included in Group 0907 Environmental Engineering. 

g) Surveying is included in Group 0909 Geomatic Engineering. 

h) Urban and regional studies other than planning are included in Group 1604 Human 
Geography. 

i) Urban policy is included in Group 1605 Policy and Administration. 

j) Fine arts are included in Group 1905 Visual Arts and Crafts. 

 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS. 
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13—Education 
This division covers education. It includes: education systems; curriculum and pedagogy; and 
specialist education studies. This division has four groups: 

1301 Education Systems 

1302 Curriculum and Pedagogy 

1303 Specialist Studies in Education 

1399 Other Education 

Exclusions: 
a) Economics of education are included in Group 1402 Applied Economics. 

b) Education policy is included in Group 1605 Policy and Administration. 

c) Sociology of education is included in Group 1608 Sociology. 

d) Educational psychology is included in Group 1701 Psychology. 

e) Educational linguistics is included in Group 2004 Linguistics. 

f) History and philosophy of education is included in Group 2202 History and Philosophy of 
Specific Fields. 

 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS. 
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14—Economics 
This division covers economics. This division has four groups: 

1401 Economic Theory 

1402 Applied Economics 

1403 Econometrics 

1499 Other Economics 

Exclusions: 
a) Taxation accounting is included in Group 1501 Accounting, Auditing and Accountability. 

b) Financial econometrics is included in Group 1502 Banking, Finance and Investment. 

c) Economic geography is included in Group 1604 Human Geography. 

d) Economic development policy is included in Group 1605 Policy and Administration. 

e) Taxation law is included in Group 1801 Law. 

f) History and philosophy of economics is included in Group 2202 History and Philosophy of 
Specific Fields. 

 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS. 
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15—Commerce, Management, Tourism and Services 
This division covers commerce, management, tourism and services. This division has eight 
groups: 

1501 Accounting, Auditing and Accountability 

1502 Banking, Finance and Investment 

1503 Business and Management 

1504 Commercial Services 

1505 Marketing 

1506 Tourism 

1507 Transportation and Freight Services 

1599 Other Commerce, Management, Tourism and Services 

Exclusions: 
a) Financial mathematics is included in Group 0102 Applied Mathematics. 

b) Farm management, rural management and agribusiness are included in Group 0701 
Agriculture, Land and Farm Management. 

c) Non-business information systems are included in Group 0806 Information Systems. 

d) Transport engineering is included in Group 0905 Civil Engineering. 

e) Transport planning is included in Group 1205 Urban and Regional Planning. 

f) The economics of taxation are included in Group 1402 Applied Economics. 

g) Econometrics other than financial econometrics is included in Group 1403 Econometrics. 

h) Private policing and security services are included in Group 1602 Criminology. 

i) Demography is included in Group 1603 Demography. 

j) Taxation law is included in Group 1801 Law. 

k) Social impacts of marketing are included in Group 2001 Communication and Media Studies. 

l) Cultural impacts of marketing are included in Group 2002 Cultural Studies. 

m) Business ethics is included in Group 2201 Applied Ethics. 

n) Business and labour history is included in Group 2202 History and Philosophy of Specific 
Fields. 

 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS. 
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16—Studies in Human Society 
This division covers studies in human society. It includes: policy and political science; social 
work; anthropology; criminology; and human geography. This division has nine groups: 

1601 Anthropology 

1602 Criminology 

1603 Demography 

1604 Human Geography 

1605 Policy and Administration 

1606 Political Science 

1607 Social Work 

1608 Sociology 

1699 Other Studies in Human Society 

Exclusions: 
a) Forensic statistics is included in Group 0104 Statistics. 

b) Forensic chemistry is included in Group 0399 Other Chemical Sciences. 

c) Physical geography is included in Group 0406 Physical Geography and Environmental 
Geoscience. 

d) Anthropological genetics is included in Group 0604 Genetics. 

e) Forensic biology is included in Group 0699 Other Biological Sciences. 

f) Health care administration is included in Group 1117 Public Health and Health Services. 

g) Educational administration is included in Group 1303 Specialist Studies in Education. 

h) Economics, including urban and regional economics, is included in Division 14 Economics. 

i) Actuarial studies are included in Group 1502 Banking, Finance and Investment. 

j) Forensic psychology is included in Group 1701 Psychology. 

k) Law and society and criminal law are included in Group 1801 Law. 

l) Language in society (sociolinguistics) is included in Group 2004 Linguistics. 

m) Archaeology is included in Group 2101 Archaeology. 

n) History and philosophy of science, technology and the social sciences are included in Group 
2202 History and Philosophy of Specific Fields. 

o) Social philosophy is included in Group 2203 Philosophy. 

p) Religion and society is included in Group 2204 Religion and Religious Studies. 

 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS. 
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17—Psychology and Cognitive Sciences 
This division covers psychology and cognitive sciences. This division has three groups: 

1701 Psychology 

1702 Cognitive Sciences 

1799 Other Psychology and Cognitive Sciences 

Exclusions: 
a) Artificial intelligence is included in Group 0801 Artificial Intelligence and Image Processing. 

b) The application of psychology to computer-human interactions is included in Group 0806 
Information Systems. 

c) Psychiatry and psychotherapy is included in Group 1103 Clinical Sciences. 

d) Neuroscience is included in Group 1109 Neurosciences. 

e) Mental health is included in Group 1117 Public Health and Health Services. 

f) Learning sciences are included in Group 1303 Specialist Studies in Education. 

g) Criminology is included in Group 1602 Criminology. 

h) Linguistics other than linguistic processes is included in Group 2004 Linguistics. 

i) History and philosophy of the social sciences are included in Group 2202 History and 
Philosophy of Specific Fields. 

j) Philosophical psychology and philosophy of cognition are included in Group 2203 Philosophy. 

 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS. 
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18—Law and Legal Studies 
This division covers law and legal studies. This division has three groups: 

1801 Law 

1802 Maori Law 

1899 Other Law and Legal Studies 

Exclusions: 
a) Criminology, including policing and correctional theory, is included in Group 1602 
Criminology. 

b) Legal ethics and human rights and justice issues are included in Group 2201 Applied Ethics. 

c) History and philosophy of law and justice is included in Group 2202 History and Philosophy of 
Specific Fields. 

 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS. 
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19—Studies in Creative Arts and Writing 
This division covers studies in the creative arts and writing. It includes: art theory and criticism; 
film, television and digital media; journalism and professional writing; performing arts and 
creative writing; and visual arts and crafts. This division has six groups: 

1901 Art Theory and Criticism 

1902 Film, Television and Digital Media 

1903 Journalism and Professional Writing 

1904 Performing Arts and Creative Writing 

1905 Visual Arts and Crafts 

1999 Other Studies in Creative Arts and Writing 

Exclusions: 
a) Computer software is included in Group 0803 Computer Software. 

b) Communications technologies, including broadcasting systems, are included in Group 1005 
Communications Technologies. 

c) Computer hardware is included in Group 1006 Computer Hardware. 

d) Design studies are included in Division 12 Built Environment and Design. 

e) Communication and media studies are included in Group 2001 Communication and Media 
Studies. 

f) Cultural studies, including screen and media culture, are included in Group 2002 Cultural 
Studies. 

g) Literary studies are included in Group 2005 Literary Studies. 

h) Curatorial and related studies are included in Group 2102 Curatorial and Related Studies. 

i) History and philosophy of the humanities, other than art history, are included in Group 2202 
History and Philosophy of Specific Fields. 

 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS. 
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20—Language, Communication and Culture 
This division covers language studies, communication and culture. It includes literary studies 
and linguistics. This division has six groups: 

2001 Communication and Media Studies 

2002 Cultural Studies 

2003 Language Studies 

2004 Linguistics 

2005 Literary Studies 

2099 Other Language, Communication and Culture 

Exclusions: 
a) Communications technologies are included in Group 1005 Communications Technologies. 

b) Marketing and advertising, other than their social or cultural impacts, are included in Group 
1505 Marketing. 

c) Linguistic anthropology is included in Group 1601 Anthropology. 

d) Linguistic processes are included in Group 1702 Cognitive Sciences.  

e) Film, television, digital media, creative writing, professional writing and journalism are 
included in Division 19 Studies in Creative Arts and Writing. 

f) Cultural conservation is included in Group 2102 Curatorial and Related Studies. 

g) Biography is included in Group 2103 Historical Studies. 

h) History and philosophy of the humanities are included in Group 2202 History and Philosophy 
of Specific Fields. 

i) Philosophy of language is included in Group 2203 Philosophy. 

 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS. 
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21—History and Archaeology 
This division covers history and archaeology. It includes curatorial and related studies. This 
division has four groups: 

2101 Archaeology 

2102 Curatorial and Related Studies 

2103 Historical Studies 

2199 Other History and Archaeology 

Exclusions: 
a) Librarianship is included in Group 0807 Library and Information Studies. 

b) History of architecture is included in Group 1201 Architecture. 

c) History of design is included in Group 1203 Design Practice and Management. 

d) History of the built environment is included in Group 1205 Urban and Regional Planning. 

e) Anthropology is included in Group 1601 Anthropology. 

f) Art history is included in Group 1901 Art Theory and Criticism. 

g) Cultural studies are included in Group 2002 Cultural Studies. 

h) History of specific concepts or fields of study which defy geographical classification other 
than architecture, design, built environment and art are included in Group 2202 History and 
Philosophy of Specific Fields. 

 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS. 
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22—Philosophy and Religious Studies 
This division covers philosophy and religious studies. It includes the history and philosophy of 
specific fields. This division has five groups: 

2201 Applied Ethics 

2202 History and Philosophy of Specific Fields 

2203 Philosophy 

2204 Religion and Religious Studies 

2299 Other Philosophy and Religious Studies 

Exclusions: 
a) Mathematical logic is included in Group 0101 Pure Mathematics. 

b) Humane treatment of animals in agriculture, domestic or sporting environments is included in 
Group 0702 Animal Production. 

c) History of architecture is included in Group 1201 Architecture. 

d) History of design is included in Group 1203 Design Practice and Management. 

e) History of the built environment is included in Group 1205 Urban and Regional Planning. 

f) Political philosophy is included in Group 1606 Political Science. 

g) Sociology and social studies of science and technology is included in Group 1608 Sociology. 

h) Psychology of religion is included in Group 1701 Psychology. 

i) Human rights law is included in Group 1801 Law. 

j) Art history is included in Group 1901 Art Theory and Criticism. 

k) Language studies are included in Group 2003 Language Studies. 

l) Historical linguistics is included in Group 2004 Linguistics. 

m) History of peoples, nations or geographic areas is included in Group 2103 Historical Studies. 

 

For exclusions at the four-digit level please refer to the ANZSRC published by the ABS. 
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Appendix L—Aboriginal and Torres Strait Islander studies 
The ANZSRC provides alternative groupings to aid the understanding of research from different 
cultural perspectives which are unique to Australia and New Zealand. Six-digit codes relating to 
Aboriginal and Torres Strait Islander studies are provided below together with the related four-
digit code and discipline grouping. 

FoR Description Comments 

050201 Aboriginal and Torres Strait Islander 
Environmental Knowledge 

Discipline Grouping—EE 

05—Environmental Sciences 

0502—Environmental Sciences and Management 

080601 Aboriginal and Torres Strait Islander 
Information and Knowledge Systems 

Discipline Grouping—MIC 

08—Information and Computing Sciences 

0806—Information Systems 

080701 Aboriginal and Torres Strait Islander 
Knowledge Management 

Discipline Grouping—MIC 

08—Information and Computing Sciences 

0807—Library and Information Studies 

110403 Traditional Aboriginal and Torres Strait 
Islander Medicine and Treatments 

Discipline Grouping—MHS 

11—Medical and Health Sciences 

1104—Complementary and Alternative Medicine 

111701 Aboriginal and Torres Strait Islander Health Discipline Grouping—MHS 

11—Medical and Health Sciences 

1117—Public Health and Health Services 

130301 Aboriginal and Torres Strait Islander 
Education 

Discipline Grouping—EHS 

13—Education 

1303—Specialist Studies in Education 

160501 Aboriginal and Torres Strait Islander Policy Discipline Grouping—EHS 

16—Studies in Human Society 

1605—Policy and Administration 

169902 Studies of Aboriginal and Torres Strait 
Islander Society 

Discipline Grouping—EHS 

16—Studies in Human Society 

1699—Other Studies in Human Society 

180101 Aboriginal and Torres Strait Islander Law Discipline Grouping—HCA 

18—Law and Legal Studies 

1801—Law 

190401 Aboriginal and Torres Strait Islander 
Performing Arts 

Discipline Grouping—HCA 

19—Studies in Creative Arts and Writing 

1904—Performing Arts and Creative Writing 

200201 Aboriginal and Torres Strait Islander 
Cultural Studies 

Discipline Grouping—HCA 
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FoR Description Comments 

20—Language, Communication and Culture 

2002—Cultural Studies 

200319 Aboriginal and Torres Strait Islander 
Languages 

Discipline Grouping—HCA 

20—Language, Communication and Culture 

2004—Linguistics 

200501 Aboriginal and Torres Strait Islander 
Literature 

Discipline Grouping—HCA 

20—Language, Communication and Culture 

2005—Literary Studies 

210101 Aboriginal and Torres Strait Islander 
Archaeology 

Discipline Grouping—HCA 

21—History and Archaeology 

2101—Archaeology 

210301 Aboriginal and Torres Strait Islander History Discipline Grouping—HCA 

21—History and Archaeology 

2103—Historical Studies 
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Appendix M—Eligible ERA institutions 
An eligible institution is one that meets the criteria of a ‘Higher Education Provider’ under the 
Higher Education Support Act 2003 and is listed as a Table A or B provider. A list of eligible 
institutions is given below.  

Institution Abbreviation 

Australian Catholic University ACU 

Batchelor Institute of Indigenous Tertiary Education BAT 

Bond University BON 

Central Queensland University  CQU 

Charles Darwin University CDU 

Charles Sturt University  CSU 

Curtin University of Technology[1]  CUT 

Deakin University  DKN 

Edith Cowan University  ECU 

Federation University Australia FED 

Griffith University  GRF 

James Cook University  JCU 

La Trobe University  LTU 

Macquarie University MQU 

MCD University of Divinity[2] DIV 

Monash University  MON 

Murdoch University  MUR 

Queensland University of Technology  QUT 

Royal Melbourne Institute of Technology[3] RMT 

Southern Cross University  SCU 

Swinburne University of Technology  SWN 

The Australian National University ANU 

The Flinders University of South Australia  FLN 

The University of Adelaide  ADE 
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Institution Abbreviation 

The University of Melbourne  MEL 

The University of Notre Dame Australia  NDA 

The University of Queensland  QLD 

The University of Sydney  SYD 

The University of Western Australia  UWA 

Torrens University Australia TOR 

University of Canberra  CAN 

University of New England  UNE 

University of New South Wales  NSW 

University of Newcastle  NEW 

University of South Australia  USA 

University of Southern Queensland  USQ 

University of Tasmania  TAS 

University of Technology, Sydney  UTS 

University of the Sunshine Coast  USC 

University Western Sydney[4] WSU 

University of Wollongong WOL 

Victoria University VIC 

 

[1] Currently known as Curtin University 

[2] Currently known as University of Divinity 

[3] Currently known as RMIT University 

[4] Currently known as Western Sydney University 

 

https://dataportal.arc.gov.au/ERA/NationalReport/2018/pages/abbreviations_glossary_appendices/appendix-1eligible-institutions/#_ftnref1
https://dataportal.arc.gov.au/ERA/NationalReport/2018/pages/abbreviations_glossary_appendices/appendix-1eligible-institutions/#_ftnref2
https://dataportal.arc.gov.au/ERA/NationalReport/2018/pages/abbreviations_glossary_appendices/appendix-1eligible-institutions/#_ftnref3
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 Impact management – here and down under 
Seminar with Dr Tom Keenan, CSIRO 

 
Presenter  
Tom Keenan, PhD, is the Senior Advisor at the Planning, Performance and Impact team of the 
Commonwealth Scientific and Industrial Research Organisation (CSIRO), Australia. Tom’s portfolio 
includes a great depth of understanding and extensive experience in all aspects of planning, 
performance, and evaluation, particularly in the rapidly developing area of research impact planning, 
monitoring, and assessment. He has more than 20 years’ experience as both a practitioner and 
researcher within the field of business management. He has been engaged as an executive leader 
within, and a consultant to, national for-profit and not-for-profit SMEs, as well as government agencies 
and private corporations. Online profile  
 
 
Abstract 
The Commonwealth Scientific and Industrial Research Organisation (CSIRO) is Australia’s national 
science agency. The purpose of CSIRO is ‘Solving the greatest challenges through innovative science 
and technology'. As a publicly funded research agency, CSIRO’s ability to articulate the impact of its 
science and technology to government, the Australian people, and other key stakeholders in a 
defensible and robust manner is vital for its continued existence. In his presentation, Dr Tom Keenan, 
the Senior Advisor in CSIRO’s Planning, Performance and Impact team, will discuss why researchers 
should be interested in impact; and how CSIRO’s specific approach to the planning, monitoring, and 
evaluation of impact (driven by its Impact Framework) can assist research and other mission-directed 
organisations to both actually deliver impact, and provide effective evidence to key stakeholders of 
that impact.  
 
  

https://www.csiro.au/en/About
https://research.qut.edu.au/mri/people/tom-keenan/


As at 5 Sept 2019 

                               

Programme 
 

Malmö University, Malmö 
 

Monday 7th of Oct   
Dinner.  
Time: TBD, maybe 18-18.30? 
You, Charlotte, Janne, Helena and maybe 1 or 2 more people. 
 
Tuesday 8th of Oct  
Venue: Neureus, 7th  floor, Malmö University 
 
08.30 - 09.00 Coffee 
09.00 - 10.30 Workshop Research Impact Assessment 
  Dr Tom Keenan 
  Dr Margareta Rämgård (SKÖN project) 
  Dr Jan Axelsson 
  Target group: Malmö University researchers.  
  We will discuss details of WS content 
 
Venue: Neureus, 3rd  floor, Malmö University 
 
11.00 - 12.00 Seminar Research Impact Assessment – the Australian perspective  

Special presentation and discussion exclusive for Malmö University Management 
 Dr Tom Keenan 

We will discuss details of WS content 
12.00 - 12.45 Lunch 
   
Venue: Room KL:3690, 3rd floor, Faculty of Odontology, Carl Gustafs väg 34 (Train station Triangeln) 
14.00 - 14.15 Welcome   Pro Vice Chancellor Charlotte Ahlgren Moritz 
    Introduction Dr Tom Keenan Director of Valorisation Jan Axelsson 
14.15 - 15.30 Research Impact Assessment – the Australian perspective     Dr Tom Keenan 

Content as discussed, 1/3 presentations, the same content. 
15.30 – 16.00 Discussion   Moderator Jan Axelsson    
 
Tuesday 8th /Wednesday 9th   
Train transfer to Linköping. You decide which day and time. Se information in the email. Choose 
between Tuesday evening/Wednesday day. 
 

Linköping University, Linköping 
 
Wednesday 9th Oct   
18.30 -  Dinner Central Linköping 
 You, Janne, Helena, and maybe 1 or 2 more people. 
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Thursday 10th Oct   
 
10.15 - 10.30     Introduction      Director of Valorisation Jan Axelsson  
10.30 - 11.40     Impact management – here and down under  Dr Tom Keenan 
  Content as discussed, 2/3 presentations, the same content. 
11.40 - 12.30     Discussion     Moderator: Jan Axelsson 
12.30 – 13.30 Lunch at Universitetsklubben 
13.30 - 15.00 Opportunity to informally discuss with Dr Keenan. Please indicate interest in the 

sign-up.  
 Helena will get back to you closer to this date when we see who has signed up for 

this meeting. 
 
Thursday 10th Oct   

Train transfer Linköping  Stockholm, together with Janne and Helena. We depart Linköping 
between 16 and 17. It’s a 2 hr journey. 
We will have dinner in Stockholm together with Micael Stehr (who was part of the group in 
Australia) and maybe 1 or 2 more people from KTH. 
 
Friday 11th of Oct  

Royal institute of Technology (KTH), Stockholm 
Venue: Kollegiesalen, 4th floor, Brinellvägen 8 
10.00 - 10.15 Welcome  KTH representative 

Introduction Dr Tom Keenan Jan Axelsson, LiU 
10.15 - 11.30 Research Impact Assessment – the Australian perspective  Dr Tom Keenan 
 Content as discussed, 3/3 presentations, the same content. 
11.30 - 12.30  Discussion                    Moderator: Jan 
Axelsson    
12.30 - 13.30 Lunch at restaurant Syster&Bror  Drottning Kristinas 
Väg 24 
13.30 - 14.15     Informal discussion for funding agency representatives and SKÖN-project board 
members  
14.15 - ca 15.30 Meeting: Anna Raask, Research Support Office (RSO). 
 
 
 



Australia’s National Science Agency

Impact Planning, 
Monitoring & 
Evaluation

A CSIRO Perspective

Dr Thomas Keenan
10 October, 2019
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300 jobs

patents

Biggest 
patent holder 

in Australia

2,122

licenses

Most with 
Australian 
companies

592Globally our 
publications are

in 15 of 22 
research fields

Top

1%

schools 
benefit from 
our scientists

in schools 
program

1,300+

people visit our 
public facilities 

and visitor 
centres 

200,
000+

5000+

primary and 
secondary 

students took 
part in hands-on 

science 
education 
programs

42,233

The Commonwealth Scientific and Industrial Research Organisation (CSIRO) has delivered 
solutions for the environment, business and society for over 100 years.

54
talented staff

Sites around 
Australia & 

overseas 

3000+
industry partners 

across 

80+ 
countries



The breadth of CSIRO

Business Units, Facilities & Services

National 
Infrastructure                                     

Astronomy & Space 
Science

Australian Animal 
Health Laboratory

Marine National 
Facility

National Computing 
Infrastructure

National Research 
Collections

Service businesses span the breadth
CSIRO Futures CSIRO Publishing CSIRO Education

Infrastructure 
Services

SME Engagement

Agriculture & Food Energy

Health & Biosecurity Land & Water

Manufacturing Mineral Resources

Oceans & Atmosphere Data61



CSIRO’s contribution to Australia

1930
Black 

disease 
vaccine

1926
Prickly 

Pear Control

1936
CBPP 

vaccine

1938
Aerogard

1944
First 

Australian 
Soil Map

1949
CSIRAC: 

Australia’s 
first 

computer

1951
Myxomatosis 
Rabbit control

1952
Atomic 

Absorption 
Spectro-

photometer

1960
Softly

detergent

1971
Flammability 

standards

1986
Gene 

Shears

2005
Total 

Wellbeing 
diet

2012
Murray-

Darling Basin 
Plan

1995
Gene 

silencing

1996
RAFT 

polymerisation

1999
Relenza 

flu treatment

1991
Buffalo 
fly trap

1991
Extended wear 
contact lenses

1953
Solar 
Hot 

Water 

1957
SIROset 

permanent 
crease wool 

clothing

2009
UltraBattery

2012
Hendra 
Vaccine

2013
OptiCOOL 

energy 
control

1916
CSIRO 

Formed

1942
Radar

1961
Self-twisting 

yarn

1992
Fast Wi-fi

1988
Polymer

banknotes

2008
BARLEYmax

2011
Zebedee

1979
New cotton 

varieties

1972
Australia 
Telescope 
National
Facility

2011
Atlas of 
Living 

Australia

2013
Bowel Cancer 

Screening



Setting the Scene: 
Perspectives on 
Impact



What is research impact?

An effect on, change or benefit to the economy, 
society and environment, beyond those 
contributions to academic knowledge. 

ACADEMIA SOCIETY

Inputs Activities Outputs Outcomes Impacts

Credit: Jonathan Grant, King’s College



Why does impact matter?

Significant 
competition 
for funding

Understand & 
manage 

delivery & 
take-up risks

Corporate 
social 

responsibility

International 
groundswell of 
organisations 
expecting & 

adopting impact



Why impact planning, monitoring & evaluation?

Analysis
Greater awareness of collective action and impact
Informing future program design and delivery
Improvement in performance management

Allocation
Informing strategy
Informing investment decisions for greater returns
Align capabilities to customer needs

Advocacy
Evidence-based articulation and communication of the value 
of our work
Greater confidence for stakeholders

Accountability 
To Parliament, our clients and the public 

Required by funding bodies and legislation (PGPA Act 2013)



How is the CSIRO benefiting?

▪ Help delineate strategic and 
project-level roadmaps towards 
increasingly meaningful and lasting 
impacts

▪ Helping move beyond outputs to 
how research contributes to 
impacts

▪ Enhancing our understanding of 
how and why those impacts where 
achieved (or not) 

▪ Communication of our research 
impact



Why should researchers be interested in impact?

• Increases the likelihood of achieving 
outcomes from their work

• Increasing requirement of 
government and other stakeholders 
for funding 

• Improved ability to align relevant 
capabilities to end user needs

• Stronger ability to articulate and 
communicate the value of their 
work

• Provide greater confidence to their 
clients, the government, and the 
public

The How of Why: Impact Planning, Monitoring & Evaluation @ CSIRO |  Tom Keenan



CSIRO’s Impact Framework

Derived from the work of the W.K. Kellogg Foundation 

Can be controlled Direct influence Indirect influence

Intended results

Impact activity

Planning

Evaluating

Monitoring

Planned work

INPUTS
eg. resources, 

staff

ACTIVITIES
eg. 

methodology, 
work

OUTPUTS
eg. 

publications, 
reports

OUTCOMES
eg. Change in 

working 
practices, 

technology 
licences

IMPACT
eg. social, 

environmental,
economic

Engagement

Feedback



The intended or desired 
short-to-medium term 
effects /change expected 
to be realised from 
successful delivery of 
research outputs.

It usually requires the 
collective effort of 
partners.

An effect on, change or 
benefit to the economy, 
society or environment, 
beyond those contributions 
to academic knowledge. 

The desired change at this 
level is through the 
collective effort of partners 
and outside the control of 
the research manager.

The research solutions, 
services, and/or 
capacities that result 
from the completion of 
activities within a 
research portfolio or 
project.

Resources applied to 
deliver activities, such as 
budget, people, 
equipment, etc.

Actions taken or work 
performed through which 
inputs, such as funds, 
technical assistance and 
other types of resources 
are mobilised with the 
intention of achieving 
specific outputs.

M
ET

H
O

D
O

LO
G

Y
D

EF
IN

IT
IO

N
EX

A
M

P
LE

S

Within your control

Intended resultsPlanned work

Outside your control

Uptake
• Training accessed by 

users
• Awareness of new 

research protocols and 
techniques

Adoption
• industry, government 

&/or community usage
• process changes 

implemented
• behavioural change
• sales of new products 
• licenses / IP sold

Economic impact
• increased economic 

activity
• higher quality workforce
• productivity improvement

Environmental impact
• water savings
• habitat rehabilitation
• prevention of invasive 

species
• reduced CO2 emissions 

Social impact
• improved health & 

wellbeing
• increased social cohesion 
• Improved quality of life

• Publications
• prototypes
• patents granted
• training packages
• students completed
• new services
• new/updated 

standards
• reports

• staff FTE
• non-staff FTE
• appropriation funding
• external funding
• grants
• in-kind contributions 
• equipment/facilities

• research/technology 
development

• education
• industry engagement 

(incl. SMEs)
• international 

engagement

INPUTS ACTIVITIES OUTPUTS OUTCOMES IMPACT

Engagement Feedback

CSIRO’s Impact Framework



What is impact planning, monitoring & evaluation?

(Adapted from resultsbased.org 2016)

INPUTS ACTIVITIES OUTPUTS
IMMEDIATE 
OUTCOMES IMPACT

MEDIUM 
TERM 

OUTCOMES

Capability,  
behaviour, etc. 

change by 
people 

influenced by 
our partners

System level 
changes we 

want to 
promote

Capability,  
behaviour, etc. 

change by 
partners due to 

our outputs

Anything we 
have produced

What we doResources used

This is what we control or can influence

This is what makes a difference

What most research organisations 
conventionally plan, monitor & evaluate

IN SUM: The processes by which we determine future or realised impacts



An example completed template



An example completed template



Not like this…

Key 

green – local

pink - national  

blue – international

The farmer





Lots of opportunities but also challenges

…and in practice

Impact in the abstract…
IMPORTANCE OF:

▪ Collaborations and 
partnerships

▪ Enabling environment

▪ Sharing and learning from 
successes & failures

▪ Flexibility

▪ Diversity of skills and roles



Understanding context and external factors

▪ Local/global economic 
conditions

▪ Market conditions & 
competitors

▪ Regulatory approvals

▪ Policy environment/changes

▪ Freedom to operate

▪ Social license to operate

▪ Trends

- Emerging technologies

- Growing/declining sectors

▪ Stakeholder influence



Some commonly cited objections to adopting an impact 
perspective

The How of Why: Impact Planning, Monitoring & Evaluation @ CSIRO |  Tom Keenan

• Time to impact – it is too long to effectively 
track/measure

• ‘We can’t be expected to be held responsible 
for impact!’

• ‘Who is going to pay for ongoing monitoring?’

• It is an affront to scientific integrity & 
independence 

• It negatively affects the quality of scientific 
outputs

• It is not applicable to ‘blue sky’ science

• Increased workloads for researchers/project 
staff

• Loss of opportunity for serendipity

• ‘We already do this’ – confusion between 
impact planning & project management



Impact PM&E in 
Practice



Key Steps

1. Identifying the impacts

2. Developing the impact 
pathway

3. Selecting the indicators

4. Measuring changes in 
indicators

5. Developing the 
monitoring plan

1. Deciding on evaluation 
purpose and audience

2. Selecting case studies

3. Describing the impact 
pathway for major 
outcomes to assess

4. Developing agreed 
evaluation questions

5. Deciding the 
information gathering, 
resources and timing

6. Building your 
evaluation plan

1. Monitoring progress 
towards projected 
impact

2. Adaptive monitoring

3. Gathering information 
for evaluations

Planning1 Monitoring Evaluation2 3



The Basics: Planning

Consider:

▪ Different types of research have 
different pathways to adoption and 
impact

▪ Research often has multiple 
pathways to impact

▪ Design activities to match adopters 
and beneficiaries needs and 
conditions

1



Consider:

▪ What are the intended benefits and potential negative 
outcomes?

▪ Who might adopt? (target users and intermediaries)

▪ Why would they adopt?

▪ What do they adopt?

▪ What might promote or impede adopters and beneficiaries?

▪ When do we need to engage with stakeholders?

The Basics: Planning cont.1



Identifying the impacts you are trying to deliver:

▪ Do we adopt a triple bottom line perspective?

▪ What is the purpose of our organisation? How do our proposed 
impacts align with this?

▪ What is our organisation’s strategy? How will the delivery of our 
intended impacts assist in achieving this?

▪ Who are our key stakeholders? What are their expectations of us 
in relation to impact?

▪ Focus on 2 key questions: (a) what does success look like? (NB: 
it is generally not a publication in a leading journal or that the 
budget has been spent! ☺); (b) what is the ultimate answer to 
the ‘so what’ question?

The Basics: Planning cont.1



Consider:

▪ Are we on track according to plan? 

▪ Is the plan still the right plan? 

▪ What adjustments do we need to 
make? 

▪ What metrics will tell the story, 
capture the relevant information, and 
not be too costly to collect?

The Basics: Monitoring2



Monitoring & the link to the impact 
pathway:

▪ From our perspective, the impact 
pathway canvas should drive the 
approach to monitoring progress 
(and to program/project evaluation) 

▪ The pathway provides the essential 
structure of a monitoring & 
evaluation plan (M&E)

▪ A critical pathway to impact should 
be identified in the pathway canvas

▪ Relevant indicators & associated ways 
of providing evidence should be 
assigned to this critical pathway

The Basics: Monitoring2



What are indicators, measures and metrics?

An indicator tells you WHAT you will measure in order to assess whether 
each condition or event (represented in a box in the impact pathway) has 
been achieved or not.

• E.g. ‘Greenhouse Gas Emissions’, ‘Frost Free Seasons’, and ‘Precipitation’ 
are common indicators of climate change.

Measures and metrics tell you HOW your indicator is going to be 
measured. They quantify or qualify a result.

• E.g. A metric for the indicator ‘Frost Free Seasons’, is: 
• # of frost free days per year. It could also be: Average # of frost free 

days from 1980-1999.

How you measure your indicator will depend on what you want to know 
– they need to be fit for purpose ☺

2 The Basics: Monitoring cont.



The Basics: Evaluation

Consider:

▪ Which positive and 
negative, intended and 
unintended, direct and 
indirect impacts?

▪ How and why were the 
impacts achieved, or not 
(causality)?

▪ Which methods are 
appropriate for indicating 
the value of different 
types of impact 
(evaluation design)?

3



The Basics: Evaluation cont.

Consider:

▪ What is the counterfactual  – what might have happened 
without the project/program? 

▪ What role did the research organisation play alongside 
other partners (attribution/contribution)?

3



Capability
Knowledge, 

skills, etc.

Discovery 

Invention

Development 

Innovation

Deployment

Commercialisation, 
policy adoption, 

etc.

STAGE 1 STAGE 2 STAGE 3 STAGE 4

IMPACTINNOVATION SYSTEMS

Maintain and produce further 
capability

TH
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D
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YC
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The Basics: Evaluation (maturity and evidence required)

Outcomes/
TBL Impact Evidence

Inputs Data R&D Outputs and ExtensionD
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Our impact in action – planning



Our impact in action – Evaluation Guides 
and Impact Case Studies 



Our impact in action – case studies 
examples

AAHL

Colvera 

RAFT

EpiSCOPE

Cereal Rust Disease

Grapevine breeding

Prawn breeding and 
novel feed

Cotton Varieties

Agriculture 

Health 

eREEFS

Atlas of Living Australia 

Integrated Water 
Resource 
Assessments

Rabbit Biocontrol

Natural Environment

Longwall Mining

Concentrating Solar 

Energy Waste

OptiCOOL

Future Industries

104 case studies and counting… 



Assessment of CSIRO Impact and Value

Annual benefits from CSIRO research

> $9 Billion
Research portfolio provides estimated return > 6:1

To provide a contemporary estimate of the benefit-cost ratio for investment in 
CSIRO and contextualise this in the organisation’s overall value.

Quantified the value of 
43 existing case studies 

to date

Qualitative assessment of 
six other pathways through 
which CSIRO deliver value

PV of benefits 

$4.5b 
per year (43 case studies) 

Benefits 

~4 times
funding provided to 

CSIRO



Purposeful user engagement and communication strategies 
are required

Value of knowledge & technology translators, amplifiers and 
influencers

Value of social science to understand and help manage 
complex, systemic changes

Practice and cultural change required: Performance leadership 
+ appropriate incentives + organisational capacity

Flexibility in approach to evaluation. Not just about BCR and $, 
but broader value and learning. Mix the methods and be 
willing to experiment

Some lessons from practice



• Top Down:
• Embedding ‘impact’ in key organisational processes – investment decision making, 

external reviews, project management systems, reporting processes, evaluation & ROI 
approaches

• Bottom up:
• Working with researchers ‘on the front line’ – workshops focused on the impact 

framework, co-developing impact pathways & monitoring plans with key stakeholders, 
assisting monitoring & evaluation of impact, advocating a focus on long term, positive 
relationships with users & other stakeholders across the impact pathway 

Embedding an ‘Impact Culture’ in research organisations 
– Top down and bottom up



• Effective planning for, & monitoring & evaluation of, 
impact is crucial for the ultimate delivery of that impact 
through the uptake & adoption of research ‘babies’

• Researchers must engage effectively with end users and 
other key stakeholders at appropriate stages across the 
impact pathway to ensure the desired impact is realised

• Embedding impact culture in research organisations 
takes time – and requires both ‘top down’ & ‘bottom 
up’ approaches

Key messages



Discussion



Standard Impact Pathway Canvas



Standard Impact Pathway Canvas



Impact Planning Activity – Build Your Own Pathway

• Identify triple bottom line impacts 
that are relevant for your research 
[remember – strategy, purpose, what 
success looks like, and the ultimate 
answer to the ‘so what?’ question]

• Choose what you think is your 
primary impact

• Develop a ‘critical path’ to impact 
considering what outcomes, outputs, 
activities & inputs would be required 
for success

• Document any assumptions, risks, & 
counterfactual 

As an individual (or in small groups), and using the pathway 
canvas:



Impact Planning Activity – the Family Road Trip

• Open the envelope labelled ‘Road 
Trip’ on your table

• Read the scenario
• Sort the cards according to the 

categories provided
• What assumptions, risks & external 

influences could affect the success of 
the road trip?



Family Road Trip Impact Pathway

INPUTS ACTIVITIES OUTPUTS OUTCOMES IMPACTS
Family members

• 2 adults
• 2 kids

Car
• 1 Toyota Land 

Cruiser

Luggage & camping 
equipment

• 3 suitcases
• 1 tent
• 4 sleeping bags
• Cooking gear, food

Documents
• Personal 

identification
• Itinerary
• Map

Time
• 2 weeks vacation

Money
• $
• Budget

Plan trip

Drive

Camp

Visit attractions

Eat ice cream

Follow itinerary

Stay on budget

Find best ice cream

Enjoy trip as family

Arrive at reunion on 
time

Reconnect with 
extended family

Learn about aspects 
of Australian history

Gain a greater 
appreciation of 
Australia’s natural 
environment

Make family 
memories for years 
to come

Strengthen family 
bonds



Family Road Trip Impact Pathway

INPUTS ACTIVITIES OUTPUTS OUTCOMES IMPACTS

Family members
• 2 adults
• 2 kids

Car
• 1 Toyota Land Cruiser

Luggage & camping 
equipment

• 3 suitcases
• 1 tent
• 4 sleeping bags
• Cooking gear, food

Documents
• Personal identification
• Itinerary
• Map

Time
• 2 weeks vacation

Money
• $
• Budget

Plan trip
• Input of all family 

members on itinerary
• Parents develop and 

agree on budget
• Parents book vacation 

time

Drive
• # km (total and 

average)
• $ spent on Toyota 

Land Cruiser, e.g. fuel 
(total)

Camp
• # nights spent 

sleeping in tent (total)
• $ spent on campsite 

reservations (total)

Visit attractions
• # attractions visited
• $ spent on admission 

to attractions (total)

Eat ice cream
• # different flavours 

tasted (total)
• # ice cream shops 

visited (total)
• $ spent on ice cream 

(total)

Follow itinerary
• # and % attractions on 

itinerary visited

Stay on budget
• % budget spent

Find best ice cream
• Family consensus on 

best ice cream 

Enjoy trip as family
• Willingness to do 

another family road 
trip in the near future

• # times driver said “if I 
have to pull this car 
over…”

Arrive at reunion on time
• Attend welcome lunch 

at Uncle Bruce’s
• # minutes late or early
• # deviations from 

itinerary

Reconnect with extended 
family

• # extended family 
members talked to

• % extended family at 
reunion

Learn about aspects of 
Australian history

• # facts learned about 
Australian history

• Children’s school 
grades in Australian 
history pre- and post-
trip

Gain a greater appreciation 
of Australia’s natural 
environment

• # facts learned about 
Australian wildlife and 
geography

• % time spent outdoors 
while on trip

Make family memories for 
years to come

• # stories of the trip 
retold at future family 
events

Strengthened family bonds
• Plans made for future 

family reunion
• % family from this 

year’s reunion that 
commit to attend next  
family reunion

• # cards exchanged 
among extended 
family at Christmas
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Our purpose: We solve the greatest challenges 
through innovative science and technology.

Our vision: We are Australia’s innovation 
catalyst, collaborating to boost 
Australia’s innovation performance.
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Introduction

Box 1: What is impact for CSIRO?

CSIRO defines impact as:

“An effect on, change or benefit to the 
economy, society and environment, beyond 
contributions to academic knowledge”.

For the purposes of CSIRO’s impact evaluations, 
impact is the effect of CSIRO work that is 
generated after this work has been adopted.

The centrality of impact for CSIRO
We solve the greatest challenges through 
innovative science and technology.

We are Australia’s innovation catalyst, collaborating 
to boost Australia’s innovation performance.

Source: strategy.csiro.au

CSIRO, the Commonwealth Scientific and Industrial 
Research Organisation, was established to produce positive 
impact for the people of Australia. CSIRO’s origins date back 
to 1916, with the formation of the Commonwealth Advisory 
Council for Science and Industry1, and since that time 
CSIRO has grown to become one of the largest industrial 
research and innovation organisations in the world. CSIRO 
now produces public benefits across a broad range of 
research areas including agriculture, health, biosecurity, 
information technology, energy, environmental sciences, 
manufacturing, and mineral resources. In addition, the 
organisation also manages research facilities for the 
nation, and provides services such as Education and 
Outreach, connection to the SME sector, and futures. 

Working from sites across the nation and around 
the world, the aim of every CSIRO staff member is to 
create value for our stakeholders through innovation 
that delivers positive impact for Australia.

1 This body was replaced in 1920 by the Commonwealth Institute of Science and Industry, in turn replaced in 1926 by the Commonwealth Council for Scientific 
and Industrial Research, in turn replaced in 1949 by CSIRO. 

CSIRO was established to produce positive impact

CSIRO’s vision is to be Australia’s Innovation Catalyst

Evaluation provides robust evidence of impact

6 Impact Evaluation Guide



Why evaluate impact?
Simply stating the goal of producing positive impact 
is not enough. For CSIRO to fulfil its purpose, each 
year it must provide its stakeholders (and itself) 
with robust evidence that this goal is actually being 
accomplished. This, then, is the purpose of CSIRO’s 
impact evaluation activities: to provide a firm evidence 
base of the effects of CSIRO’s research and innovation 
activities on the economy, environment and society.

Industrialised economies are increasingly relying 
on technology development and deployment to 
raise productivity, and thereby increase economic 
competitiveness, as well as to address other significant 
challenges beyond economics. Equally important,  
the complexity of new technologies combined with 
the pressure to develop and deploy them quickly, 
mandates more efficient technology-based growth and 
innovation models. Managing technology development 
and deployment programs requires not only a solid 
rationale, but also real-time management and ex post 
evaluation of the nature and impacts of these programs.

The main drivers behind CSIRO’s increasing interest in 
evaluating its research impact are represented in the 4 A’s 
of impact evaluation.2

Evidence generated through impact evaluation is 
provided to key stakeholders groups including: 

• Government, for the purposes of accountability 
as required under legislation3 and by principles 
of better practice performance management; 

• CSIRO’s leadership, to inform future funding 
allocation in areas that show the greatest promise; 

• CSIRO researchers and business development 
managers, to support analysis on how to improve 
CSIRO’s research and innovation activities; and 

• the Australian public, to communicate and 
advocate for the vitally important role that 
science, research and innovation play in 
ensuring Australia’s security and prosperity.

Ultimately, the value of an impact evaluation is measured 
by the strength of the evidence produced and the 
credibility of the evaluation to its intended audience(s). 
Most particularly, though, it is demonstrated by the use 
of the evaluation information to inform and improve 
future decisions and actions. For these reasons, CSIRO 
actively seeks to ensure that its research evaluation 
reports are well utilised by their intended audiences.

2 Adapted from Adam, et al., 2018.

3 Most particularly, CSIRO’s establishing legislation and the Public Governance, Performance and Accountability Act 2013.

Allocation

Informing strategy

Informing investment decisions 
for greater returns

Align capabilities to customer needs

Advocacy

Evidence-based articulation and 
communication of the value of our work

Greater confidence for stakeholders

Analysis

Greater awareness of collective 
action and impact

Informing future program design and delivery

Improvement in performance management

Accountability

To Parliament, our clients and the public 

Required by funding bodies and 
legislation (PGPA Act 2013)
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Why produce an Impact 
Evaluation Guide?
CSIRO’s research activities and their impacts are diverse 
in nature and occur across many sectors of the economy. 
Some impacts can be evaluated quantitatively using 
economic analysis or statistical methodologies. The 
results may be able to be expressed in monetary terms. 
Other types of impacts – especially those relating 
to environmental or social effects - may have to be 
evaluated qualitatively. Ultimately though, each impact 
must be assessed within the context of a common 
framework if a comprehensive understanding of CSIRO’s 
impact and return on investment is to be developed.

This Impact Evaluation Guide articulates such a common 
framework; its consistent and rigorous use across 
CSIRO supports comparability of results from each 
evaluation – across business units, and across time. 

The Guide describes the minimum requirements for all 
CSIRO impact evaluations, regardless of the purpose of 
the evaluation or the ‘unit of evaluation’ (which could be 
an individual project, subject area, business unit or the 
whole enterprise). It guides researchers, CSIRO staff and 
engaged external support to address key relevant questions 
in a logically consistent manner, to select the appropriate 
resources and methods in the evaluation of CSIRO 
research, and to ensure consistency in analysing results.

Ultimately though, each impact must be assessed 
within the context of a common framework if a 
comprehensive understanding of CSIRO’s impact 
and return on investment is to be developed.
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Why has CSIRO publicly 
released the Guide?
The Guide has been publicly released because the challenge 
of demonstrating impact is one that faces all publicly 
funded research in Australia. This challenge was heightened 
by the introduction of the Public Governance, Performance 
and Accountability Act 2013, which strengthened the 
planning, performance and reporting requirements for 
all Australian Government departments and agencies. 

CSIRO believes that it is beneficial for the broader 
innovation system for Australia’s publicly funded research 
organisations to use a common approach to the assessment 
of the outcomes and impacts of their research. Doing so 
will allow the outputs of all such evaluations to be used 
collectively to demonstrate the significant public benefits 
that are constantly being generated by public funding for 
science, research and innovation. The collective results of 
such evaluations can also be used by funding agencies, 
government departments, and academic analysts in support 
of improving Australia’s innovation system performance.

A secondary motivation for the public release of this 
Guide is to foster dialogue with CSIRO’s peers relating to 
research impact evaluation. CSIRO seeks to continually 
improve its own practices and to strengthen its own 
internal evaluation culture. Such changes will occur 
most rapidly and effectively to the degree that CSIRO 
staff are able to compare their evaluation efforts with 
those undertaken within other research organisations.

It is important to note that the Guide is not being 
publicly offered because it advocates a new and different 
methodology to those applied elsewhere. On the contrary, 
the overall approach proposed within the Guide has 
been chosen so as to conform with both Australian 
Government standards and international ‘best practice’. 

View the guide at: www.csiro.au/en/About/
Our-impact/Evaluating-our-impact
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Because it seeks to align with Australian Government 
practice, this Guide is subject to update as developments 
occur across the Australian Government, and 
particularly as part of the Public Management 
Reform Agenda. Evaluators should consult the most 
current versions of these resources, apply an updated 
guidance provided therein, and discuss appreciable 
differences between them and this Guide to CSIRO. 

Other sources of reference material relevant to this  
Guide include:

• The Handbook of Practical Program Evaluation, 
3rd Edition (Wholey, 2010) – available to 
CSIRO staff through the CSIRO intranet

• Measuring research: A guide to research evaluation 
frameworks and tools (RAND Europe, 2013)

• HM Treasury Green and Magenta Books

• Research Excellence Framework (REF) 
2014 impact case studies

• Research Councils UK Pathways to Impact

• U.S. National Institute of Standards and 
Technology: The Theory and Practice of Public-
Sector R&D Economic Impact Analysis 

• U.S. Department of Energy: Evaluating the 
Realized Impacts of DOE/EERE R&D Programs 

• Handbook on the Theory and Practice 
of Program Evaluation. 

Source materials
As noted, the methodological approaches set out in the 
Guide have been developed to harmonise and/or accord 
with the advice provided by relevant Australian Government 
departments and agencies. This advice includes:

Resource Management Guide 
No. 131: Developing good 
performance information

Department of Finance, 2015

Guidance note: Cost-benefit 
analysis

Department of the Prime 
Minister and Cabinet, Office 
of Best Practice Regulation, 
2014

Environmental Policy Analysis: 
A Guide to NonMarket 
Valuation

Productivity Commission Staff 
Working Paper, 2014

Valuing the Future: the social 
discount rate in cost-benefit 
analysis

Productivity Commission 
Visiting Researcher Paper, 
2010

Guidelines for assessing the 
impacts of ACIAR’s research 
activities

Australian Centre for 
International Agricultural 
Research (ACIAR), 2008

Handbook of Cost-Benefit 
Analysis

Department of Finance and 
Administration, 2006

Introduction to Cost-Benefit 
Analysis and Alternative 
Evaluation Methodologies

Department of Finance and 
Administration, 2006
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CSIRO’s Impact 
Evaluation Principles
To ensure consistency in the application of CSIRO’s 
Impact Framework (refer Appendix A) and to maximise 
the opportunity to compare evaluation results, CSIRO 
has adopted a series of core evaluation principles that 
are to guide all research impact evaluations conducted 
by, or on behalf of, CSIRO. The principles are:

1. Impact evaluation4 should be designed to document 
effective outcomes – the purpose and intended 
audience must drive the design of the impact 
evaluation. If appropriation funding was used to 
conduct the research, then the Australian Government 
must be considered part of the intended audience.

2. CSIRO is interested in identifying all of the significant 
impacts (positive and negative, intended and 
unintended) of its research interventions using 
a triple-bottom-line lens  –  i.e. considering 
economic, environmental and social impacts. 
Difficulties in evaluating a specific research 
impact should not discourage its evaluation. 

3. As with planning for impact, and monitoring progress 
towards it, it is important to engage with clients and 
other stakeholders during the impact evaluation  
to ensure a more complete investigation, and a more 
thorough understanding, of the outcomes and  
impacts and any associated usage or adoption costs.  
The value of CSIRO work lies with those who adopt the 
outputs and therefore these users must be consulted 
regarding the extent of their values. Further, value 
creation is often driven by the collaborations CSIRO 
enters into with its key research and industry partners.  
A discussion of the nature and value of the relationships 
relevant for the research project or program under 
evaluation should be included in the case study report. 

4. CSIRO uses cost benefit analysis (CBA) as its primary 
methodology for research impact evaluation and 
augments this approach with other evaluation 
methodologies as appropriate depending on the 
nature of the projects, outcomes or impacts being 
evaluated. Other evaluation methodologies may 
include statistical approaches (e.g., regression 
discontinuity, difference in differences), scientometric 
approaches, or qualitative analyses. Impacts should 
be measured relative to a baseline and/or relative 
to a counterfactual under which the project was 
not supported and prevailing trends continued.

5. Where possible, all impacts evaluated should reference 
the relevant associated CSIRO Impact Categories 
which are fully described in Appendix C, to ensure 
later comparability and possible aggregation.

6. Where it is appropriate, and it is possible to do so,  
every effort should be made to quantify and monetise 
all identified outcomes and impacts – positive and 
negative. A narrative must be provided to articulate the 
nature of the outcome or impact, and any assumptions 
made about it, especially if it is being evaluated 
through the use of non-market evaluation techniques.

7. All assumptions and key decisions made throughout 
the evaluation need to be documented in the final 
Impact Evaluation Report to ensure that the process 
is transparent, and to enable users of the evaluation 
findings to know the limits of any future comparison 
and aggregation across impact evaluations.

8. CSIRO attributes research effort based on a 
cost share of the total research, development 
and extension or marketing investment that is 
necessary to achieve the outputs and outcomes.

4 Within the context of CSIRO’s Impact Evaluation Guide, the term ‘Impact evaluation’ is used to refer specifically to ex post impact evaluation. 
Refer Appendix B for further details.

Overview
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9. CSIRO uses a standard real discount rate of 7%. All costs 
need to be expressed in real dollars (i.e., adjusted for 
inflation) and then discounted using this real social 
discount rate. The dollar year for inflation adjustment 
and the base year for discounting should be the same. 
Costs are assumed to be incurred at the beginning of 
a period, and benefits accrue at the end of a period. 

10. Where it is at all possible, and in the interests 
of audit, stakeholders must be asked to validate 
the quantified and qualitative descriptions of 
the outcomes and impacts they have benefited 
from before finalising the impact evaluation.
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Establishing the purpose and audience

Determine what is being sought from the evaluation, for whom, and how the evaluation outcomes will be used.
STEP 1

Identifying the impacts 

Determine context, impacts to be evaluated and the pathways connecting them back to CSIRO.
STEP 2

Clarifying the impacts

Create a credible counterfactual, estimate CSIRO’s proportional effort, and establish how much impact has 
been realised.

STEP 3

Evaluating the impacts

Measure each impact, distributional effects and externalities.
STEP 4

Aggregation and comparability of impacts across programs of workSTEP 5

Sensitivity analysis and reporting

Perform a reality check and write up the findings
STEP 6

Figure 1: CSIRO’s Impact Evaluation Process
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STEP 1 

Establishing the purpose  
and audience

In light of CSIRO’s commitment to evaluation, all relevant 
parts of CSIRO should gather and store information that 
could support future impact evaluations. This includes 
(but is not limited to) any market or technical publications 
describing the rationale for action and investment; any 
analysis results describing or detailing the advantages, 
disadvantages, costs, or benefits of the solution; and basic 
data about uptake and usage by different stakeholders 
(e.g., who, when, where, why, how many, etc.). 

Impact evaluations may be conducted for a range of 
purposes and to provide information to a range of 
audiences. The way a particular evaluation is conducted, 
its unit of evaluation (e.g. project/program/business unit, 
etc.), the data that is collected for it, and the methodology 
used to interrogate that data, are all functions of the 
evaluation’s purpose and audience. Step 1 of CSIRO’s 
Impact Evaluation Process is therefore concerned 
with establishing these aspects of an evaluation. 

Generally speaking, CSIRO impact evaluations are 
undertaken for one (or more) of the four purposes 
of impact evaluation (i.e. accountability, allocation, 
analysis, and advocacy - see the Introduction). Table 1 
summarises these purposes in the CSIRO context, as well 
as the main types of audiences that they relate to.

TASK 1: Identify purpose and audience

Identify the purpose and audience of the impact evaluation that is being undertaken. If there are multiple purposes 
and audiences, determine their relative priority.

Table 1: Purposes and audiences of CSIRO impact evaluations

PURPOSE AUDIENCE

Accountability To provide evidence that research funding has been used 
effectively and in line with its initial intent.

External regulatory or funding bodies  
(e.g. Treasury, Australian National Audit Office).

Allocation To assess progress and inform future allocation of 
research funding to ensure that resources are used in the 
best and/or most efficient way.

Internal: Science, Strategy, Impact and Investment 
Committee and business unit reviews. 

Analysis To understand the reasons for success/failure of research 
outcomes and identify lessons learnt and areas for 
improvement.

Internal: business unit/ program/ group reviews.

Advocacy To demonstrate benefits and ‘make the case’ for a specific 
research area under the program of work, including 
CSIRO’s social licence to operate in particular fields.

Community, industry, and other external organisations 
and the broader public.
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STEP 2 

Identifying the impacts

Logically, before an impact can be evaluated it must 
first be identified; and for an impact to be claimed as a 
‘CSIRO impact’ there must be a clear pathway leading 
from the impact back to CSIRO. Hence, Step 2 of the 
evaluation process involves identifying the impacts to 
be evaluated, the pathways connecting them back to the 
research and innovation activities undertaken within 
the unit of evaluation, and their broader context.

2.1 Background
All CSIRO research projects/programs are undertaken 
with respect to a certain challenge. This challenge 
might have been (among other things):

• an innovation, or improvement to existing 
technology or processes, required by a business;

• a technology, material, compound, process, 
organism, or phenomenon, which CSIRO 
researchers were investigating;

• a new task or capability, that CSIRO or its partners 
were seeking to perform or to develop;

• a local, regional, national or global need that CSIRO was 
addressing through its research or innovation activities.

Because the impacts being evaluated arose as a 
consequence of CSIRO addressing the challenge, they will 
only be properly understandable when described in that 
context. For this reason, the evaluation report must provide 
sufficient details of the challenge to make it clear why 
CSIRO was involved. Key details of the challenge will also 
need to be provided to any consultants who are brought 
in to undertake a cost-benefit analysis for the evaluation. 
The rationale for CSIRO investment, action, or participation 
must be clearly articulated in the final evaluation report. 

As factual information on the history of the business, 
technology, task or issue that provides the context 
of the impact evaluation will play an essential 
role in the final evaluation report, the sources of 
all these facts – obtained through background 
research – must be credible and verifiable.

TASK 2.1: Background 

For each unit of evaluation, consider what elements of context must be known for the full significance of the impacts 
to be properly understood. Undertake thorough background research and carefully reference all factual material 
derived from this process.

Each claimed impact must be connected back to CSIRO

The history of the challenge provides essential context for understanding the impacts

Facts obtained through background research must be credible and verifiable 
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2.2 Identifying impacts
Impacts may be economic, societal, or environmental. 
Outcomes and impacts from research can be nuanced 
and multi-faceted. For example, a new fuel efficiency 
technology may have economic impacts (reduced 
fuel expenditure), environmental impacts (avoided 
emissions from fuel combustion), and societal impacts 
(avoided adverse health events because of improved air 
quality or environmental justice for communities near 
particularly intensive use of the predecessor technology). 
Further, if the technology is embodied in a new product 
there may be GDP, employment, and labour income 
impacts. Although they may not all be quantifiable, 
all dimensions of impact are important to CSIRO. 

Economic Impact Impacts on an economic system at 
a local, national or global level such 
as changes in revenue, operating 
costs, profitability, gross domestic 
product, employment or investment 
returns.

Societal Impacts Impacts on the well-being of the 
surrounding and wider community. 
Societal impacts include effects on 
health, equality, living standards, 
cohesion, resilience, security and 
safety practices. 

Environmental Impacts Impacts on living and non-
living natural systems, including 
ecosystems, land, air and water.

Table 2 provides the current list of subcategories  
within each of these master categories.  
A more detailed description of each of the  
sub-categories is provided within Appendix C.

Table 2: CSIRO’s Impact Categories

ECONOMIC IMPACTS ENVIRONMENTAL IMPACTS SOCIAL IMPACTS

National economic performance Air quality Health and wellbeing

Trade and competitiveness Ecosystem health and integrity  
(natural capital)

Access to resources, services and 
opportunities

Productivity and efficiency Climate Quality of life (material security  
and livelihoods)

Management of risk and uncertainty Natural hazards mitigation Safety

Policies and programs Energy generation and consumption Security (e.g. cyber, biological,  
civil and military)

New services, products, experiences  
and market niches 

Land quality Resilience 

Animal health and prosperity Aquatic environments Indigenous culture and heritage

Securing and protecting existing markets Built environments Innovation and human capital  
(creativity and invention)

Social cohesion (social inclusion,  
social capital and social mobility)
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This list provides a good starting point for identifying 
impacts, but it is not exhaustive of all possible impacts. If 
a project being evaluated has generated impacts that are 
not on this list then they should be included regardless.

Although impacts may be multifaceted, care must be 
taken not to double count impacts. This is especially 
true when impacts are being monetised using either 
market or non-market valuation methods. For example, 
continuing our example from above, combining fuel 
cost savings and avoided expenditures to treat adverse 
health events is acceptable because the values being 
combined reflect distinct aspects of the impact. However, 
combining community members’ willingness to pay (WTP) 
to live in a cleaner environment with avoided health 
expenditures would be problematic because the WTP 
estimate likely accounts for the value someone would 
ascribe to avoiding any health problems they would 
otherwise face. Doing so would be double counting. 

Pay attention to the beneficiaries, either direct or indirect, 
of the project output. Private benefits are measured in 
the form of profits or cost-savings that accrue specifically 
to one party, often the innovator. The innovator may be 
CSIRO or a firm partnering with CSIRO. Public benefits are 
benefits that accrue to end users of the innovator’s product 
or service, or those who may benefit (or be affected) 
because of externalities and spill-overs. The combination 
of public and private benefits equals social benefits. 

Care should also be taken to consider where there are 
transfers of value between two or more Australian 
parties. Common transfer payments are sales revenue 
and royalty payments. If the analysis is conducted 
from the private perspective, then these are important 
benefits streams. If the analysis is conducted from the 
social perspective, revenues and royalties are transfers 
of value between parties, and therefore, may be 
signals of value creation but not necessarily economic 
benefits. The exception is when there are royalties 
and revenues earned from non-Australian sources. 

This consideration is important because if the analysis 
is on the returns to CSIRO, then the royalties CSIRO 
receives from any party can be considered a benefit. 
If the analysis is on returns to Australian society, then 
royalties are only a benefit if they come from abroad. This 
also relates to the above remarks on double counting. 
Counting royalty payments from an Australian end user 
of a CSIRO technology would be double counting because 
the royalty payment likely reflects at least some portion 
of the benefit the user gains from the technology. 

End users’ adoption costs reduce benefits; they are 
not part of the denominator of a benefit-cost ratio. 
The focus is on the returns to R&D. Therefore, the 
R&D investment costs are in the denominator. 

Monetisation of human health impacts should be 
undertaken with care and following consultation with 
CSIRO’s Performance & Impact Team about the impacts 
identified and quantified (e.g., avoided number of deaths, 
avoided number of injuries). Because CBA is CSIRO’s 
primary impact methodology, monetisation may be 
appropriate in order to aggregate results across multiple 
case studies. However, the evaluator should provide 
supporting cost effectiveness detail that relates the health 
impact to the project investment. An example would be 
number of avoided injuries for every $1 million of project 
cost. This supporting detail acknowledges the sensitivity 
around human health impacts and provides supplemental 
information for stakeholders to assess the meaningfulness 
of CSIRO’s research relevant to mortality and morbidity. 

Monetisation related to impacts on indigenous 
culture and heritage would need to be discussed 
with relevant stakeholders to assess the 
appropriateness of this approach. Assessors need to 
be mindful of any and all cultural sensitivities.

TASK 2.2: Identify impacts and their categories 

Starting with the provided CSIRO Impact Categories, 
but moving beyond them where necessary, 
identify the economic, environmental, and societal 
impacts arising from the project under evaluation. 
Consider both intended and unintended impacts, 
and both benefits and adverse consequences. 
Think broadly about the range of ways in 
which the project may have led to changes. 

CSIRO identifies impacts using triple-bottom-
line categories

All impacts should be included in the evaluation 
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An impact pathway can be a complex chain of events 
with a range of variables affecting each link in the chain, 
especially if the project included early-stage, strategic 
research. Ideally, outcomes and impacts would have been 
planned and anticipated using program management tools 
(such as CSIRO Impact Statements) at the commencement 
of the research project. Use of established impact plans 
can greatly reduce the effort required during subsequent 
evaluation and is recommended as best practice.

While it is preferable for CSIRO research projects to 
develop impact pathways during the planning phase of 
project initiation, this will not prevent those projects 
without previously developed impact pathways from 
developing them for the first time during an impact 
evaluation.5 However, research projects with previously 
developed impact pathways will be advantaged by 
already having collected monitoring information that 
can inform impact evaluations. Projects guided by 
an impact plan will also have better opportunities 
to maximise their outcomes and impacts.

TASK 2.3: Impact pathways

Determine if impact pathways have already been set out for the unit of evaluation. If so, then review and 
update them as required with input from researchers, Business Development staff, and other relevant 
stakeholders. Otherwise, undertake background research and develop the relevant pathway.

2.3 Establishing the 
impact pathways
An identified impact is only suitable for evaluation 
if a traceable causal relationship can be shown 
running from the original research project, through 
the creation of the research outputs, uptake and 
adoption outcomes, to the ultimate impacts. 

This relationship is known as an impact pathway and is 
encapsulated within CSIRO’s Impact Framework, depicted 
in Figure 2. It consists of inputs (such as staff, infrastructure 
and IP), activities (such as R&D, collaboration, extension), 
outputs (such as materials, technologies, processes and 
skills), outcomes (such as the adoption of the outputs 
by research partners) and impacts. Further details on 
the Impact Framework are provided in Appendix A.

Figure 2: CSIRO’s Impact Framework 

Engagement
Feedback

INPUTS ACTIVITIES OUTPUTS OUTCOMES IMPACT

Planned work Intended results

Can be controlled Direct influence Indirect

Tracing the causal relationships from research output to impact is imperative

CSIRO has developed procedures for mapping impact pathways 

5 Indeed, CSIRO researchers have developed specific methods for this purpose (e.g. Lazarow et al., 2015).
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2.4 Finalise method selection
Given the technical nature of CSIRO’s project outputs, 
most impact case studies are performed using CBA 
pursuant to a nonexperimental evaluation design. This is 
because statistical data are not often collected about the 
specific application of a CSIRO developed technology or 
other research output. If there is sufficient administrative 
data available about a technology or its adoption, 
econometric methods may be used to increase the rigour 
of the evaluation findings. These methods could include 
regression discontinuity or difference in differences. 
These methods exploit variation in available data to assess 
pre/post effects of a technology. Reliance on information 
collected through interviews alone adds recall as yet 
another source of measurement error. Use of econometric 
approaches mitigates this potential source of error. 

In addition, some CSIRO activities and impacts occur 
outside of direct technology adoption. For example, 
user facilities, education, and workforce development 
programs may have impacts on the local ecosystem that 
cannot be studied as effectively using CBA because the 
focus may be not on the efficiency or productivity of a 
new technology or process alone. In these instances, it 
could be useful to employ econometric approaches. 

For example, in evaluating to what extent a CSIRO 
facility or program stimulated changes in the regional 
composition of the workforce, start-up companies, or 
an industry cluster, understanding the timeline and 
nature of the CSIRO activity, coupled with available 
economic data on industry, workforce, and firm 
composition, affords an opportunity to study how 
CSIRO supports or nurtures the innovation ecosystem. 

Social network analysis is another approach to measuring 
the impact and influence of entities like CSIRO. Studying 
the patterns of relationships between different groups 
of innovators and their collaboration on different topics 
can provide valuable information about influence and the 
diffusion/uptake of a new idea or technology. Relationships 
can be measured using surveys, publications, patent 
data, and other sources. The utility of network analysis is 
that it can produce evidence about the linkages between 
CSIRO and ideas. This information is useful when new 
technologies are emerging and uptake is not yet strong 
enough to monetise impacts accurately, but anecdotal 
evidence suggests that ties to CSIRO are strong. Social 
network analysis can be paired with bibliometric analysis, 
as well as other traditional statistical approaches.

In general, given the budget, timeline, scope, and topical 
significance of the CSIRO case study, assess whether 
there are novel approaches which could be applied to 
assess impact. 

TASK 2.4: Finalise selection of evaluation methods

Select a method that is most relevant for the type 
of impact the CSIRO activity has delivered. While 
CBA is the default method, it is not always the most 
appropriate approach. The extent of uptake and 
adoption of the CSIRO output should be considered 
as part of the evaluation method selection process.
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Having established the impacts to be evaluated and 
that these impacts can be attributed back to inputs and 
activities undertaken by CSIRO, Step 3 involves clarifying 
the impact narrative in the light of: (1) what would have 
happened even with no involvement by CSIRO; (2) the 
contributions made by other organisations; and (3) 
how much of the anticipated impact is still to occur.

3.1 Counterfactual
Impact evaluation focuses on those incremental impacts 
that result from CSIRO’s work, which we refer to as net 
impacts in this section. The reference point for assessing 
these net impacts is known as the ‘counterfactual’. The 
net impact is estimated by comparing the observed 
or expected benefits with the counterfactual.

The counterfactual is the hypothetical situation that would 
have occurred in the absence of CSIRO’s intervention. 
When evaluating impact, it is important to be able 
to rule out alternative explanations for the impact’s 
cause ; to convincingly establish the degree to which 
a particular research intervention is responsible for an 
observed outcome or impact. It must be recognised that 
the counterfactual may not be static. In the absence of 
action by CSIRO, prevailing technological trends could 
mean that progress would have occurred, albeit on a 
longer time scale, at greater cost, or resulting in outputs 
producing lower efficiency or productivity. Net impacts 
should be measured relative to a realistic counterfactual. 

Counterfactual analysis enables evaluators to attribute 
cause and effect between the research intervention 
and the observed or expected outcomes and impacts. 
By establishing the counterfactual it is possible to 
isolate the influence of any alternative explanations 
to reveal the net impact of CSIRO’s research. 

The key challenge for an impact evaluation is when the 
counterfactual cannot be directly observed and must 
be approximated with reference to a comparison group 
or other intelligence. As discussed in Box 2, a range of 
accepted approaches exists for determining an appropriate 
comparison group for counterfactual analysis. 

STEP 3:  

Clarifying the impacts

Box 2: Data collection for the counterfactual

Ideally, consideration of the counterfactual will 
commence during the planning phase of a research 
program. If a baseline is established before 
research commences, and evidence of the state of 
the counterfactual is collected alongside ongoing 
monitoring activities of a treatment group, then 
the scientific method provides a ready solution to 
generating a robust counterfactual (through the use 
of control and treatment groups). If not, then the 
task of establishing a counterfactual retrospectively 
is still achievable, but is more complicated. 

Retrospective evaluations are usually conducted 
after the implementation phase and may exploit 
existing survey data, although the best evaluations 
will collect data as close to baseline as possible, 
to ensure comparability of treatment and control 
groups. One solution might be to look at the 
situation at the start of the research. Looking at 
analogous sectors or situations where adoption has 
not taken place: what are non-adopters doing? 
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Developing a counterfactual when key 
outside factors influenced change 
In the same hypothetical world noted above, the 
counterfactual may also differ from the status quo 
as key factors outside of CSIRO’s influence change 
over time. Social behavioural change, change in 
consumer preferences, environmental changes, 
macroeconomic trends, and/or regulatory changes 
may affect the outcomes and impacts of interest. 

If, for instance, a particular program of work increases 
agricultural production, then this increase is to be 
considered net of changes driven by other factors 
that had an influence on production such as weather, 
pest outbreaks, and/or changes to work practices.

Developing a realistic counterfactual
Counterfactual analysis includes: 

• an explanation of how changes in the 
outcomes would have occurred in the absence 
of a particular program of work; 

• a test of the effect of changes in those key 
variables that define the counterfactual 
through a sensitivity analysis; and 

• the use of control treatments in field experimentation or 
a replaced technology identified in adoption surveys as a 
starting point in technology-oriented impact evaluations. 

When developing a counterfactual it is essential to identify:

1. substitutes that could have led to similar 
outcomes/ impacts;

2. factors outside of CSIRO that may/did influence changes 
in the outcomes/impacts of interest.

Developing a counterfactual when there are 
substitutes
In a hypothetical world without the specific research 
intervention under evaluation having been undertaken, 
the counterfactual may differ from the status quo because 
new technologies, product varieties, etc. may have 
become available from other sources (e.g. as a result 
of other research work being undertaken nationally 
or internationally or through learning by doing). 

If equivalent substitutes (e.g. technologies or processes) 
have been developed, then these need to be identified 
and incorporated into the counterfactual. In this case, 
CSIRO’s research impact would be calculated as the 
difference between its own research impact and the 
research impact of the next closest substitute. 

TASK 3.1: Counterfactual

For each impact under investigation, consider:

• what would have happened without CSIRO’s work? 

• are there any substitutes that could have led to 
similar outcomes/impacts?

• have external factors influenced changes in the 
outcomes/impacts of interest? 
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3.2 Attribution
The next step is to consider how much of the 
observed impact is in fact attributable to CSIRO. This 
includes consideration of the work of collaborating 
organisations, and of new inputs beyond the 
research intervention under investigation.

Attribution of works when collaborating 
organisations were involved 
CSIRO often undertakes work in collaboration with other 
organisations, including sharing of capability, funds, 
intellectual property, etc. Therefore, calculating CSIRO’s, 
or another party’s, direct proportional effort towards the 
realised impact (intended or unintended) requires careful 
consideration of the key roles of participating organisations 
in a program of work. Specifically, this involves 
apportioning benefits when more than one organisation 
has participated in generating and adapting a technology 
or new idea, or where other inputs into additional 
work were also required before the impact occurred. 

CSIRO uses the practice of attributing effort based on 
a cost share of the total research, development and 
extension (RD&E) investment that was necessary to achieve 
the outputs and outcomes. Attributing impacts with 
cost shares is particularly useful if the level of effort (or 
research or other work) involved across organisations is 
similar. However, if most of the novel work is undertaken 
by a single organisation then the cost share approach may 
not be reflective of the actual contribution to research 
and attribution shares may have to be adjusted.

In order to avoid any discrepancies from impacts 
generated from multiple programs of work, criticism 
from partners, and/or self-reporting bias by staff 
members on their own contribution, it is recommended 
that, where possible, participating organisations 
agree on the shares (or apportioning method) to be 
used for the purpose of the impact evaluation.

Attribution of work when new inputs were 
involved
In order to apply research, or other works, and translate 
outputs into outcomes or impacts, a number of new inputs 
may be required. Those new inputs may in themselves 
have an effect on outcomes and impacts. In such cases, the 
outcomes and impacts of CSIRO’s work should be net of the 
outcomes and impacts associated with those new inputs.

For instance, new equipment may need to be purchased 
to apply a new technology developed by CSIRO and thus 
translate the technology into increased production. In 
that case, estimated research impacts (i.e. the value of 
increased production as a result of CSIRO’s research) 
should be considered net of those additional input costs.

Counterfactual analysis isolates the influence of any 
alternative explanations to reveal the net impact of 
CSIRO’s research

Net impact is CSIRO’s impact minus that of the 
closest substitute

Not all of the impact may be attributable to 
CSIRO’s activities

Attribution shares should be agreed through 
consultation with collaborating organisations

TASK 3.2: Attribution

Were any collaborating organisations critical 
to achieving the outcomes/impacts? 

• If yes, determine their proportional effort, 
establish a defensible share of impacts 
attributable to CSIRO, and then use that 
share to calculate ‘net’ impacts in Step 4.

Were any new inputs, such as new equipment or new 
skills, critical to achieving the outcomes/impacts? 

• If yes, calculate their proportional 
contribution and then use that proportion 
to calculate ‘net’ impacts in Step 4. 
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3.3 Adoption
It is during the uptake and adoption phase (described 
in CSIRO’s Impact Framework as ‘outcomes’) that 
CSIRO works start to be translated into measurable 
outcomes and impacts. Uptake and adoption may 
begin in the form of trials undertaken by CSIRO (i.e. 
internal use only) or by selected ‘next users’ (such 
as industry partners or government bodies, i.e. 
external use). It is only when outputs are being used 
externally that work has a practical application to 
which a realised value can be attached. Otherwise 
such valuations are predictions of potential value.

Valuation of impacts based purely on internal trial 
information or an uncertain uptake profile is outside the 
scope of a purely ex post6 impact evaluation. However, that 
type of information may be useful in real options analysis 
(discussed below) or in monitoring progress towards impact 
if CSIRO should undertake an ex ante7 impact evaluation 
or when it is monitoring progress toward impact.

Adoption profile
Focusing on those research outputs that are being 
used externally, impact evaluation is frequently 
undertaken at a point in time when the adoption level 
has not yet matured. Following uptake by innovators 
(refer Figure 3), the adoption level for a technology 
may increase rapidly as early adopters are engaged, 
and then level off as the ‘late majority’ and ‘laggards’ 
are adopting the new technology/practice. 

Figure 3: Indicative impact adoption profile 

Source: Rogers, 1995, p. 247

It is necessary to understand where on the ‘adoption 
profile’ the research being evaluated sits, in order to 
assess the likelihood of further adoption happening 
over time. It may be possible to develop an uptake and/
or adoption profile based on experience with similar 
research undertaken in the past (within or external 
to CSIRO). In that case, the impact evaluation should 
provide justification of the adoption profile being 
used. Alternatively, mapping of adoption pathways and 
indicators of progress towards adoption presented in 
relevant ex ante evaluations could be also appropriate.

The impact should be assessed only on the basis of the 
additional value derived from the program of work over 
the evaluation timeframe. If a program of work builds 
on a previous body of work undertaken by CSIRO, it is 
likely that the adoption or uptake rates will be influenced 
positively or negatively by that preceding work. Previous 
outputs and experience should be considered as part 
of CSIRO’s existing capabilities and stock of knowledge. 
Any capabilities developed previously, as well as other 
factors influencing adoption of outputs (e.g. seminars or 
workshops), should be used to refine the assumptions 
around adoption rates in the impact evaluation.

For example, CSIRO and partners have been operating for 
over 30 years in cotton research and, as a result, research 
outcomes involving technological improvements in this 
field are likely to experience faster adoption rates than 
would occur in fields where CSIRO has not undertaken 
previous research. Impacts realised to date and going 
forward may be from the collective work that CSIRO and 
partners have achieved in this research space over the last 
decade rather than from one particular program of work. 
For the purpose of the impact evaluation, it is important 
to focus on those specific or recent achievements that 
are most closely linked to a particular program of work.

6 An evaluation of the impact attributable to a program of work after the research has begun producing one or more outcomes external to CSIRO, regardless 
of whether the research activity has been concluded.

7 An evaluation of a body of work which either hasn’t yet started or has started but has yet to deliver any research outputs (and logically, therefore, no 
resulting outcomes or impacts have occurred).
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Valuing research that has not matured – 
when to use ‘real options’ methods
Despite recommendations to wait for a period of time 
between the delivery of project outputs and impact 
evaluation, it is inevitable that, on many occasions, impact 
evaluations confront the realities of impacts where work 
has not fully matured and adoption has only just begun 
to occur. In such cases, evaluation can still be undertaken 
and may include both anticipated and actual outcomes and 
impacts based on evidence obtained to date. By contrast, 
in cases in which there is no adoption or evidence of 
an outcome, impact evaluation cannot be undertaken. 
In these circumstances, a real options analysis may be 
appropriate to assess the option value of research, as 
opposed to evaluating the realised impact of research.

The option value is the present value of research, not from 
a current impact, but from retaining (or opening up) future 
options to use it at a later stage, and it can be considered 
as a risk management approach. For example, research 
into how to address a potential biosecurity hazard creates 
the option to act in a timely way in the future should that 
biosecurity threat occur. This option would not be available 
without the research occurring now. Importantly, a real 
option can have value now even if the future option is 
never exercised, in much the same way that an insurance 
policy can be valuable even though a claim is never made. 

An example of applied real options analysis 
is provided within Appendix D.

TASK 3.3: Adoption

For each program of work under 
consideration, determine:

• whether outputs are being used externally to CSIRO 
and to what extent

• the likely uptake profile for the outputs of 
the program

• the influence that previous work undertaken by 
CSIRO may have had on that uptake profile.

Consider application of real options 
analysis in situations where:

• impacts have not matured and there are no current 
impacts, but there is a probability that there will 
be impacts from the research in the future;

• research has taken place in an area where there 
is uncertainty over future impacts, but where 
that uncertainty will be reduced over time;

• there is a need for risk management in an area, 
and where an option to do certain things in the 
future is a real value now (e.g. in areas where 
nothing bad happens if research succeeds).

If the program builds on previous work then 
the evaluation should take this into account

The ‘option value’ is the present value 
derived from opening up future options 

Not all of the impact may have yet been realised
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STEP 4:  

Evaluating the impacts
• non-monetary quantification for impacts where suitable 

data is available (especially economic and environmental 
impacts). For example, presenting information on the 
number of units sold, emissions reduced, or other such 
data are useful measures that complement CBA results;

• econometric methods for assessing impacts (e.g., 
regression discontinuity, difference in differences) using 
administrative and statistical data. Again, these can be an 
input into a CBA;

• social network analysis for assessing the 
interrelationships between CSIRO, ideas, and other 
innovators; and

• qualitative methods (QM) (e.g. surveys, interviews, focus 
groups) for any remaining impacts. 

Use of CBA enables comparison of impacts arising from 
CSIRO activities against the associated costs. The method 
provides a monetary measure of the current value for 
the program of work conducted (net present value) as 
well as calculating the effects on possible future benefits 
and costs (Benefit Cost Ratio or Rate of Return). More 
detail on this approach is available from: Boardman et 
al (2010); Department of Finance and Administration 
(2006a, b); and Office of Best Practice Regulation (2014).

In a CBA, it is the change in benefits and costs that result 
from CSIRO’s work that is important, not total benefits 
and costs. The reference point for the change is the 
baseline that existed at the start of the research PLUS 
the evaluation of what would have happened without 
the CSIRO works (i.e. the counterfactual). The benefits 
and costs are measured relative to the counterfactual 
that has been established for this category of impact.

Having determined the main purpose of the impact 
evaluation (Step 1), identified all the impacts that will be 
measured (Step 2), and having clarified their true extent 
(Step 3), the next step involves measuring the impacts. To 
complete this task, the following sub-steps must be taken: 
(1) selecting the appropriate mix of methods; (2) estimating 
costs; (3) determining externalities and flow-on effects on 
non-users; (4) determining distributional effects on users; 
(5) discounting; and (6) ensuring proper documentation.

4.1 Selecting the appropriate 
mix of methods 
The purpose of valuing research benefits is to consider 
whether a program of works’ benefits are worth its 
costs; and to allow rigorous and consistent aggregation 
or comparison further down the track. In the context of 
CSIRO’s triple-bottom-line impact evaluation, it is important 
to provide robust measures across all benefits and costs.

CSIRO’s standard approach to impact evaluation 
is a mixed-methods approach, using:

• CBA for those impacts that can be assessed in 
monetary terms (usually economic impacts); 

• non-market valuation methods for key types of benefits 
or costs, where these may be indirectly monetised;

• cost-effectiveness analysis (CEA) for those 
impacts that are not monetised but compared to 
costs, such as human health impacts. Note that 
aspects of CEA can be easily included in CBA by 
eliminating the monetisation step for benefits;
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TASK 4.1: Evaluation approaches

The choice of evaluation approach is driven 
largely by whether or not the benefits 
associated with the impact are quantifiable.

In general, a mixed-methods approach is 
desirable as it enables the most complete 
assessment of impact as possible. 

4.2 Estimating costs
As important as establishing the quantum of any identified 
benefits is to a cost-benefit analysis, equally important 
is establishing the quantum of costs. Developing a 
comprehensive understanding of the cost basis can 
be challenging. This is especially true for longer-term 
investments and activities that emerged from multiple 
programs. The number of years a project was supported, 
changes in project accounting codes, and the aggregation 
and disaggregation of teams, projects, and work structures 
can complicate the development of an accurate cost basis. 

Early engagement with appropriate teams within CSIRO is 
essential for the development of an accurate understanding 
of the investment relevant to the unit of analysis being 
evaluated. Care should also be taken to understand and 
document the CSIRO investment rationale to ensure that 
the accompanying case study report includes a description 
of where, when, and how CSIRO chose to invest.

4.2.1 Research and Development  
 (R&D) Costs 
The R&D cost basis includes the costs incurred by CSIRO 
and its research partners. These are the input costs 
incurred to produce the research outputs and include 
those associated with such things as staff member 
FTE, non-staff FTE, in-kind contributions, equipment/
facilities and background IP. Input costs can (in some 
cases) be estimated using internal funding, external 
funding and grants – the financial resources used to pay 
for the labour and physical resources noted above.

Internal costs within CSIRO that are specific to the body 
of work being evaluated can be established through 
finance system project reporting. Other input costs 
can be established through discussions with research 
partners involved. Costs by year are necessary given 
the discounting procedures required in later steps. 

The importance of also capturing and reporting non-
market and non-monetary benefits is well recognised 
yet poorly understood and applied, compared to 
the more traditional CBA approach. In brief:

• Non-market valuation methods aim to elicit 
an additional value or willingness to pay for 
otherwise intangible benefits (or to accept a 
compensation for a reduction in those benefits). 

• Non-monetary quantification can involve metrics 
unique to the benefit being quantified, for example, 
tonnes of production, employment (full time equivalent 
– FTE), hectares of habitat, or affected population. 
Relevant techniques include revealed and stated 
preference methods; benefit transfer approach and 
social return on investment. Further information 
on these techniques is provided in Appendix E.

Conducting an impact evaluation using a mixed-methods 
approach (i.e. identifying market and non-market 
benefits, using both quantitative and qualitative data), 
provides the most complete possible assessment.
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4.2.2 Subtracting Usage and Adoption 
Costs from Benefits
Usage and adoption costs are the costs borne by the 
end users in adopting the research outputs (not the 
costs associated with developing the outputs), and 
include such costs of those associated with any trials, 
further development, market tests or factory retooling 
required before a new technology can be made available 
to the market, as well as any marketing costs, training 
costs, extension costs, and any other usage costs once 
it is available or which make it more available. 

Usage and adoption costs are subtracted from benefits 
(the numerator of a benefit-cost ratio) and are not 
included in the cost basis (the denominator). When 
calculating usage costs, it is preferable that the end-user 
or relevant parties involved in the uptake of research 
outputs provide this figure, or at least confirm the figures 
arrived at. It should be noted that the costs of usage 
may in fact be significantly higher than the input costs 
incurred by CSIRO and its research partners in producing 
the original output. If practicable, benefits estimates 
can be collected net of adoption or usage costs.

It is difficult to predict what may or may not happen in 
the future, and therefore, determining usage costs may 
be difficult. However, there is usually a body of evidence 
from which evaluators may draw upon to support their 
assumptions. Knowledge of the industry in which the 
research output is being deployed, as well as a strong 
relationship with end-users, should assist in determining 
usage costs. Access to relevant experience can also be 
available through discussions with sector specialists, 
business development staff, clients, intermediaries, etc. 

At times it can be extremely difficult to identify precise 
estimates of all costs and benefits involved. What is 
required is as good an estimate as time and resources 
allow to be prepared, including (if necessary) a range of 
values for either or both of costs and benefits, and with 
caveats about the uncertainties in measurement. This task 
is greatly assisted if it is approached in a systematic way 
following the inputs to impacts chain developed in Step 2.

TASK 4.2: Estimating costs

If there is uncertainty in users’ actual or potential 
usage and adoption costs, develop a range  
of estimates around any point estimates.  
The maximum and minimum values for this range 
can be used in sensitivity analysis scenarios. 
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4.3 Externalities, spill-overs  
and economic flow-on 
effects on non-users
In principle, evaluation should take account of all 
benefits and costs arising from CSIRO’s work. This means 
that as well as taking into account the direct effects of 
research, the wider effects on other areas of the economy, 
environment, and society should also be considered.

An externality is a direct impact from research on a 
‘third party’, that is, someone other than the direct user 
or adopters of the research outputs and applications. 
Externalities may be economic, environmental, and/
or social in nature. Sometimes they are intended as an 
objective of the research; but often they are unintended.

A ‘spill-over’ occurs when a user from a different sector 
adopts a technology for use in sector or application for 
which the technology was not originally intended. For 
example, new production technologies were developed 
for the production of solar panels. Those technologies 
were later adopted in the semiconductor industry. Spill-
over impacts are relevant and should be quantified. 

A related, but subtly different concept, is an economic 
flow-on (second round, or multiplier) effects. These refer 
to linkages within an economic system which ensure that 
initial impacts will lead to subsequent impacts within the 
system. Flow-on effects are indirect effects, experienced 
through adjustments in the economy that occur because 
of the direct impact of the research. The indirect flow-on 
effect requires that a direct effect has first occurred.

An understanding of externalities, spill-overs, and flow-
on effects can be gained by considering the impacts of 
research into disease resistance into a new crop variety:

• The landholder adopting the new variety may 
experience higher yields or a reduction in expenditure 
on pesticide. These would be direct effects of 
the research experienced by the landholder. A 
change in producer surplus resulting from greater 
sales at lower cost would be another impact. 

• In the market, prices for the crop are likely to fall 
and sales are likely to increase. For consumers, there 
may be an increase in consumer surplus with lower 
prices and greater consumption. This increase in 
consumer surplus would be a direct effect in the 
market but an indirect effect upon consumers, in the 
sense that it was the producer (not the consumer) 
who was directly affected by the original research. 

• Another direct impact may be the lower pesticide 
requirements for landholders neighbouring the 
adopting landholder. This would be a direct 
impact and economic in nature, but would be 
classed as an economic externality as it would be 
experienced by someone other than the adopter. 

• Other direct impacts might be improved 
biodiversity outcomes or reduced pesticide 
pollution in local surface or groundwater. Once 
again, such impacts would be externalities.

• Changes to prices for pesticides to other landholders 
(because of lower pesticide demand) may also occur, and 
these would be classed as economic flow-on effects.

There are no concrete guidelines on when to include 
externalities, spill-overs, or flow-on effects; and their 
value for inclusion within the analysis should be 
assessed on a case-by-case basis. Generally, an impact 
evaluation would include externalities, especially if 
the research is of a nature that makes them important, 
but not necessarily spill-overs or flow-on effects.

Note: if the impact evaluation is going to be used as 
part of a broader aggregation, or for comparative 
purposes, then all impact evaluations being aggregated 
need to have a consistent treatment of externalities, 
spill-overs, and flow-on effects. This means that, if 
some externalities are known and included, then effort 
needs to be made to include all the other main ones. 
The most fundamental recommendation is that both 
the benefits and the costs need to be afforded equal 
treatment. Otherwise, the aggregation of evaluation 
outcomes could lead to misleading results.

TASK 4.3: Externalities, and spill-over and economic flow-on effects on non users

Are externalities, and spill-over and economic flow-on effects on non-users, relevant to this evaluation? 

If yes, include relevant analysis supported by robust evidence. 
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4.4 Distributional effects on users
Final users are not always the only beneficiaries of 
research; as noted in the previous section, there may be 
externalities, and spill-over and economic flow-on impacts.

An aggregated benefit-cost figure, or some single impact 
evaluation estimate, may mask a reality of winners 
and losers across groups of final users, industries or 
regions. For some impact evaluations, consideration 
of these winners and losers may be important.

For instance, and continuing with the example of 
disease resistance in crops, a group who may lose from 
the research may be the manufacturers and retailers of 
pesticides, or those offering crop dusting services.

Furthermore, it is important to understand who the 
individual groups of winners and losers are, and to make 
a distinction between users and beneficiaries of the 
research, along a supply chain to avoid double counting of 
the same impact. Where the benefit ultimately resides is 
an important consideration, but it is a distributional one.

For instance, beneficiaries of disease resistant crops 
can include seed breeders, farmers, food processors, 
food retailers and, eventually, the consumers. Some 
benefits may reside in some or all of these users. Benefits 
may also reside downstream of the consumers (such 
as government, through lower health expenditure). 
However, those benefits must not be double counted: 
e.g. the price premium a product achieves at the 
farm gate is not an additional benefit to the price 
premium consumers are willing to pay in store.

Overall, impacts may vary by industry, region or another 
level of disaggregation, with the level of granularity 
typically limited by data availability. When information 
is patchy, qualitative estimates can be used in case 
studies to assess impacts on stakeholders of interest.

TASK 4.4: Distributional effects on users

Does the impact differ across groups of final users, 
industries or regions?

If yes, assess impacts across winning and 
losing groups.
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4.5 Inflation adjustment 
and discounting
Inflation adjustment is recommended to be conducted 
using either the real GDP index or the CPI, both of which 
are available from the Australian Bureau of Statistics. 

Discounting is a technique used to compare costs and 
benefits that occur in different time periods. It is a separate 
concept from inflation; and is based on the principle that 
generally, people prefer to receive goods and services 
now rather than later. This is known as ‘time preference’. 

It is important to correctly assign benefits and costs with 
each time period. Unless there is robust rationale to the 
contrary, costs are placed at the beginning of a period,  
and benefits are placed at the end of a period. This is  
both intuitive (an investment catalyses a return) and  
lends a degree of conservatism to the results because 
benefits are, in effect, discounted one additional period.

NB: It is not recommended that the net present 
value (NPV) formula in Excel be used on a time 
series of inflation adjusted net benefits because 
the formula does not account for the difference in 
timing of benefits and costs. The Excel NPV formula 
is also not recommended because it assumes the 
base year is the first year of data provided, which 
is typically not appropriate for ex-post analyses. 

The discount rate is used to convert all costs and 
benefits to ‘present value’, so that they can be 
compared. The difference between the present 
value of benefits and the present value of costs is 
the NPV. If the NPV is positive, one can reasonably 
assume that the investment was advantageous. 

It is important for CSIRO to be able to compare the 
results of multiple impact evaluations for a range of 
purposes. To facilitate this, procedural considerations 
must be standardised, including the use of a standard 
real discount rate of 7% in all CSIRO impact evaluations. 
The base year used to discount values should be the 
same as the base year selected for inflation adjustments 
and should ideally be the year of publication. 8

The benefit-cost ratio is the ratio of the present value  
of all measured benefits to the present value of all 
measured costs. The BCR accounts for differences in 
the timing of cash flows, which has implications for the 
real value of $1 in one time period versus another. A 
BCR of 1 indicates a project breaks even from a financial 
perspective. Any project with a BCR greater than 1 is 
a successful project as defined in terms of monetized 
benefits exceeding costs. One useful interpretation 
of the BCR is that the BCR value represents the dollar 
benefit accruing for every $1 in cost incurred over 
the time frame of analysis. For example, a BCR of 3.0 
(alternately, 3:1) would mean that over the entire time 
frame $3 of benefit accrued for every $1 in cost.

The IRR on an investment is interpreted as the 
percentage yield on an R&D investment. In mathematical 
terms, the IRR is the discount rate that sets the NPV 
equal to zero or results in a BCR of 1. The IRR’s value 
can be compared with conventional rates of return 
for comparable or alternative investments. 

TASK 4.5: Discounting

• Use a 7% real discount rate to convert all 
costs and benefits to ‘present value’.

• Calculate the present value of the differences 
between the streams of costs and benefits (NPV).

• Conduct a sensitivity analysis by re-
calculating the NPV with a range of plausible 
alternative rates (e.g. 3%, 5% and 10%).

8 This approach harmonises with that adopted by the Office of Best Practice Regulation (2014), but note that differing approaches are used 
by some other publicly funded research agencies, notably ACIAR (ref. Davis et al., 2008 and Council of Rural Research & Development 
Corporations, 2007.) Refer also Harrison, 2010. 
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4.6 Documenting assumptions 
and decisions
CSIRO Impact Evaluation Principle 7 states that “all 
assumptions and key decisions made throughout 
the evaluation need to be documented in the final 
Impact Evaluation Report to ensure that the process 
is transparent and to enable users of the evaluation 
findings to know the limits of any future comparison 
and aggregation across impact evaluations”.

Ensuring that the assumptions and decisions underlying 
an impact evaluation are properly documented is of 
the greatest importance, as the longer-term utility of 
the evaluation entirely depends upon it. This is because 
(as noted both earlier, and in the next section) future 
aggregation of the outcomes of past evaluations can 
only occur to the degree that the assumptions underlying 
these evaluations are known to be consistent.

Therefore, once the costs and benefits have been 
calculated, externalities and distributional effects 
factored in, and discounting has taken place, a 
retrospective glance should then be made across 
the entire process, and all aspects of the analyses 
and calculations should be carefully recorded. 

Evaluators should provide in the final CBA:

• Documentation of the build up of all benefits streams, 
although end user specific information may need 
to be blinded or only presented in aggregate

TASK 4.6: Documenting assumptions and decisions

Ensure that all assumptions and key decisions made 
throughout the evaluation process are documented in 
the final evaluation report.

Impact evaluation takes account of both winners 
and losers 

CSIRO uses a standard real discount rate of 7%

Documentation is essential if the evaluation is to be 
useful in the long term

• Basis of selection of base year for 
inflation and discounting

• Basis of selection of real GDP or CPI for inflation

• Time series of real benefits, real costs, and net 
benefits used in final CBA calculations

• Time series of discounted (present value) benefits

• Time series of discounted (present value) costs

• Time series of discounted (present value) net benefits

• NPV

• BCR

• IRR.

Evaluators should also document software tools and 
assumptions employed in the cash flow analysis; and 
ensure that the spreadsheets for all calculations are 
submitted along with the evaluation report to CSIRO.
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STEP 5 

Aggregation and 
comparability of impacts 
across programs of work

TASK 5: Aggregation 

• Where possible, present a benefit-cost ratio 
indicator derived from the cost-benefit analysis.

• Where it is not possible to adhere to a 
rigorous cost-benefit analysis, clearly present 
the full range of relevant and measurable 
– monetary and non-monetary – costs 
and benefits of the work program. 

Programs of works will often yield multiple diverse impacts; 
and there are often challenges in combining them into 
a singular impact figure. There are similar challenges 
involved in using that single impact figure for comparative 
purposes against other impact figures. It is realistic to 
accept that even for programs with many clear monetary 
costs and benefits, there will be other non-monetary costs 
and benefits that can be included in an impact evaluation.

Because this higher level of aggregation is the product 
of many discrete steps and assumptions, it is even more 
important that the assumptions made throughout 
are consistent, and, as much as possible, the same 
valuation techniques are used for the same types of 
impacts. Consistency and transparency also help to 
avoid double counting, especially when research occurs 
across organisational boundaries (programs, business 
units, etc.), and especially for subject area reviews.

Depending on the objectives of the aggregation or 
comparative exercise, different aggregate measures may 
need to be used. For example, a ratio figure such as a 
benefit-cost ratio is most useful for assessing whether 
a net positive social outcome has been achieved. Net 
present value is best when comparing projects or 
programs, although the benefit-cost ratio is often used 
to compare as well. There is controversy, however, 
about whether comparing ratios is legitimate given 
different scales and abilities to measure all costs and 
benefits adequately across all projects being compared. 
Impacts on gross domestic product (GDP) can also 
be used as one measure of how beneficial the CSIRO 
work, the program, or the business unit has been.

Consistent assumptions aid aggregation 
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STEP 6 

Sensitivity analysis and reporting

There is a very large literature on procedures and 
techniques for sensitivity analysis. Suggested approaches 
to sensitivity analysis are discussed in Appendix F.

In addition to sensitivity analysis, where there is genuine 
doubt about the range of costs and benefits claimed, 
the impact evaluation reporting should include that 
range (and where available, confidence intervals).

This final step provides guidance on sensitivity testing 
the evaluation results to improve the credibility of 
the findings, as well as on how to best present the 
evaluation findings in a consistent CSIRO format.

6.1 Sensitivity analysis
At a minimum, the impact evaluation techniques 
used as well as the accompanying assumptions and 
resulting findings should be discussed with internal 
and external stakeholders and end users to gauge the 
credibility of the process and the results generated.

If a higher degree of scrutiny is warranted, then a 
sensitivity analysis should be conducted. Sensitivity 
analysis, broadly defined, is the investigation of:

• the parameter values and assumptions 
underlying a model

• the degree to which they are subject 
to potential changes, and of

• their impacts on conclusions to be 
drawn from the model.9

A thorough sensitivity analysis informs the audience of the 
uncertainty around the estimates of costs and benefits, 
especially the limits of the estimation techniques used 
to value non-market costs and benefits. Also, given the 
importance of the counterfactual in establishing the extent 
of change attributable to the research intervention, it 
should also undergo some degree of sensitivity analysis.

At the very least, it is good practice to gauge the 
sensitivity of a cost-benefit analysis to the discount 
rate used, by re-calculating the NPV with a range of 
plausible alternative rates of say 3%, 5% and 10%. 
Although CSIRO uses a standard real discount rate of 
7%, it is still important for users of the evaluation to 
understand if the use of other discount rates would 
have significantly changed the evaluation’s findings.

TASK 6.1: Conducting a sensitivity analysis

• What were the key assumptions 
underlying the cost-benefit analysis?

• How do the outcomes of the analysis vary 
with variations to these key assumptions?

Sensitivity analysis demonstrates the 
robustness of the evaluation’s outcomes

9 Pannell, 1997
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6.2 Reporting impact 
evaluation findings 

The primary purpose of undertaking an evaluation is to 
inform internal and external audiences of the impacts (both 
expected and delivered) from the investment in the unit 
of evaluation, as well as any lessons that may have been 
learned. Consequently, it is essential that evaluation reports 
be readable and ‘user-friendly’.

To ensure readability, the report should be drafted using 
language that can be understood by a non-technical 
audience.

The report should acknowledge the evaluation’s limitations, 
including that:

• the evaluation does not constitute the 
entire assessment of the project 

• in some cases, quantitative assessment is difficult

• while the extent and value of non-market costs 
and benefits may have been crucial within a 
particular evaluation, there are limits to the 
accuracy of non-market estimation techniques. 

When drafting a CSIRO impact evaluation report, it is 
desirable to use a structure that mimics, as much as 
possible, the structure of the evaluation process itself. 
Doing so confers a range of benefits, including that it:

• makes it easier to ensure that no steps 
of the process have been omitted

• ensures that all CSIRO evaluation reports 
follow a common structure (and so their 
outcomes are easier to aggregate)

• makes it easier for regular readers of CSIRO’s impact 
evaluations to find the information they are seeking. 

Of course, every evaluation has unique features and 
so each evaluation report will need to be drafted 
accordingly. That said, ideally the report will be 
structured using the following elements: 

1. Executive summary

2. Purpose and audience

3. Background

4. Research impacts and pathways

5.  Clarification of the impacts

a. counterfactual / attribution / adoption

6. Evaluation of the impacts

a. benefits / costs / externalities, spill-overs, 
flow ons / distributional effects

7. Aggregation of research impacts

8.  Measures of economic return (BCR, IRR, NPV)

9. Sensitivity analysis

10.  Conclusion 

While drafting the report it can be extremely helpful to 
refer to evaluation reports that have been previously 
(and recently) prepared by, or for, CSIRO. Doing so 
can, for example, provide an improved understanding 
of how to report on many separate impacts for a 
given unit of evaluation, or of cases where a range of 
evaluation methodologies have been employed.

This Guide is accompanied online with a link to past 
CSIRO evaluations (https://www.csiro.au/en/About/
Our-impact/Our-impact-in-action) and relevant 
impact evaluations are also available from:

• ACIAR Impact Analyses, which are undertaken 
annually for a small collection of projects.

• IFPRI Impact Analyses10.

10 NB: An ex-post impact assessment of IFPRI’s GRP22 program, water resource allocation: Productivity and environmental impacts (Bennett, 2013)  
provides a useful example of the application of mixed methods.
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As noted in the introduction, the value of an impact 
evaluation is ultimately measured by how much its outputs 
are used by the intended audiences. For this reason, 
finalisation of the evaluation report should be followed by 
communication activities to ensure that the report and its 
contents become available to the full range of stakeholders 
who are likely to have an interest in it. To assist with this 
process, a communications plan may be useful; and, in 
the longer term, it is useful to assess how successful these 
communication and dissemination efforts have been.

TASK 6.2: Reporting

• Ensure that the language used within the report 
is appropriate for a non-expert audience.

• Set out the limitations of the evaluation.

• Refer to pre-existing case studies before 
and during the drafting of the report.

• Consider developing and implementing a 
communications strategy to ensure that the 
information generated by the evaluation process 
is well utilised by stakeholders and CSIRO staff.

• Evaluate the success of dissemination efforts.

Use of a standard structure aids readability 
and aggregation 

The evaluation has been successful to the degree 
that its outcomes are used
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APPENDIX A 

CSIRO’s Impact Framework

CSIRO’s approach to planning, monitoring and 
evaluating impact is built on the concept that, in order 
to assess the value of research, it must be possible 
to track the process from inputs to impacts. 

CSIRO’s logic model, the CSIRO Impact Framework 
shown in Figure A1, is used to articulate ‘pathways 
to impact’. It identifies the inputs and activities 
required to deliver research outputs, and the uptake 
and adoption outcomes which will need to occur 
to eventually lead to the desired impacts. Each of 
these components may be understood as follows:

• Inputs: Resources applied to deliver activities, 
such as people, equipment, funding, etc. 

• Activities: Actions taken or work performed through 
which inputs, technical assistance and other types 
of resources are mobilised with the intention 
of achieving specific outputs (e.g. technology 
development, education, engagement). 

• Outputs: The research solutions, services, and/or  
capacities that result from the completion of 
activities within a research portfolio or project 
(e.g. publications, patents, prototypes, training 
packages, students trained, reports). 

Feedback

Planned work Intended results

Can be controlled Direct influence Indirect

Engagement

Figure A1: CSIRO’s impact framework

 - Staff FTE
 - Non-staff FTE

 - Dollar-value estimates 
using:

 - appropriation funding
 - external funding
 - grants
 - in-kind contributions
 - equipment/facilities.

 - Research/technology 
developments

 - Education
 - Industry engagement 
(incl. with small and 
medium enterprises)

 - International 
engagement

 - The research 
solutions, services, 
and/or capacities 
that result from 
the completion of 
activities within a 
research portfolio  
or project  
(e.g. publications, 
patents, prototypes, 
training packages, 
students trained, 
reports). 

 - The intended or desired 
short-to-medium-
term effects /change 
expected to be realised 
from successful delivery 
of research outputs 
(e.g. adoption of new 
techniques, process 
and behavioural 
changes, new products, 
licences/IP sold – this 
component is also 
called ‘uptake’ in some 
CSIRO examples). 

 - An effect on, change 
or benefit to the 
economy, environment 
or society beyond 
those contributions to 
academic knowledge. 
Impacts include wider 
economic, environmental 
and social impacts such 
as increased economic 
activity, productivity 
improvement, water 
savings, reduced 
emissions, improved 
health and wellbeing, etc.

 - Although the Framework 
is depicted as a linear 
process, just as science 
is serendipitous and 
agile in execution with 
multiple feedback loops 
and engagement, the 
framework should also 
be operationalised as 
you would execute the 
research.

INPUTS ACTIVITIES OUTPUTS IMPACTOUTCOMES
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• Outcomes: The intended or desired medium-term  
effects/change expected to be realised from the 
successful delivery of research outputs (e.g. adoption of 
new techniques, process and behavioural changes,  
new products, licences/IP sold – this component  
is also called ‘uptake’ in some CSIRO examples). 

• Impact: An effect on, change or benefit to the 
economy, environment or society beyond those 
contributions to academic knowledge. Impacts 
include wider economic, environmental and social 
impacts such as increased economic activity, 
productivity improvement, water savings, reduced 
emissions, improved health and wellbeing, etc.

Figure A2: Economic impact of a hypothetical CSIRO hydrogen project 

Although the Framework is depicted as a linear process 
for the sake of simplicity, it should be understood 
that, just as science is often serendipitous and agile 
in execution with multiple feedback loops and 
engagement at all stages, so too the framework should 
be operationalised as you would execute the research.

Figure A2 (below) provides a worked example of an impact 
pathway for a research project using the Framework.

 - 7 person CSIRO 
project team from the 
Energy Business Unit 

 - 2 in-kind researchers 
from University of 
Technology, Sydney 

 - 3 external industry 
funding partners

 - Background IP
 - Infrastructure 
and equipment

 - Pilot project 
to explore and 
develop novel value 
chain pathways 
for Hydrogen

 - Research into social 
licence to operate 
in the hydrogen 
industry context

 - Industry engagement
 - Communication 
activities

 - Next generation, 
sustainable 
hydrogen production 
technologies

 - Hydrogen distribution 
and utilisation 
technology prototypes

 - Tools for establishing 
a social licence to 
operate for the 
hydrogen industry

 - Journal articles 
for review 

 - CSIRO technologies 
for the production 
and distribution 
hydrogen employed 
to increase the volume 
of sustainably sourced 
hydrogen moving 
through the value 
chain, with a focus 
on exporting ‘green’ 
hydrogen to major 
international markets 

 - Establishment of a 
sustainable and viable 
hydrogen export 
industry in Australia 

INPUTS ACTIVITIES OUTPUTS IMPACTOUTCOMES

Your planned work Your intended results
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Within the context of CSIRO’s Impact Evaluation 
Guide, the term ‘Impact evaluation’ is used to 
refer specifically to ex post impact evaluation. 
Ex post (“after the fact”, retrospective or summative) 
impact evaluation is defined by CSIRO as:

an evaluation of the impact attributable to a program 
of work after the research has begun producing one 
or more outcomes external to CSIRO, regardless of 
whether the research activity has been concluded. 

In a practical sense, ex post evaluations are still 
forward-looking in that it is necessary to combine 
an evaluation of delivered outcomes and impacts 
with an estimate of the future impact of unrealised 
outcomes over potentially many years into the future.

Ex post impact evaluation may be compared with 
ex ante (“before the event”, prospective or formative) 
impact evaluation, which CSIRO defines as:

an evaluation of a body of work which either hasn’t 
yet started or has started but has yet to deliver 
any research outputs (and logically, therefore, 
no resulting outcomes or impacts have occurred). 

This type of analysis is useful in considering whether 
a project should be undertaken or in comparing 
alternative prospective projects aimed at common 
objectives. Ex ante evaluation can also aid the planning 
and development phase of a project to place some 
rigor around the identification and, where possible, 
quantification of the expected benefits to be derived.

Assessments carried out during the implementation 
of a program are termed monitoring, progress or 
life-of-project/program evaluations and are used as a measure 
of accountability for funding, to gauge performance 
to-date, and to provide some guidance for the future 
allocation of funds and information for project selection.

While evaluations are point-in-time objective assessments 
of observed results for attribution to specific research 
activities, monitoring is an ongoing assessment of factual 
results within the context of a predefined framework of 
intended results (an impact plan). Monitoring provides 
important evidence for evaluations. If monitoring is not 
done throughout the life of the project then articulating 
impact retrospectively and finding corroborating 
evidence to back up claims can be difficult.

These various types of impact evaluations 
are summarised within Table B1.

APPENDIX B 

Evaluation types  
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Table B1: Comparison of evaluation types

TYPE OF EVALUATION FEATURES

Ex ante  
(formative, prospective)

• Conducted during the decision-making process prior to investment

• Based on projected values to inform investment choices

• Forward-looking assessment of the likely future outcomes and impacts of a new project

• Aids design of strategy and project plan, including informing uptake and adoption strategy 

• Takes place prior to the commencement of a project 

• Includes ‘baseline study’ which will aid later evaluations – a baseline study identifies all relevant 
conditions that exist before the CSIRO works take place.

Progress / monitoring • Conducted during the lifetime of the project

• Useful in deciding whether a project should be extended or investment re-directed

• Generally has a formative nature as it is undertaken around the middle period of implementation of 
the project

• Formative evaluation intends to improve performance, most often conducted during the 
implementation phase of projects

Ex post  
(summative, 
retrospective) 

• Conducted for the purpose of evaluation to inform future investment decisions

• Largely based on observed values

• Counterfactual provides an estimate of what would have transpired without the CSIRO work and 
builds on the baseline established prior to commencement

• Research program has produced outputs and those outputs have produced outcomes 

• Normally serves the purpose of a summative evaluation since they are undertaken towards the end of 
the implementation phase of projects or program

• Summative evaluation is conducted at the end of a project (or a phase of that project) to determine 
the extent to which anticipated outcomes were produced

• It is intended to provide information about the value of the project 
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APPENDIX C 

CSIRO’s Impact Categories 

Table C1: Economic impact categories

ECONOMIC IMPACT DEFINITION

National economic 
performance

The capability to influence or change at the macroeconomic level, i.e. economy-wide impacts, such 
as changes in unemployment, national income, rate of growth, gross domestic product, inflation and 
price levels.

Trade and competitiveness The capability of trade-exposed firms to succeed in international competition against leading 
international competitors.

Productivity and efficiency The capability to influence or change the production of products and services such as risk, 
profitability and productivity aspects, and sustainability of the production and consumption system. 
This also includes the capability to influence or change the performance measures related to the 
supply chain members. 

Management of risk and 
uncertainty

The capacity for rapid innovation at scale to reduce risk of damage or lost opportunity (in the form of 
early warnings or early identification of opportunities).

Policies and programs The capability to influence or change the coordination and governance of social, economic and 
environmental policies and programs, for example, better return on investment and reduction in 
green and red tape.

New services, products, 
experiences and market 
niches 

The capability to develop new products and services, through technological and organisational 
innovations, including in the following areas: Food, Soil and Water, Transport, Cybersecurity, Energy 
and Resources Manufacturing, Environmental Change and Health.

Animal health and prosperity The capacity to reduce the likelihood of invasive animal diseases that have the potential to cause 
significant harm to the economy from entering, emerging, establishing or spreading within Australia.

Securing and protecting 
existing markets

The capacity to maintain and/or increase returns from existing market access.
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Table C2: Environmental impact categories

ENVIRONMENTAL IMPACT DEFINITION

Air quality The degree to which the air in a particular place has changed.

Ecosystem health and integrity  
(natural capital)

The variety and connections between plant and animal life in the world or in 
a particular habitat. Focus on plants and animals within an area and how they 
interact with each other as well as with other elements such as climate, water and 
soil. Also the ecosystem services provided to protect ecosystems and biodiversity. 
Look to add the concepts around natural capital.

Climate Focus on atmospheric, land and ocean patterns and the changes in these over time.

Natural hazards mitigation Steps taken to contain or reduce the effects of an anticipated or already occurred 
disastrous events (such as drought, flood, fire, lightning, various levels and types 
of storms, tornado, storm surge, tsunami, volcanic eruption, earthquake, landslides).

Energy generation and consumption The creation of energy using various technologies and processes and its effect 
on the environment. The effect of the use of created energy and the benefits of 
efficiency measures.

Land quality Land use and management with effects on soil and the surrounding environment. 
Actions taken to rehabilitate the land after production processes. 

Aquatic environments Changes in quality and abundance of marine and freshwater resources. 
Water systems, availability, quality, access and management.

Built environments The human-made surroundings in which people live, work, and recreate on a 
day-to-day basis ranging from buildings and parks to supporting infrastructure, 
such as water supply or energy networks.

Table C3: Social impact categories

SOCIAL IMPACT DEFINITION

Health and wellbeing The capability to be alive and healthy. 

Access to resources, services and 
opportunities

Access to new or improved knowledge and improved knowledge management 
and participation in social and economic life.

Quality of life  
(material security and livelihoods)

The degree of wealth and material comfort available.

Safety Protection from dangerous materials, products or processes.

Security (e.g. cyber, biological, civil  
and military)

Physical and psychological protection against an external threat.

Protection from an actual or perceived threat from an internal or external 
combatant that will affect the greater society.

Information security as applied to computers and networks.

Resilience  The capacity to withstand or recover from loss or adversity including societal, 
national, regional and individual levels. 

Indigenous culture and heritage Indigenous tradition, the history of an Indigenous party in an area and/or evidence, 
of archaeological or historic significance, of Indigenous occupation.

Innovation and human capital (creativity and 
invention)

The capacity to contribute to a society in terms of the production of inventions, 
design and cultural programs as well as embodying knowledge, inspirations, 
aesthetics and symbolic.

Human capital is productive wealth embodied in labour, skills and knowledge. 

Social cohesion (social inclusion, social 
capital and social mobility)

OECD defines a cohesive society as one which “works towards the well-being of all 
its members, fights exclusion and marginalisation, creates a sense of belonging, 
promotes trust, and offers its members the opportunity of upward social mobility”.
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An example of the application 
of Real Options Analysis
Narrabeen Lagoon is one of about 70 intermittently closed 
and open lakes and lagoons in New South Wales. When 
heavy or sustained rainfall occurs the lagoon fills up like 
a bathtub, and may flood surrounding areas. Because 
climate change is expected to increase the frequency 
and intensity of storms and rainfall in the Narrabeen 
catchment over the coming century, as well as rising sea 
levels, the Australian Government Department of Climate 
Change and Energy Efficiency (2010) commissioned a 
study of the social costs and benefits to the community 
of adaptation measures such as levee banks to protect 
major access roads, widening the lagoon entrance, 
flood awareness programs, and planning controls.

Two observations on historical data (a one in 20 years 
rainfall extreme event and one in a hundred years) 
obtained from local authorities were used to estimate 
the two parameters of a Gumbel extreme value 
distribution for the year 2009. Eleven runs of climate 
model simulations supplied by CSIRO were used to 
generate sets of distributions of rainfall probabilities 
for the years 2055 and 2090, with intervening years 
estimated by interpolation. Probability distributions 
were transformed into cost functions using 
damage estimates for different flood heights.

Using readily available @Risk software, Monte Carlo analysis 
was applied by sampling from the 11 cost functions for each 
year from 2010 to 2100 to generate a single probability 
distribution for costs in each year. An optimisation model 
was also applied to assess the effect of interdependencies 
between different adaptation measures.

The study found that a flood awareness program, 
increasing the minimum height of new buildings 
and a levee at one site next to the lagoon would 
generate benefits greater than costs if implemented 
immediately. However, the benefits of widening the 
lagoon entrance would not exceed the costs until 2035.

Source: Abridged from Dobes (2010) and 

AECOM Australia Pty Ltd (2010) 

APPENDIX D 

Real options analysis
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A range of possible methods are available to enable 
monetisation of research impacts, even when those impacts 
relate to non-market goods and services. Monetising 
environmental and social impacts involves presenting the 
magnitude of these impacts in real dollar figures, but does 
not automatically turn them into economic impacts.

In practice, working with most of the methods outlined 
below requires experience and good knowledge of 
the specific impacts. Expert input is required and 
this usually belongs to experts external to CSIRO. 

Benefits associated with non-market goods or 
services can be monetised in three broad ways:

1. Monetisation based on choices observed/
revealed through other transactions, also 
known as revealed preference methods;

2. Monetisation based on choices elicited from 
individuals in hypothetical scenarios, also 
known as stated preference methods; and

3. Monetisation based on previous valuation 
studies, i.e. benefit transfer approach.

These monetisation methods aim to elicit the additional 
value or willingness to pay for additional and otherwise 
intangible benefits (e.g. improvement in levels of 
comfort or environmental quality) or the willingness 
to accept a compensation for a reduction in those 
benefits due to new technologies/services provided. 

Table E1 provides the definition and typical applications 
of these methods. It also outlines some advantages, 
limitations and recommendations on their use. 
A more detailed discussion of the general issue of 
non-market valuation is provided by Baker & Ruting 
(2014). This paper also provides a CSIRO example of 
the use of non-market valuation methods (refer p. 84).

APPENDIX E 

Valuing non-market impacts 
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Table E1: Advantages and limitations of common monetisation methods 

Revealed preference methods

Use data from actual events or observed market transactions to construct monetary values.  
Can be used for Direct Use or Indirect Use values

METHOD DESCRIPTION ADVANTAGES DISADVANTAGES COMMON USES

Hedonic pricing Used to value impacts that 
relate to externalities, 
through their impact on 
another market, such as 
property prices. For example, 
the impact of research 
improving environmental 
amenity can be measured 
through differences in 
residential property prices 
between sites with the 
improved amenity, and 
equivalent sites without.  

Defensible and objective 
approach as data is 
based on real market 
transactions. Data on 
other markets, such 
as property prices, 
can often be readily 
available.

Requires a rich dataset 
to isolate the impacts 
of externalities, can 
be difficult to find 
equivalent control sites. 

Affected assets may not 
be directly associated 
with the research 
outcome. 

Typically used when 
impacts of research 
relate to the quality of 
a place, and changes 
in real estate prices. 

Travel cost method Uses how much people pay 
to travel and time allocated 
to experience a place as the 
value of the place and its 
attributes. 

Yields objective data on 
how much people are 
willing to pay, based on 
real market transactions. 

Costly and time 
consuming as it requires 
data collection of 
visitors’ expenditure 
data through survey 
techniques. 

Provides an estimate of 
the minimum willingness 
to pay but limited to use 
only for attributes that 
stimulate travel. 

Value estimates relate 
to past decision making 
not affected by current 
or future changes of any 
sort either regarding 
people who visit 
personally or to the 
visited area.

Typically used when 
impacts of research 
relate to environmental 
amenities or cultural 
activities that attract 
visitors. As such, 
often applied to 
value attributes 
influencing tourism or 
recreational values. 

Used to assess one 
aspect of change in 
social values associated 
with changes in 
environmental condition. 
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Estimating Direct Use Values using market values

Productivity based 
approach 

Used to value impacts that 
change one or more of the 
inputs into the production 
process.  

As above for 
revealed preferences 
(i.e. based on real market 
transactions) 

Easy to apply if all inputs 
into production are 
known and the value 
chain is understood. 

Requires quality data 
from existing markets 
that disaggregates the 
various inputs into 
production. 

Producers may limit 
access to confidential 
production information.

Use if impact of research 
changes one or more 
of the inputs into 
production.

Ideally estimate the 
change in producer 
surplus. 

Replacement cost 
approach 

Damage cost avoided, 
replacement cost or 
substitute cost approaches – 
all of these are variations of 
the same theme, in which an 
impact is valued as the costs 
that the impacts has avoided. 

The alternatives are 
often well understood 
and quantified, and may 
have been the traditional 
way of doing something 
before the new research 
arrived. 

Danger of overstating 
costs avoided when cost 
avoided relates to an 
unrealistic alternative. 

Best used when the cost 
avoided is realistically 
something society would 
pay to avoid, especially 
where research is 
changing a traditional 
activity. 

Ecosystem Services 
Valuation

Value of services provided 
by ecosystems.

This approach is similar to 
Replacement Cost Approach 
in that the non-market 
values of the goods and 
services provided by the 
environment to the market 
are estimated by evaluating 
the services the environment 
provides or could provide, 
in replacement for 
man-made market-based 
capital or efforts. 

Applies mainly to Use Values.

Can provide reasonable 
estimates for cases 
where improved 
ecosystem function 
can replace current 
investments in capital 
or inputs. 

Cannot provide a full 
estimate of the value 
of the environment 
because it is limited 
to the market value of 
ecosystem functions 
and not the full set of 
values people enjoy from 
environmental integrity 
– see the other Revealed 
and Stated Preference 
tools for this. 

Used to estimate values 
of improved wetlands as 
replacement for some 
water treatment plants; 
value of biodiversity 
with mixed cropping 
and shelter belts with 
its integrated pest 
management values to 
replace higher pesticide 
use with mono-cropping.  
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Stated preference methods

Use data elicited through surveys by asking respondents to place an economic value on the benefits or 
losses associated with a research output, for which there may not be a market. Surveys need to be carefully 
designed as they usually involve presenting hypothetical scenarios, which need to remain plausible and 
relevant to affected respondents. Can be used for non-market direct use or non-use values.

METHOD DESCRIPTION ADVANTAGES DISADVANTAGES COMMON USES

Contingent 
valuation 

Elicits respondents 
’willingness-to-pay’ for 
goods/services from 
research outcomes in a 
specific context. 

It can be also tailored to 
quantify the value that 
people are willing to accept 
for compensation if goods 
or services are not provided.

Powerful tool to value 
intangible benefits 
where no markets exist, 
e.g. benefits for health 
and environmental 
services. 

Values obtained are 
relevant to societal 
preferences in Australia. 

Can also be used to 
estimate non-use or 
existence values, i.e. 
preserving biodiversity. 

Resource intensive as 
it needs well-designed 
surveys and a rigorous 
data collection process. 

Sampling should 
be carefully 
planned to ensure 
representativeness of 
the target population. 

Responses to contingent 
valuation studies are 
particularly sensitive to 
the framing of questions. 

Because it is a 
hypothetical question, 
results can be subject 
to several biases or 
inaccurate claims. 

Can be used across a 
wide range of impacts, 
even where no revealed 
preferences are available. 

Most commonly applied 
in cases where a major 
program of work is 
anticipated to have 
substantial health or 
environmental benefits 
and where specific 
valuation is required. 

Discrete choice 
modelling 

‘Choice Modelling’

Focuses on estimating 
willingness-to-pay for 
specific attributes of research 
outcomes that directly 
influence the respondent’s 
level of enjoyment. 

Examples of attributes 
include safety, water quality, 
biodiversity, information 
provided and price. 

This method also provides 
trade-off estimates, which 
can be used to quantify 
the compensation that 
respondents should be 
provided for decreasing 
a specific attribute. 

As above 
(contingent valuation). 
Unlike contingent 
valuation, choice 
modelling forces people 
to consider trade-offs, 
which may elicit more 
realistic hypothetical 
responses. 

As above 
(contingent valuation). 

Also requires collection 
of large samples to be 
statistically reliable. 

Results sensitive to 
the choices posed 
to subjects. 

Same as contingent 
valuation, but use when 
valuation of specific 
attributes is required. 

Public agencies in 
the health sector 
have increasingly 
commissioned projects 
involving choice 
modelling techniques 
for the valuation and 
monetisation of service 
delivery features which 
rely on key values, such 
as the value of statistical 
life. The OBPR provides 
guidance on estimating 
the value of statistical 
life and the value of a 
statistical life year. 

Other Stated Preference Approaches including - Experiments, Contingent Behaviour, Direct Preference Mapping, etc.  
all characterised by similar pros and cons to those above and require similar expert ability to undertake.
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A decision-tree for the use of these methods when dealing with environmental impacts is provided at Figure E1.

Figure E1: Selecting a non-market valuation method – initial questions 

What types of values do people hold for 
the non-market environmental outcome?

Use values Non-use values

Are reliable data available for 
related market behaviour (such 
as travel or house purchases?)

Yes

Consider revealed preference

Is the non-market outcome 
associated with visits to 

a recreational site?

Yes

Consider travel cost

No

Is the outcome likely to be reflected 
in the price of a market good 

(such as house prices or wages?)

Yes

Consider hedonic pricing

No

Consider other methods, 
such as stated preference 

or averting behaviour

Consider stated preference

No

Is the policy change a package of 
several non-market attributes that 

could take on different combinations?

Yes

Are estimates needed for 
the value of each attribute, 

can the attributes be 
varied independently, 

and do people value each 
attribute separately?

No

No

Consider contingent 
valuation

Yes

Consider choice 
modelling
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In addition to the methods described above, the following 
methods have been included because they allow the 
valuation of social (as opposed to environmental) impacts. 
The first method involves monetisation, while the latter 
two involve qualitative valuation (cf. Kelemen et al. 2014).

Social Return on Investment (SRoI)
SRoI is a composition of stakeholder-driven evaluation 
and cost-benefit analysis (CBA) which quantifies and 
places a monetary value on social impacts. The method 
enables evaluators to measure social impact against 
three primary performance indicators: appropriateness, 
effectiveness and efficiency. SRoI adopts the rigor of a 
CBA but also includes a process that embraces stakeholder 
informed data, which increases the depth of analysis 
and engages more broadly with those experiencing any 
change. SRoI is well suited to the CSIRO Impact Framework 
as it is based on program logic: its focus is on assessing 
the relationship between inputs and impact (Nicholls et 
al. 2009; Social Ventures Australia Consulting 2012).

Social Impact Assessment (SIA)
SIA is a framework that can be used to assess impacts 
of a wide range of types of change, from a proposal 
to build a new freeway to a proposal to change access 
to a natural resource such as water, a forest or the 
ocean (Becker & Vanclay 2003, BRS 2005; Coakes 1999; 
Coakes & Fenton 1999; Franks 2012). The method requires 
a range of different data including qualitative and 
quantitative data depending on the methods being applied. 
The main data needs relate to assessing the direct and 
indirect effects of proposed changes. This can be done 
using a variety of data sources, the most common types are: 

• secondary data – existing data sources can be used to 
identify the broad level and nature of potential impacts;

• primary data – can be collected through surveys, 
interviews, focus groups etc. if secondary 
data is not available, not relevant or not 
appropriate (e.g. not at the right scale). 

Most Significant Change (MSC)
MSC is a qualitative, participatory methodology 
focused on capturing project participants’ stories 
of significant change or impact (Clear Horizon 2014; 
2015a, b; Davies & Dart 2005). MSC involves collecting 
and documenting stories from a range of participants. 
Each story represents the storyteller’s interpretation of 
impact. These stories are then collated and reviewed 
and discussed by participants in a participatory, 
systematic and transparent manner. This process leads 
to a collective agreement on what have been the most 
significant changes, or impacts, of a project or program.
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Cost-benefit analysis relies on assumptions. A sensitivity 
analysis is an explicit analysis of the sensitivity of the impact 
evaluation findings to these assumptions. The amount 
of effort devoted to this task should be reflective of:

• the purpose of the evaluation (i.e. advocacy, 
accountability, allocation or analysis)

• the requirements of the audience (e.g. a client 
might require some degree of sensitivity testing) 

• the specific nature of the project (e.g. evaluating the 
impact of research commissioned to inform public policy 
development might require a higher degree of scrutiny 
to assist in the uptake and adoption of the research). 

Box F1 provides guidance on the two main 
approaches to sensitivity analysis.

APPENDIX F 

Sensitivity analysis

Box F1: Conducting a Sensitivity Analysis

Partial sensitivity analysis

This approach varies one assumption (or one 
parameter or number) at a time, holding all else 
constant. For example, if the value of life plays an 
important role in the analysis, an average value of $3.5 
million for the value of statistical life (VSL) might be 
used in the base case. Using partial sensitivity analysis 
would involve testing a range of values for the VSL, 
from $3 million to $15 million, without changing any 
other assumptions, and then reporting the results. 
The same process would be applied to test the effect 
of other uncertain parameters, such as the sensitivity 
of the cost-benefit analysis to the discount rate 
used, returning each time to the base case figures 
for everything except the number in question. 

Extreme-case sensitivity analysis

This approach varies all of the uncertain parameters 
simultaneously, picking the values for each parameter 
that yield either the best- or worst-case scenario. If a 
project’s impacts look good even under the worst-
case assumptions, it strengthens the perceived value 
of the impact. Conversely, if the calculated impacts 
are modest even when using the most favourable 
assumptions, it is unlikely to be successful.

Which approach?

Both approaches are useful. Partial sensitivity analysis 
is most useful when there are only a handful of critical 
assumptions, while extreme-case sensitivity analysis 
is more useful in cases of greater uncertainty. The 
choice of which approach to use will depend upon 
the number and type of assumptions made as well 
as the expectations of the evaluation’s audience.

Source: Wholey et al. (2010) 
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