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For a hundred years, CSIRO has been conducting research 
to address the scientific problems facing industry and 
the nation. The CSIRO Strategy increases the focus on 
the translation of science and technology into products 
and services to enhance the wellbeing and prosperity of 
Australia. This has deepened the need for the organisation 
to improve our understanding and management of how we 
can follow impact pathways to translate our research into 
environmental, social and economic benefits. 

While CSIRO has always planned its research and evaluated 
its impact, it is only recently that CSIRO has taken a 
consistent, organisation-wide approach. Since 2010, 
CSIRO has developed and implemented an organisation-
wide impact framework to consistently plan, monitor and 
evaluate the impact of its research. This approach allows 
for a more comprehensive and complete view of the impact 
being delivered and supports the management of impact of 
a large portfolio of research.

FIGURE 1: CSIRO’S IMPACT FRAMEWORK The input to impact model 
(see Figure 1) involves a 
systematic grouping of 
information types. For the 
sake of simplicity the model 
depicts a simple linear 
process to aid discourse, 
but it is understood that 
science is serendipitous 
and agile in execution, with 
multiple feedback loops and 
engagement at all stages. 
Therefore the framework 
is operationalised in the 
same manner.
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CSIRO’s Impact Framework
CSIRO’s approach to impact management assumes that in order 
to understand the value of research, it must be possible to track 
the process by which research translates into benefits in the real 
world. Planning, monitoring and evaluating impact is based on 
a theory of change model called program logic. The CSIRO’s 
Impact Framework is based on the hypothesis that the process of 
creating impact begins with deploying inputs, to conduct research 
activities and produce outputs, which themselves are translated 
through short to medium term outcomes into long term impact.

The main drivers behind CSIRO’s increased interest in measuring 
research impact are to improve its:

• advocacy – an increased capacity to articulate future 
and delivered impact

• accountability – the ability to provide defensible, robust 
evidence of impact

• analysis – the opportunity to better understand and maximise 
research impact, and

• allocation – to enable more informed decision making.

Impact and evidence based planning, monitoring and evaluation 
is an intrinsic element of the CSIRO’s Planning and Performance 
Framework. Impact management relies on a two-way engagement 
with all actors along the impact pathway to ensure the research is 
relevant, realistic and that risks are identified and mitigated.

Within CSIRO, we define impact as: 

An effect on, change or benefit to the economy, 
society and/or environment, beyond those 
contributions to academic knowledge.
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FIGURE 2: CSIRO’S IMPACT PLANNING AND MANAGEMENT HIERARCHY
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Impact planning and management hierarchy 
CSIRO’s Business Units are the core vehicle for research 
impact delivery. They integrate all activities, from capability 
development, through to science delivery, and client and 
commercial engagement. Business Unit goals specify the 
nature of science to be undertaken within the context 
of broader national challenges and research priorities. 
A Business Unit refines how it will achieve its goal through 
the articulation of the broad areas of impact it is planning 
to deliver. 

Within CSIRO the articulation of a Business Unit’s future 
intended impact, characterised using the program logic and 
described in Impact Statements, is undertaken at the Program 
level. Impact Statements (which summarise several impact 
pathways developed at a lower level closer to the research) 
are aggregated up to describe achievement of Program and 
Business Unit goals. Programs typically have between 3-5 
impact statements. Programs are responsible for developing 
and managing the impact pathways for the portfolio of 
projects they manage (see Figure 2). This approach provides 
a clear link between projects and Impact Statements, and 
between Impacts Statements, Impact Areas and Business Unit 
goals. A simplified ‘Impact Strategy on a Page’ is also created 
annually for each Business Unit, allowing visualisation of these 
impact connections.
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AT CSIRO WE SHAPE THE FUTURE

We do this by using science to solve real issues. 

Our research makes a difference to industry, 

people and the planet. 

WE ASK, WE SEEK, WE SOLVE.

The response 

The Microbial Enhancement of Coal 

Seam Methane (MECSM™) project 

(now called Reservoir Rejuvenation 

Technology, or R2T) initiated in 2008 

aims to deliver to the CSG industry a 

solution for the rapid replenishment 

of methane in depleted or under-

saturated coal seams to enable renewed 

production.

In collaboration with the industry,  

CSIRO has created a team of researchers 

who are conducting laboratory 

experiments to understand the 

processes involved in replenishment, 

and who are studying the microbes to 

determine the viability of using them to 

optimise gas generation. A long term 

field trial is in the planning stage, set to 

commence in 2017.

The challenge 

Coal seam gas (CSG) is becoming a 

widely used energy source, particularly 

in eastern Australia where a number 

of basins have been found to produce 

significant volumes of methane gas from 

coal seams. 

However, the drilling and maintenance 

of CSG wells are gradually becoming less 

economically viable as a result of low gas 

prices, and the comparably high price 

of maintaining and drilling CSG wells. 

Furthermore, the life span of a coal seam 

production well is only approximately 

10-20 years.

CSG is cleaner than other 

fossil fuels, which accounts 

for more than 95 per cent 

of Queensland’s gas.

The impact 

If successful, the benefit for industry of 

this research will include a technology 

to increase the methane content of CSG 

reservoirs which could add considerable 

value to coal seam gas production and 

increase production of this energy 

source in Australia.

The overall benefits of the R2T project 

depend crucially on the adoption 

profile and actual achievement of CSG 

production. Most of this adoption takes 

place in the future, so impact analysis 

outcomes are associated with some 

uncertainty.

Looking at the midpoint of a range of 

impacts, our estimates suggest that the 

real project expenditure of $1.4 million 

by CSIRO could lead to:

 ◆ Total benefits (measured as cost 

savings in CSG production, in real, 

present value terms ) between $0.7 

million and $21.4 million, depending 

on the assumptions made;

 ◆ A benefit cost ratio between 0.4:1  

and 16:1.

IMPACT CASE STUDY 

June 2017

Direct Injection Carbon Engine (DICE) is a specially adapted diesel engine that uses coal and carbon-based slurry as fuel. 

New pathways for efficient power  from coal and biomass
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AT CSIRO WE SHAPE THE FUTURE
We do this by using science to solve real issues. Our research makes a difference to industry, people and the planet. 
WE ASK, WE SEEK, WE SOLVE.

pressure in the engine, which provides 
highly efficient power to turn electrical 
generators. 

CSIRO’s research is developing processes 
to produce the low-mineral-matter 
MRC required by DICE from a range of 
feedstocks, including brown coal, black 
coal, and woody biomass. The unique 
test facilities allow characterisation of 
the injection and combustion behaviour 
of these MRC fuels under the intense 
conditions found in diesel engines. In 
addition, CSIRO are partnering across 
the supply chain to gain valuable large-
scale experience that will support the 
ongoing commercialisation of this 
technology.

The challenge 
Global warming, largely caused by 
increases in greenhouse gases in the 
atmosphere, is a modern challenge. 
While various actions can be taken to 
reduce greenhouse gas emissions, the 
size of the problem is so large that a mix 
of approaches is necessary. Coal-based 
electricity provides about 80 per cent 
of Australia’s National Electricity Market 
(NEM) supply. The major challenge for 
coal-fired power generation is to reduce 
its CO

2 emissions. 

The response 
In collaboration with industry partners 
CSIRO has been developing an 
alternative pathway to low emissions 
electricity from coal and waste biomass 
through the Direct Injection Carbon 
Engine (DICE). DICE is a modified diesel 
engine running on a mix of coal and 
water. This advanced coal technology 
involves converting coal or biomass 
into a water-based slurry- a fuel called 
micronised refined carbon (MRC) that is 
directly injected into a large, specially 
adapted diesel engine. The fuel burns 
to produce intense temperature and 

The impact 
Benefits of this technology include 
increased efficiencies in electricity 
generation; significant reduction in 
greenhouse gas emissions; delivery of 
power in a shorter timeframe and at 
a smaller scale than conventional coal 
technologies; and diverse fuel potential 
including black and brown coal, as well 
as biomass, tar, and plastics.
DICE technology is probably best 
described as in the demonstration to 
deployment phase of development. On 
this basis, current estimates suggest that 
the real program expenditure of $61.8 
million will lead to:

 ◆ Total benefits (measured as cost 
savings in capital/operating costs, 
carbon emissions, in real, present 
value terms) of up to $532 million, 
depending on the assumptions made; 
and 

 ◆ A benefit cost ratio of up to 8.6:1.

DICE combines the 
superior thermal efficiency, 
flexibility, and lower capital 
cost of the diesel engine 
with the low cost and 
availability of coal.

IMPACT CASE STUDY 
June 2017

Developing and exploring potential scenarios for Australia’s energy future and 
supporting the decision-making process around next steps.

Investigating the future of  electricity in Australia  
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The response 
In recognition of the extraordinary circumstances of this time in the electricity sector, CSIRO convened the Future Grid Forum (FGF) in 2012 to develop and explore potential scenarios for Australia’s energy future. The forum brought together more than 120 representatives of every segment of the electricity industry, as well as Federal and State governments and community stakeholders, to inform and inspire a national conversation and provide a way forward. 

While the FGF identified the key alternative futures and broad responses, CSIRO recognised that a process was required to develop more detailed steps for responding to the industry’s changing circumstances. To this end, following the FGF, CSIRO and Energy Networks Australia (ENA) partnered in 2015 to develop an Electricity Network Transformation Roadmap (the Roadmap) – a blueprint for transitioning Australia’s electricity systems to enable better customer outcomes.

The challenge 
The electricity system is central to Australia’s modern lifestyle and economy. However, it is at a significant crossroad, facing complex and unprecedented challenges. These challenges include efficiently and securely decarbonising electricity generation, improving customer bill outcomes, and preparing for rapid adoption of new technologies such as solar, storage and electric vehicles. 

Many studies and reviews have evaluated the drivers of change now affecting the system, but most have focused on specific parts of the system or on the perspective of particular stakeholders. Australia’s electricity sector agreed that given the challenges it faced, a whole-of-system evaluation was essential. 

Since 2007 the average household retail electricity price has increased by  two-thirds.

The impact 
The FGF and Roadmap research identifies key milestones to be achieved through a set of detailed actions by businesses, policy makers, and regulators as part of an integrated pathway for Australia’s energy transition over the next decade. CSIRO’s FGF and Roadmap research has the potential to lead to a range of impacts, including reduced household electricity bills, reduced electricity system expenditure, and reduced greenhouse gas emissions.

The overall benefits of the FGF and Roadmap research depend crucially on the adoption and actual achievement of the projected benefits.
Based on particular adoption assumptions, estimates suggest that the real project expenditure of $3.0 million by CSIRO could lead to:
 ◆ Total benefits (in real, present value terms) between $7.8 million and $30.3 million;
 ◆ Net benefits between $4.6 million to $27.3 million; and
 ◆ A return on investment ratio between 2.5:1 and 10:1.

IMPACT CASE STUDY June 2017

Impact case stuides:  
www.csiro.au/About/Our-impact/Our-impact-in-action
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Impact evaluation
To complement its planning hierarchy, CSIRO has developed an Impact Evaluation 
Guide that provides a series of impact evaluation principles, along with a standardised 
cost-benefit approach, to be used for both ex-ante (forecasting) and ex-post 
(after the fact) impact evaluations. Use of the Impact Evaluation Guide ensures the 
comparability of impact evaluation findings and reports, regardless of where in 
CSIRO the evaluation is being conducted, the field of science or the area of impact.

Impact culture
Supporting impact management practice, CSIRO is also designing and delivering an 
enterprise wide and enduring cultural program to support long term improvement in 
our outcome focus, customer service and impact delivery. Impact management is to 
be understood, valued, prioritised and rewarded as “the way CSIRO does business”. 
CSIRO’s impact culture program includes considerations of the ‘people’ aspects of 
how science is managed for impact, including:

• Strong leadership and accountability requirements relevant to role.

• Capability building (including training and learning and development courses). 

• A focus on evidence of outcomes in performance conversations at all levels – 
not just inputs or compliance.

• Linking organisational efforts to corporate outcomes through setting specific, 
measurable, achievable and time-bound outcomes and ensures teams and 
individuals are accountable for, and own, them.

• Individual and group training in CSIRO’s Impact Framework is available to all 
Business Units and Enterprise Support Services groups.

www.csiro.au/About/Our-impact/
Evaluating-our-impact

The benefits of CSIRO’s approach to impact

• Systematic, one-CSIRO 
approach to impact 
planning, monitoring 
and evaluation

• Capability building to 
enhance and accelerate 
the delivery of impact 
from research

• Better informed 
resource allocation

• Streamlined internal 
reporting and 
communication

• Improved transparency

• Improved understanding 
of the portfolio

• Systematic, strategic 
management framework

• Improved line of sight 
from the research bench 
to the intended impact

• Increased awareness of 
CSIRO’s strategic direction 
for delivering and 
demonstrating impact

• Opportunities to develop 
skills and competencies 
around impact

• Improved understanding 
of CSIRO’s impact

• Greater understanding of 
the results of investment 
into research and 
development 

• Improved transparency
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WE DO THE EXTRAORDINARY EVERY DAY
We innovate for tomorrow and help improve 
today – for our customers, all Australians and 
the world. 

WE IMAGINE. WE COLLABORATE. WE INNOVATE.
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