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Mr Fitzgibbon, Ms Grierson, Mr Hawker and Mr Murphy  
 
Terms of reference for the inquiry: 
To inquire into and report on: 
Australia’s relationship with Africa, with special emphasis on: 
• bilateral relations at the parliamentary and government levels; 
• economic issues, including trade and investment; 
• cultural, scientific and educational relations and exchanges; 
• development assistance co-operation and capacity building; 
• defence cooperation, regional security and strategic issues; and 
• migration and human rights issues. 
The Committee will consider both the current situation and opportunities for the 
future. 
 
CSIRO Delegates  
CARBERRY, Dr Peter Stanley, Deputy Director, Sustainable Agriculture Flagship 
KEATING, Dr Brian Anthony, Director, Sustainable Agriculture Flagship 
 



Question on notice no. 1 
 
Further information was requested by Hon J Fitzgibbon in relation to the specific 
work conducted by CSIRO in Africa. In particular, he requested up to a dozen case 
studies identifying the impact of previous research completed on the African 
continent.  
 
FITZGIBBON….On page 6 of your submission you say: 
 
Since 2007, CSIRO has partnered African researchers in training local change agents … 
 
To me that is very, very interesting, but we do not get a feel for who exactly these 
change agents are, what they are doing, where they are et cetera. If you could just give 
us some case studies on notice that might give us a better picture of exactly what 
effect your work is having on the ground 
 
Dr Keating—A point I would like to make here is that one activity tends to build on 
another. Some of our successes in, say, southern Africa were strongly built on the 
experience we built up in eastern Africa five or 10 years earlier. So we can perhaps 
draw out a series of case studies that show the links over time—how one piece of 
science that started out somewhere has ended up with an opportunity to apply it 
somewhere else. In many cases it is then picked up by other groups and if you go back 
to Africa now you start seeing that some stuff you were involved in starting 20 years 
ago is now part of the mainstream. ….. 
 
Response 
This response follows the above suggestion of Dr Keating in briefly documenting some of the 
CSIRO research undertaken in Africa over the past 25 years whereby activities have built on 
prior efforts conducted with a range of change agents. The particular research approach 
chosen for this purpose is as identified in the CSIRO submission (page 4) – namely, “farming 
systems research which is supported by systems simulation and has provided a novel 
approach to allow change agents to explore their options in designing and delivering services 
for smallholder farmers”.  
The use of crop-soil simulation models in southern and eastern Africa began in collaboration 
with the Kenyan Agricultural Research Institute (KARI) in 19851 and has continued through 
until 2010. From this work a number of case study examples can be elicited where 
participants and impacts can be identified. Importantly, the most of the following case studies 
were recently published in an international peer-reviewed journal as examples of this work – 
this response reproduces edited text from the 2009 paper2 by Anthony Whitbread and others. 
Case 1. Farmer involvement in research in Kenya 
As a consequence of the initial CSIRO project in Kenya1, the case of a smallholder farmer 
who was involved in the project has been well documented3. This farmer succeeded in 
transforming his farm from one that provided inadequate food supply for his family to one on 
which a food surplus is regularly produced. This transformation was achieved by judicious use 
of organic and inorganic fertilizers. Impetus for this beneficial change in farming practice was 
provided through the application of a simulation model to demonstrating the production and 
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risk consequences of alternative management practices such as fertilizer applications. This 
success on one farm was extended at that time to a further 106 farms in the Machakos district 
of Kenya via a local self-help farmer group. 
Case 2. On-farm experimentation in Malawi and Zimbabwe 
CSIRO activities in Malawi and Zimbabwe during 2000-2004 focussed on experimentation 
with various legume/fertiliser practices to restore soil fertility in highly resource-constrained 
smallholder farmer systems. The farming practices assessed included: the response of maize 
to low N-fertiliser application rates; the potential use of leguminous cash crops (soybean, 
cowpea) in the place of maize; green manure (mucuna, pigeon pea) legumes in rotation with 
maize. Each of these practices was tested with farmers in extensive on-farm experimental 
programs and the computer model APSIM was used to simulate the field results and build an 
understanding of the key drivers of the system. Some practices, especially the low application 
rates of fertilizer N to maize, have since been adopted by local change agents (combinations 
of international and local RDE agencies, NGOs and private sector suppliers) in their support 
to resource poor farmers.  
Case 3. Scenario exploration with farmers in Zimbabwe 
In 2001, teams of researchers, extension officers and local participants worked with farmers 
in six villages in the Tsholotsho and Zimuto districts, Zimbabwe. They used participatory tools 
to build realistic farm scenarios for the computer simulations, which were then run for the 
farmers to get their reactions and suggestions for improvements. A subsequent report4 
recorded that “…it was a surprise that computer simulation was apparently relevant to 
smallholder farmers in Zimbabwe.”Relevant evidence included: the ready participation of 
farmers in specifying questions for simulation; in volunteering likely outcomes; in rationalising 
their expectations with simulated outputs; and in re-specifying the question for the next 
simulation run. The farmers in this engagement were not passive participants; rather they 
acted as experts in their own domain, using the simulator to explore possible consequences 
of altered management”. Following on from this interaction between researchers and farmers 
at Tsholotsho, the practices of 35 farmers in the local villages were supported over the 
following three seasons whereby large increases in maize yield were attained from low doses 
of fertiliser (as little as 10 kg N/ha).  
Case 4. Informing aid organisations in Zimbabwe 
Over 160,000 smallholder farmers in Zimbabwe achieved 30–50% yield increases in their 
maize crops due to the aid-sponsored distribution of seed and fertiliser in the 2003–04 
season. Most of these farmers were in the drier regions of Zimbabwe, where previous RDE 
efforts by international and local extension agencies had not included fertiliser. This initiative 
resulted in a short-term economic benefit for this large group of smallholder farmers in that 
particular season. This effort was to continue in the 2004–2005 season but was hampered by 
Government intervention. It is reasonable to predict a proportion of participating farmers 
would realise the benefits of applied N fertiliser and adopt this practice without subsidy. If so, 
the result would lead to economic, social and environmental benefits within these 
communities. Unfortunately this proposition could not be tested due to the political 
circumstances in Zimbabwe over recent years. Key architects of the 2003 aid program readily 
attribute the progress to the partnership with Australian researchers and the deployment of 
systems modelling tools. Consequently, farming systems models continue to be deployed  
within several follow-on projects in the region.  
Case 5. Involving the private sector in South Africa 
Between 2004-2008, CSIRO researchers worked with local and international researchers in 
southern Africa in successfully attracting the support of the private sector in improving the 
access and affordability of fertiliser for farmers. The research demonstrated to these 
companies that the cropping risks faced by smallholder farmers did not negate the 
opportunities for investing in fertilizer and seeds. Consequently, Sasol Nitro, a fertiliser 
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company, agreed to register and supply 10, 20 and 50 kg packs of starter and topdress 
fertiliser to Progress Milling for distribution to the company’s community-based depots. In 
addition, Panaar Seeds provided small packs of open-pollinated varieties (OPV) and hybrid 
maize and sorghum. From average fertiliser sales of around 17 tonnes per year in the 
previous 5 years, the initiative resulted in depot sales of 96 and 140 tonnes in 2005/06 and 
2006/07. The tonnage of small packs sold in the two seasons was 20 and 22% of the season 
totals. By involving a fertiliser company directly in the supply of small packs, the cost premium 
per unit of N in previously retailed small packs was reduced from over 100% to just 10%. 
Surveys of farmers accessing the depots showed that small packs of fertilizer are preferred by 
farmers using fertilizer for the first time. 
Case 6. Support for the emerging farmer sector in South Africa 
In South Africa, the post-apartheid land reform policies of land restitution and redistribution 
have created opportunities for the previously disadvantaged black African population to own 
and farm land. These new farmers, joined by farmers from the subsistence sector who are 
attempting to commercialise, now make up a third middle sector and are considered to be 
‘emerging farmers’. In a CSIRO-led project conducted in the Limpopo Province between 
2005-2010, the limited knowledge base farmers and extension officers had about managing 
commercial farms was quickly identified as a key constraint, so capacity building became the 
focus.  
In grazing industries, over 70 farmers and 20 extension staff participated in several multi-day 
training courses and follow-up workshops. The development and distribution of appropriate 
extension material, training course material and a farm model which could be used to 
compare farm system improvement strategies became part of these capacity building efforts. 
These efforts have resulted in at least 20 land reform farmers implementing changes such as 
reduced stocking rates, rotational grazing and better herd management and marketing. This is 
evidence that on-going efforts to build capacity in local extension staff and farmers and 
introduce practical and low risk technologies can be successful.  
With cropping farmers, a key outcome of this work was to demonstrate that more that 50 
resource poor farmers were able to transform low-productivity maize-based farming systems 
into more-profitable enterprises by incorporating grain legume cash crops into rotations with 
maize and adopting simple agronomic practices. Many of these farmers can now package, 
store and sell high-value legume products when, just three years earlier they were barely at 
subsistence levels of food production. Other notable success of the crop-based work included 
the development of guarbean as a potential industrial cash crop (seed multiplication, variety 
evaluations, harvesting, processing and market development), identification, testing and the 
multiplication of 5 short season multi-purpose lablab lines for use as forage in rotation with 
maize and promotion of well adapted and high value cowpea lines. 
Case 7. Development of systems modelling applied internationally 
The APSIM systems model5 is an internationally renowned computer simulation model of land 
use systems and their management. In relation to Africa, APSIM’s genesis can be explicitly 
traced to the CSIRO research project undertaken in Kenya in 1985. It was within this Kenyan 
project that our need for systems modelling was recognised and the initial models developed. 
Today, a significant proportion of CSIRO’s research and of the agricultural research 
conducted in Australia relies on the APSIM software – for example, one in five papers 
presented at the 2008 Australian Agronomy Conference used APSIM as an analysis 
approach. APSIM has become a standard for agricultural simulation software in Australia and 
it is one of the leading farming systems modelling tools in use around the world. The 
development of APSIM represents a significant science impact from CSIRO’s involvement in 
its research projects conducted in Africa and elsewhere. None of this would have been 
possible without the funding provided by ACIAR and AusAID that has supported  this long-
term CSIRO engagement with Africa 
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Question on notice no.2 
 
The Hon. David Hawker sought clarification in regards to the number of personnel 
and the amount of funds attributed to our activities in Africa.  
 
Mr HAWKER—I just want to follow up on something Mr Fitzgibbon was asking. I 
was wondering whether you could actually quantify the extent of your involvement in 
Africa. These projects look very good, but in terms of people and dollars can you at 
least give us a reasonable picture of that. You might want to take that on notice. 
 
Response  
It is difficult to collate the full retrospective budget for CSIRO involvement in Africa across all 
past activities. However, the work referenced in our response to “Question on notice no. 1” 
regarding CSIRO’s farming systems research undertaken in Africa over the past 25 years can 
be given as an indication of this effort. This collective work resulted from the research and 
development undertaken in 7 projects conducted over this time period. Most of these projects 
were funded by ACIAR and they had an aggregate budget of approximately $8M. CSIRO also 
“co-invests” in these projects via the provision of “in-kind” support for research activity 
(infrastructure, scientific resources, management systems etc). The largest project6 was 
conducted in Kenya between 1988 and 1993 and was funded with a budget of $2.7M in 1990 
dollars – closer to $4M in 2010 dollars. A roll call of CSIRO researchers who worked on these 
projects over the past 25 years amounted to at least 17 scientists and technicians. Of course, 
there were many more participants in these projects representing farmers, local research and 
extension officers and international researchers. 

Question on notice no.3 
 
The Hon. John Murphy requested further information regarding the aquaculture 
research undertaken in Africa.  
 
Mr MURPHY—I congratulate the CSIRO for what you are doing in Africa in terms 
of food security. I draw your attention to page 6 of your submission, under the 
heading ‘Food security in coastal Africa from aquaculture’ where you say, inter alia: 
 
CSIRO Food Futures Flagship developments in aquaculture offer food security and export market creation 
opportunities for tropical and sub-tropical coastal Africa. They provide the opportunity to produce healthy 
seafood grown in droughtproof environments using ecologically sustainable systems sensitive to climate 
change. 
 
I would like to give you the opportunity to tell the committee of CSIRO’s successes in 
that field. 
 
Dr Keating—You have picked the one area in the submission that we are not as well 
versed in as in others. We are not experienced in the aquaculture area. I can respond 
in general terms. My understanding is that the Food Futures Flagship have been 
working on land based aquafeeds as an alternative to sea based feeds, which are an 
unsustainable resource. They are also working on enhancing the quality of land based 
feeds—legume based materials, grain base materials—so that they are suitable as an 
aquafeed. It involves manipulating the protein and amino acid composition of those 
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feeds to make them suitable for aquaculture feeds. My understanding is that this is the 
work that is referred to here. 
 
Response 
 
Coastal areas of East Africa are home to more than 30 million of the poorest people in 
the region. These communities have traditionally depended on wild harvest fish as 
their principal source of protein and income.  The dual impacts of overfishing and 
rising populations have generated an urgent need to find alternative sources of food 
and income to prevent the escalation of poverty in these coastal communities, which 
is already at the highest level in East Africa (e.g. 62%-63% in Kenya: 2000 national 
statistics). In partnership with ACIAR and the Vietnamese government, CSIRO has 
previously developed aquaculture techniques that have sustainably increased the 
income of thousands of coastal rice-shrimp farmers in the Mekong Delta. The CSIRO 
Food Futures Flagship has recently established an R&D engagement and delivery 
mechanism with coastal communities and NGOs in Kenya and Tanzania. CSIRO is 
now exploring funding opportunities to introduce CSIRO knowledge and technologies 
to the region.  These have great potential to transform the food security, health and 
wealth of the region whilst also conserving the marine ecosystems that are 
increasingly under threat.       
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