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1 Introduction  

The purpose of research and development (R&D) is to help industries 

experience future growth by developing new products or processes to improve 

and expand their operations. It is well established in the economic literature 

that R&D generates flows of positive spillovers that are crucial for both 

economic growth and further development (Audretsch & Feldman, 1996). 

However, to our knowledge there have been no empirical studies that have 

separated the value added of knowledge dissipation of R&D from the R&D 

itself.  

This paper uses available data from the Australian wool industry in order to 

undertake a preliminary and somewhat basic examination of knowledge 

dissipation of R&D. Through Australia Wool Innovation Ltd (AWI) and its 

partner organisations, the Australian wool industry is undertaking a series of 

R&D projects, which are aimed at raising Australiaõs competitiveness in an 

increasingly globalised market for fibres, textiles, and garments.  

There are conflicting opinions in society about the need for R&D dissipation. 

The view adopted in this report is that the value of R&D is directly 

proportional to the dissipation of this knowledge. In other words, without 

knowledge dissipation the results and findings of R&D would never reach 

wider society and, thus, the returns of R&D would be substantially diminished. 

AWI and its partner organisations have adopted this perspective. 

1.1 The evaluation process  

These evaluations have been prepared as part of AWIõs response to a request 

by the Australian Government for the rural R&D corporations (RDCs) to 

report the impacts of their investments in R&D.  This includes reporting on 

the overall returns from the RDCs collectively to industry, public and spillover 

benefits from the program and the public and spillover returns that are 

conditional on public contributions to the RDCs. 

The programs subjected to this evaluation have been randomly selected from 

the suite of R&D programs conducted by AWI.  They have been randomly 

drawn from a population of projects commissioned to contribute to a 

particular defined area of investigation that was established to produce a 

particular product, service or other outcome.  While they have reached a 

milestone within the last two to five years, the timeframe for the projects has 

been long enough for confidence in the systems to be built.  Broad guidelines 

for the project are outlined in Box 1. 
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Box 1 Evaluation  guidelines  

Å All projections and calculations should be in real terms (without escalating benefits 

and costs  for inflation)  

Å All CBAs should  report present values (NPVs) of net benefits (benefits minus costs); 

internal rates of return (IRRs); and benefit -to -cost ratios (BCRs) calculated using the 

present value of benefits and costs  

Å Adoption rates should be estimated conservatively and be teste d for their 

sensitivity 

Å CBAs should include sensitivity analysis on key variables or parameters once a 

benefit stream and costs have been calculated  

Å A common discount rate of 5 per cent will be adopted for all CBAs  

Å Common project horizons will be adopted, i.e. current year, 5, 10 and 20 year 

horizons (these are the minimum horizons and more can be added if required)  

Å Actual and anticipated benefit streams should also be included in the CBAs 

including the reference points listed in the previous dot point  

Å Economic, environmental and social benefits should be reported  

Å It should be noted which rural R&D priority the project aligns with  

Å An analysis of the counterfactual must be undertaken.  

Data source :  ACIL Tasman, Guidelines for Evaluation , May 2007.  

  
1.2 Projects for evaluation  

In this study we focus on two key programs aimed at dissipating R&D 

knowledge: 

Å Education and Training programsñ this is one of many programs through 

which AWI aims to increase the knowledge base available to wool 

producers and buyers. Through Education and Training programs AWI 

organises short courses and conferences in order to discuss recent R&D 

milestones. The program focuses on fomenting business to business (B2B) 

relationships, particularly within Australiaõs export market. 

Å Stakeholder-communications programñ in this paper we focus on AWIõs 

online communications program (newsletter), which aims to inform 

woolgrowers about new products and practices and how to access them, 

with an aim of improving on-farm productivity and profitability.  

Overall, the aim of the education and training programs is to increase exports 

of Australian wool by promoting this product to major importers and 

manufacturers, especially in Asia. The sheep productivity and stakeholder-

communications programs, on the other hand, ensure the quality of Australian 

wool being promoted overseas. Their aim is to facilitate the capability of 

farmers to adopt more sophisticated methods of production, thus allowing 

them to increase both quality and productivity. It is important for AWI to 

undertake these tasks in order to increase the return of each dollar invested in 
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R&Dñ for an agency such as AWI, the return on R&D investment is directly 

proportional to the marginal increase in revenue to the wool industry. 

The costs benefit analyses of randomly selected projects within each of the 

programs described above are addressed in Chapters 3 and 4 respectively. In 

what follows we set the stage for the ensuing analysis by listing the specific 

projects analysed and giving a brief preview of the results.  

1.3 Education and Training  

AWI undertakes a variety of programs aimed at dissipating knowledge about 

the wool industry. AWI, for instance, is actively engaged in the training of 

shearers and wool handlers across Australia, through the Skilled Wool Handler 

Training Program. Additionally, AWI is actively engaged in the promotion of 

wool products in overseas markets by participating in programs such as Spin 

Expo, which was held in August 2007 (AWI, 2008b). 

In this study we take a snapshot of AWIõs training activities by focusing solely 

on its Education and Training programs. These programs are generally aimed 

at early stage processing manufacturers in overseas markets, mainly China. The 

aim of these programs is to maintain Australiaõs competitiveness in 

international markets by highlighting major quality and ease-of-use differences 

between Australian merino wool and other wool types. 

As part of its education and training initiative, AWI has undertaken a variety of 

projects aimed at improving Australiaõs competitive advantage in the export of 

raw wool. In this study we focus on six training programs: 

Å The Zhangjiagang Conference (held in September 2007)  

Å Technical workshop: Mulesing (March 2008)  

Å Technical workshop: Pilling (February 2008)   

Å Processing Australian Merino for increased profit (April 2008) 

Å Quality Assurance in Australian Merino Knitwear (May 2008) 

Å Two training courses held by Australian Wool Textile Training Centre 

(AWTTC) (2006 and 2007). 

These programs have one major factor in common: they all aim to maintain 

Australiaõs position as a leading wool exporter. This is an important task for two 

reasons. Firstly, there is some theoretical evidence that suggests that marketing 

campaigns, such as these, may have an even greater positive effect on producer 

welfare than the R&D itself (Chung & Kaiser, 1998). Secondly, AWI must take 

a leading role in maintaining the position of the Australian wool industry as the 

worldõs largest exporter of wool (it currently exports over 97 per cent of its 

total output and makes up about one quarter of world trade) by ensuring its 

competitiveness in the eyes of major wool manufactures in Asiaõs labour-

intensive emerging economies, particularly China. 
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Overall, the cost-benefit analyses of these programs will serve as a benchmark 

for AWI and its partner organisations when determining whether to fund 

similar projects in the future. The results of this study suggest that such 

programs must be continued as they exhibit overwhelmingly positive net 

benefits. These can be attributed to both the large value of the associated 

economic benefits of the programs and their low costs.  

1.4 Online  communications  

AWI has a suite of websites that disseminate information to stakeholders, 

whether it be general information on the industry, corporate information or 

tools to disseminate knowledge gained, and the results of, R&D.  In this study 

we focus on five randomly selected websites: 

Å www.wool.com.au 

Å www.woolinnovation.com.au 

Å www.woolcheque.com.au 

Å www.wormboss.com.au 

Å www.liceboss.com.au.  

The first two are websites providing general farming and corporate 

information to AWIs stakeholders.  Due to the non-rivalrous nature of 

websites, the information is also available for use by non-members of AWI, 

however this will not be considered in the study.  The remaining three websites 

contain tools and information for woolgrowers on managing parasites 

(WormBoss and LiceBoss) and valuing their woolclip (Woolcheque). 

This cost benefit analysis will determine the value of having R&D tools and 

information disseminated through websites, rather than other channels such as 

CD-ROM or hard copy publications.  The results of the study suggest there are 

substantial benefits in terms of time and costs saved to farmers, transparency 

in the industry and additional adoption of R&D.  Many of these benefits would 

have been realised as soon as the sites became active. 

1.5 Uncertainty  

It is important to note that there are pressing difficulties associated with 

calculating the expected benefits of these programs, not least due to the 

uncertainty surrounding the value of information.  

For instance, it is difficult to ascertain the dollar value of the usefulness to a 

farmer of getting more up-to-date information on the internet, although we 

suspect this is quite high. In the evaluation of online tools, we rely on estimates 

of the dollar value of time saved by wool producers from engaging these 

resources. The information employed in making these calculations is based on 

http://www.wool.com.au/
http://www.woolinnovation.com.au/
http://www.woolcheque.com.au/
http://www.wormboss.com.au/
http://www.liceboss.com.au/
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farm-level statistics, which may not adequately represent the wool growing 

population as these surveys are not compulsory and, presumably, conducted 

across different members of the wool growing population 

Similarly, it is difficult to accurately calculate the costs saved at the farm level 

through the online dissemination of information.  For example, it is equally 

difficult to ascertain how much the information provided through AWI tools 

will replace the need for farmers to engage professional advisers.  Many factors 

are at play here, including the complexity to problems and the extent to which 

they can be resolved with AWI information, the individual capabilities of the 

farmer and the extent to which farmers actually use the information (as 

opposed to reading and not acting). 

Finally, it is difficult to accurately predict by how much global wool 

consumption may increase as a result of a promotional conference or seminars 

held with some of the worldõs major wool manufacturers. In the evaluation of 

education and training programs, we rely on published information about the 

degree of responsiveness of consumers to such promotional programs in order 

to make conjectures on how exports may be affected. However, we note that 

this is not a perfect measure in that it is likely to highlight the lower bound of 

the actual level of responsiveness. 

1.6 Counterfactual  

Vital to any cost benefit analysis is an evaluation of the counterfactual.  That is, 

it is crucial to ask whether these programs would have been undertaken, 

whether the information would have been disseminated or the tools made 

available by other organisations in the absence of AWI. Each cost benefit 

analysis in the report independently considers the counterfactual.  In this 

section, instead, we provide a more generic analysis.   

AWI is a national body that focuses on the promotion of the Australian wool 

industry via three important mechanisms: 

Å Product development - by working with a powerful network of global business 

partners, AWI creates a range of new products annually targeted to fulfil a 

specific consumer niche  

Å Export expansion - AWI aims to increase global demand for Australian 

merino wool by undertaking market research, developing new fabrics to 

address consumer needs, and providing marketing support to ensure sales 

on the shop floor 

Å Increasing market share - AWI aims to increase market share by developing 

markets for Australian merino wool. This is based on marketing programs 

in both emerging and traditional markets.  
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To achieve these goals AWI funds R&D and promotes its findings both locally 

and internationally in B2B projects. This not only requires a substantial amount 

of expenditure, but also a number of permanent staff dedicated to achieving 

these goals.   

Similarly, AWI disseminates its findings from farm level R&D through 

communications, such as websites and online tools.  While not being as costly 

an exercise as B2B projects, online websites require information and tools 

suited to a national audience, and an audience that may not have a vested 

interest in providing the information. 

It is for these general reasons that we believe it is unlikely that other 

organisations will take on the same role of AWI. In particular no other 

organisation would have the brand awareness necessary to attract funding and 

to dissipate the findings of various projects effectively and to key industry 

players.  Nor would they necessarily have the same outreach as AWI to ensure 

the same benefits are potentially delivered to all woolgrowers. 

Moreover, other government organisations with a similar capacity may not 

have the necessary incentives to promote the Australian wool industry in its 

entirety because of jurisdictional issues. For instance, state-based organisations 

may be interested in promoting the wool industry in their particular state at the 

expense of other domestic producers, as well as their international competitors.  

Similarly, they may only be interested in relaying information that is applicable 

to farmers is their jurisdiction ð they would have little if any interest in 

providing information for other jurisdictions. 

Generally speaking, we believe that in the absence of AWI, it is unlikely that 

the programs treated in this study would exist, or, if they did exist, they would 

have the outreach achievable to AWI. In what follows, we motivate the 

ensuing analysis by highlighting the importance of the Australian wool industry 

both domestically and internationally. 

1.7 Wool production in Australia  

The Australian wool industry has a twofold importanceñ domestically and 

internationally. Domestically, wool production is the second most common 

commodity produced in Australia after wheat. In 2005-06, the Australian wool 

industry was found to employ approximately 24,000 farmers, generated 

$2.4 billion for the Australian Economy (ABARE, 2006).  

Wool production occurs across Australia, with most production occurring in 

NSW (35 percent), WA (24 per cent) and Victoria (21 per cent). The industry is 

widespread across the pastoral, wheatðsheep and high rainfall zones. Most 

Australian wool production is merino wool with a fibre diameter of 19 to 24 
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microns (ABARE, 2006). Figure 1 summarises the percentage of wool 

production carried out in each state. 

Figure 1 Australian wool production , 2005-2006: 461 million kg greasy  

 
Data source: AWI Ltd. (www.woolinnovation.com.au) 

The Australian wool industry is important internationally as it provides nearly a 

third of the worldõs raw wool. Approximately 98 per cent of the wool 

produced on Australian farms in the three years to 2004-05 was exported 

(ABARE, 2006). Figure 2 places Australia as the largest single producer of 

greasy wool in 2006. Principal export markets are China, the European Union 

and Chinese Taipei. ABARE (2006) expects that further trade liberalisation in 

China and India will culminate in additional benefits for wool through 

expanded demand for raw fibres. 

Figure 2 World  production of  greasy  wool,  2006 (per cent  share)  

 
Data source:  IWTO (2007). 

Qld
5%

NSW
35%

Vic
21%

Tas
3%

SA
12%

WA
24%

Others
33%

Australia
24%

China
18%

New Zealand
10%

Former USSR
7%

Argentina
4%

Uruguay
2%

South Africa
2%

http://www.woolinnovation.com.au/


Dissipation of R&D knowledge by AWI  

From theory to practice: Why knowledge dissipation matters  8 

 

2 From theory to practice: Why 
knowledge dissipation matters  

The technology adoption lifecycle model describes the adoption or acceptance 

of a new product or innovation. The process of adoption over time is typically 

illustrated as a classical normal distribution or bell curve. The model indicates 

that the first group of people to utilise a new product is called ôearly adoptersõ 

followed by ôpragmatistsõ. Next come ôconservativesõ and the last group to 

eventually adopt a product are called ôlaggardsõ. The normally distributed curve 

in Figure 3 summarises these points. 

Figure 3 Technology adoption curve  and knowledge dissipation  

 
Note: Technology dissipation changes the distribution of the population such that more people are willing to adopt new 

methods of production at an earlier stage. 

Data source: ACIL Tasman. 

The purpose of knowledge dissipation is to increase the proportion of the 

population that can be classified as ôearly adoptersõ and ôpragmatistsõ. In Figure 

3 this is demonstrated by a shift of the population distribution curve from 

normally distributed to left-skewed. In the aftermath of a successful knowledge 

dissipation program, there is an increased proportion of the population that is 

willing to adopt new technology at the early and pragmatic stages.  

Figure 4 explains the economic intuition behind the welfare gains to farmers 

associated with R&D knowledge dissipation programs. The figure depicts the 

demand of R&D knowledge available to farmers at any one time. The demand 

curve is downward sloping in order to indicate that as the cost of acquiring 

knowledge increases the quantity of knowledge demanded falls. For simplicity, 

this diagram excludes the supply of R&D knowledge. However it is important 

to note that although the pool of R&D knowledge available at any one time is 
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constant, the supply of knowledge available to farmers would rise as AWI sets 

up web-based resources. 

Figure 4 Farmer welfare and R&D knowledge dissipation  demand  

 
Data source: ACIL Tasman  

The cost of acquiring information is assumed to be the opportunity cost of 

time for the farmer. That is, instead of looking for the most recent information 

on R&D studies, the farmer could have spent time working on his farm and 

thus earning cash income.  

The initial equilibrium in the diagram is depicted by point ǟ. This point 

represents a world where AWI and its partner organisations have decided to 

dissipate a minimal amount of R&D knowledge to farmers. In this scenario 

farmers would have to forego a considerable amount of time to get a small 

quantity of R&D knowledge from various sourcesñ these would include the 

internet, attending seminars, and hiring specialised consultants. The cost of 

acquiring information is given by Ce,0 and the quantity of information acquired 

by farmers is Q0. At this point farmers receive consumer surplus equal to area 

CS. This area essentially represents the total amount of economic welfare 

accruing to farmers as a result of acquiring Q0 units of R&D knowledge. 

Point ǡ in Figure 4 represents the optimal equilibrium. Here, all the R&D 

knowledge available to farmers, given by point , is successfully passed on to 

farmers. In this theoretical scenario, AWI and its partner organisations know 

exactly what information every farmer requires. Thus, they have provided web-

based tool such that farmers know exactly where to find that information and 

waste no time searching for it. However, it is important to note that farmers 

still face a positive cost of acquiring information ( ), as they forego farm 
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work for a short period of time. In this optimal equilibrium, farmers receive 

welfare equal to the sum of areas CS, A, B, E, F, and G.  

It is now possible to ascertain what the difference in welfare is between the 

initial equilibrium (ǟ) and the optimal equilibrium (ǡ). Transaction costs 

associated with acquiring information (such as having to travel great distances 

to find this information) create a wedge between the costs faced by farmers 

(Ce,0) and the optimal costs of acquiring knowledge ( ). This wedge generates 

a loss of welfare to farmers equal to the sum of areas A, B, E, F, and G. 

Economists refer to this loss as a deadweight loss because the lost consumer 

welfare is not redistributed to any other party in the economy.    

One of the roles of AWI is to facilitate the way R&D knowledge is dissipated 

to wool growers by setting up resources in the internet. This essentially 

increases the supply of web-based tools available to farmers and, thus, lowers 

the time it takes each farmer to acquire information, hence decreasing the 

wedge between  and the cost faced by farmers (Ce). In Figure 4 this is 

depicted as a fall in costs from Ce,0 to Ce,1 and an increase in the amount of 

knowledge adopted by farmers to Q1. In terms of welfare, this represents a 

contraction in the deadweight loss to area G.  

We assume that some transaction costs will always remain, as AWI will not 

know with certainty what each farmer requires and will always face lags in 

maintaining the latest information. However, with time these transaction costs 

may get progressively smaller. It is the responsibility of AWI to engage in 

programs aimed at decreasing these transaction costs in order to increase the 

return on each dollar they invest in R&D. This return to R&D is directly 

proportional to the increase in consumer surplus gained by wool growers from 

adopting new technology. 

The change in consumer surplus gained by farmers can be interpreted as the 

additional revenue they may acquire as a direct result of adopting more 

advanced methods of production. For instance, as farmers adopt technology to 

make wool finer, they generate a source of competitive advantage in 

international markets and, thus, are able to increase exports. The programs 

discussed in Chapter 3 dissipate knowledge to (mostly but not exclusively) 

foreign importers about productivity improvements made by Australian wool 

growers as a result of the adoption of new R&D. The aim of these programs is 

to give foreign firms the information necessary in order for them to adequately 

promote Australian wool in their home countries.   

The websites discussed in Chapter 4 dissipate knowledge to producers about 

improving their management practices and obtaining the true value of their 

woolclip.  The aim of both of these program groups is to improve farm 

practices and consequently farm productivity.  
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3 Education and training  

AWI is currently engaged in a series of projects which aim to increase 

awareness of the Australian wool industry. In this paper we look at some of 

AWIõs education and training projects in order to take a snapshot of their 

activities. The purpose of the AWI education and training programs is to build 

a knowledge base to allow them to prepare customised training at short notice, 

all over the world, and to deliver at least five training courses to international 

B2B annually. Overall, the aim of the training process is to increase 

international demand for Australian wool.  

As discussed above, Australia already exports about 98 per cent of its total 

wool production. This suggests that programs that increase demand for 

Australian wool internationally will not translate to a substantial increase in the 

quantity of wool sold by Australians to export markets. However, as Figure 5 

indicates, an increase in demand for Australian wool can lead to a significant 

increase in the value of exports (or export revenue) for Australian wool 

growers. This phenomenon will occur if successful product differentiation 

between Australian merino wool and other types of wool occurs. Product 

differentiation occurs if Australian wool is proven to be of better quality and 

easier to use than other wool types. 

Figure 5 An increase in demand for Australian wool exports  

 
Data source: ACIL Tasman  

In the figure, curve D0 depicts the current hypothetical demand for Australian 

wool. Successful education and training programs, which lead to product 

differentiation, would lead to an increase in demand for wool depicted by a 

shift from D0 to D1.  Due to Australia exporting most of its wool, the increase 
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in demand only leads to a marginal increase in exportsñ that is, exporters are 

currently operating on the inelastic part of the supply curve. However, each 

bundle of exports now receives a higher price (P1). The increase in export 

revenue ( ) for wool growers is captured by the purple shaded areas. 

The AWI business strategy aims to, amongst other things, establish a network 

of supply chain support in order to increase demand for Australian Merino 

wool. The purpose of the programs is to establish a framework of product 

differentiation between Australian Merino wool and its international 

counterparts through the provision of knowledge about the Australian product 

to B2B partners.  

This relies on the provision of technical information relating to the unique 

attributes of Australian Merino wool, technical developments, fibre sourcing 

advice, and development and implementation of fibre specifications. 

Moreover, general information about the Australian wool industry and buying 

and consignment preparation of Australian wool is also made available. Market 

research information collected is used to assist targets and prioritise AWI 

investments. 

Rural Research Priorities 

The rural research priorities on which education and training programs focus 

are on ôProductivity and Adding Valueõñ improve the productivity and 

profitability of existing industries and support the development of viable new 

industries. However, it may be argued that in spreading knowledge amongst 

experts, the programs are also contributing to the promotion of the 

development of new and existing technologies1.  

3.1 Focus on China  

To a large extent, the education and training programs undertaken by AWI and 

its partner organisations attract representatives from Asia, particularly China-

based firms. Although China is not the worldõs largest producer of raw wool, 

its comparative advantage in low-wage labour-intensive manufacturing has put 

it at the forefront of global production of finished wool apparel and garments 

(IWTO, 2007).  

Using data from Clothesource (2006), we can infer that the presence of 

multinational enterprises engaged in manufactruing within China is driving 

most of todayõs global trade in finished wool products. In fact, Woolmark 

(2005) indicates that China has become the worldõs largest manufacturer and 

                                                 
1  For a review of the Rural Research Priorities see http://www.daff.gov.au/agriculture-

food/innovation/priorities.  

http://www.daff.gov.au/agriculture-food/innovation/priorities
http://www.daff.gov.au/agriculture-food/innovation/priorities
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retail market for wool apparel products, accounting for over 33 per cent of the 

global use of apparel wool at garment manufacture and 23 per cent at retail. 

This is, of course, expected given Chinaõs increased integration into vertical 

production networks in manufacturing since approximately the mid-1990sñ as 

documented by the World Bank in Haddad (2007). 

Chinaõs growing importance in the production of manufactured wool products 

represents an valuable opportunity for Australian wool growers. Figure 6 

shows an upward trend in Australian wool exports to China from 1999 to 

2006. The data indicates that the value of Australian wool exports has more 

than doubled from less than $1billion in 1999 to over $2 billion in 2006. 

Moreover, the share of Australian wool exports going to China has increased 

from under 30 per cent in 1999 to over 60 per cent in 2006.  

Figure 6 Australian wool exports to China, 1999 -2006 ($m and %)  

 
Data source: Calculations based on data from ABARE (2007).                                                                                          

Notes: Woolmark (2005) suggest that the drop in demand observed in 2002 can be explained by the SARS epidemic in 

the region. However, the fact that the share of exports maintains an upward slope suggests a temporary global 

downturn on wool in that period. Overall, it is not this debatem but the upward trend of both variables that is important 

in this figure. 

Overall, the figure highlights Chinaõs growing importance as an export 

destination for Australian wool and it explains AWIõs interest in maintaining 

this relationship. According to Woolmark (2005),  

(t)he partnership between China and Australia now dominates the global wool 

industry, particularly in apparel woolé Australia supplies 40 per cent of Chinaõs total 

wool use and 60 per cent of its apparel wool requirements (p.1). 

The strong level of demand for Australian wool by Chinese manufactuers is a 

function of the ability of Australia to continously deliver a high standard 

product, which meets the manufacturerõs strictest requirements. In 2004, this 

ability fell under scrutiny when the Fedeartion of Australian Wool 
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Organisations received an open letter from Mr Mao Jianxin, the Secretary-

General of the China Wool Textile Association Raw Wool Committee 

(Nanjing Wool Market, 2004). The lettter spelled out a number of concerns by 

Chinese manufacturers about Australian wool quality and communication 

between major agents in the two markets. Some of the major problems 

addressed in the letter were: 

Å Poor clip preparation, 

Å Contamination, 

Å Problems with making complaints to processors, and 

Å A lack of exchange of information between the two countries. 

AWI addressed these concerns via two mechanisms. Firstly, in the immediate 

aftermath of the letter, the organisation undertook a survey study of wool 

quality in 12 randomly selected mills. The study found that there were no 

major quality problems with greasy wool deliveries to China (AWI, 2004). 

Secodnly, AWI prepared a series of Education and Training Programs aimed at 

addressing these concerns and ensuring the quality of Australian wool to 

overseas markets. It is thse projects that are the focus of this study.  

By hosting events in China or geared towards China-based firms, AWI aims to 

maintain (and perhaps increase) Australiaõs competitiveness in the eyes of this 

important export market. These program can also increase global demand for 

Australian wool (indirectly) by selling to the worldõs largest manufacturer of 

finished wool products.   

In summary, this section sets the stage for the ensuing analysis by explaining 

why AWI has focused much of their attention on China. The education and 

training programs attract China-based firms that provide for the already 

established international export market and for the increasingly important 

domestic Chinese market2.  

The following section summarises the selection of education and training 

programs, which show a snapshot of AWIõs involvement in this area. The aim 

of that section is to underline how Chinese concerns have been addressed in 

practice. It must be noted, however, that detailed information on the seminars 

held within each event was not made available to ACIL Tasman and, thus, it is 

sometimes difficult to clearly discuss the aforementioned link. Future events 

held by AWI and its partner organisations should try to better catalogue the 

information dissipated so that analysts may be able to trace the links between 

                                                 
2  For a review of the growing importance of the Chinese domestic market for wool 

manufacturers see Woolmark (2005). 
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the recommendations made in studies and the outcomes of the programs with 

increased capacity. 

Overall, the success of these programs rests on two assumptions. Firstly, firms 

attending these events are large players in the global market. And, secondly, 

that these companies are capable of increasing their use of Australian wool 

easily. AWI has indicated to ACIL Tasman that the participants involved in 

education and training events meet these assumptions. They noted that a 

number of top-ten manufacturers were among those firms involved in the 

programs. 

3.2 Wool  quality training ñ Zhan gjiagang 

Conference  

The training event delivered in Zhangjiagang, China on September 15-16, 2007 

raised awareness of quality assurance measures in place within the Australian 

wool industry. The event directly responds to Chinese concerns on Australian 

wool quality and complications with the importation of wool from Australia as 

spelled out in Nanjing Wool Market (2004). The conference is the outcome of 

meetings between representatives from both sides under the China-Australia 

Wool quality working group (AWI, 2007a).  

The training aimed to improve knowledge and use of Australian wool quality 

systems. The aim, in this case, was mainly to highlight the differences in quality 

between Australian Merino wool and other products by concentrating on 

issues related to complex fibre and its origins. Ultimately, the aim of this 

program was to increase demand for Australian wool exports and thus help 

maintain Australiaõs position as the worldõs number one exporter of raw wool. 

The workshop followed the chronological journey of Australian Merino wool 

from on-farm harvesting to auctioning. In order to highlight that the quality of 

Australian wool is ensured at every stage of the production process, 

participants received actual hands-on experience in a small floor show 

constituted of approximately 107 sample boxes. On the show floor participants 

had the opportunity to learn how Australian wool is classed, tested, and pre-

sold. They were also able to inspect sample sales lots and catalogue 

information. Note that the information received here was complementary to 

the one received in the courses (discussed below) where representatives from 

these firms experienced site visits.  

The themes addressed in the conference were: 

Å Presale information and quality assurance systems 

Å How to improve communication between the Australia wool industry and 

Chinese wool processors 
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Å How to improve communication difficulties with Australian industry 

bodies, including a lack of clarity on which particular body is responsible 

for which area (AWI, 2007a). 

On the whole, 58 China-based companies were represented by approximately 

160 attendees. The attendees represented major China-based wool 

manufacturers such as Harvest Wool (Australia), Tyan-yu, Jiangsu Lianhong 

Textiles, Changshu Huifeng Wool Top, Jiangyin Sipor Wool Textile Co, 

Zhangjiagang Yangtze Wool Combing, Tianjin Tianyang Wool Textile, and 

Huafang Group Woolen Spinning Weaving and Dyeing. 

Overall, these firms are important manufacturers exporting significant 

quantities to Europe, the United States, Japan, Southeast Asia, Hong Kong, 

and others (Ministry of Commerce of the PR China, 2008). Additionally, major 

Chinese wool importers and manufacturers such as, Chinatex Raw Materials 

International Trading, Changzhou Rely Trading, Sinotex United Import and 

Export, and Nanjing Textiles Import and Export were also in attendance. 

According to AWI the conference was very successful in that it fomented 

interest in Australian wool and is likely to lead to a rise in exports. Of the 71 

surveyed attendees, 100 per cent indicated that the conference improved their 

understanding of Australian Merino wool. And 76 per cent believed that the 

conference helped them see additional opportunities to use Australian Merino 

wool in their business (AWI, 2007a)3. 

3.3 Technical  workshop: Mulesing  

Mulesing is the removal of strips of wool-bearing wrinkle skin from around the 

breech of a sheep in order to reduce the incidence of flystrike (Primary 

Industries Ministerial Council, 2006). In 2004 Mulesing became the subject of a 

very public controversy spearheaded by the People for the Ethical Treatment 

of Animals (PETA). PETAõs campaigns led to the boycott of wool from 

mulesed sheep by some major retailers and manufacturers in Europe and the 

United States (Peterson, Hustvedt, & Chen, 2008). The Australian wool 

industry has proposed that mulesing will be phased out by 2010 (Primary 

Industries Ministerial Council, 2006).  

The technical workshop on mulesing is one of many projects undertaken by 

AWI in order to:  

Å educate people about this practice,  

Å to discuss and promote alternatives (such as natural breading genetics), and  

                                                 
3  All the programs treated here were followed by rudimentary surveys. Due the nature of 

these surveys we cannot use their information in a statistical analysis, however they do point 
to the added value of holding these events. 
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Å to highlight the steps taken to meet the 2010 target. 

The seminar itself treated issues such as how to identifying non-mulesed, un-

mulesed, and ceased wool developments, and understanding the current 

mulesing issue. Simultaneously, it treated issues related to changes to wool 

preparation categories and alternatives to mulesing being developed.  

The principal purpose of the mulesing seminar was to show to major 

manufacturing enterprises and suppliers that Australia is well on its way to 

meet its commitment to cease the practice. This fits in well with AWIõs overall 

business strategy of promoting global consumption of Australian wool. It also 

ensures to manufactures that the wool they use will not meet opposition in 

sellersõ markets. 

The mulesing seminar on March 14, 2008 received 198 attendants from buying 

offices, trading firms and manufacturers. The attendants represented twenty 

firms, including major fashion companies Diesel, Esprit, Polo Ralph Lauren, 

Red Cat Asia Ltd and Tommy Hilfiger (AWI, 2007b). Overall, these firms 

represent a significant proportion of the global market for wool production 

(Clothesource, 2006). This suggests that their inclusion is likely to result in a 

significant increase in total Australian wool exports. 

Following a rudimentary survey of attendants, AWI concluded that the seminar 

was found to be interesting and the contents were useful to their business 

requirements. Overall, 75 per cent of company representatives indicated that 

they would be interested in having AWI visit them again to discuss the topic in 

detail. Companies were also interested in using this information in future 

discussions with their US and EU counterparts (AWI, 2007b).  The latter 

shows an interest by private firms to promote Australian wool globally due to 

its perceived better quality and profitability. 

3.4 Technical workshops: Pilling  

It is a well established fact that finer wool is softer and therefore more suited 

to garments, whereas coarser grades are better suited to outerwear or rugs. 

However, finer wool is also less durable and more prone to pilling. This poses 

a dilemma for the wool industry, which has received attention in the scientific 

literature for many years4. 

The purpose of the two technical workshops on pilling held by AWI on 

February 19, 2008 was to introduce to buying offices and trading firms the new 

technologies that are becoming available to Australian wool farmers, which 

                                                 
4  For an early study on wool pilling see (Omura, Wakayama, & Inoue, 1971) and for a more 

recent review see (Zhang, Wang, & Palmer, 2007). 
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may serve to reduce pilling in finer garments. By addressing pilling, AWI can 

essentially address issues regarding the quality of Australian wool as identified 

in Nanjing Wool Market (2004). The pilling seminars served to increase export 

demand of Australian Merino wool by promoting its underlying differences 

with other products based on its superior quality.  

Over 420 participants from 60 different buying offices and trading firms 

attended the two seminars. Approximately 30 per cent of attendants were 

Woolmark Licensees (AWI, 2008). That is, at least 140 attendants represented 

international corporations involved actively in the global trade and 

manufacturing of wool and wool products. This suggests that the pilling 

seminar had the capacity to reach a wide audience representing major global 

wool importers. 

Our understanding is that survey results from the seminars show that these 

were found to be interesting and relevant to the business requirements of 

participants. In particular, AWI noted that the technical details in the 

presentations were particularly useful to businesses (AWI, 2008).  

Overall, improving woolõs resistance to pilling is likely to result in an increase 

in both domestic and international demand for Australian wool, at least in the 

long run. This should see an improvement in the wool industryõs terms of trade 

and potential revenue stream. 

3.5 Processing Australian Merino for increased 

profit  

The aim of this project (held in April, 2008) was to build on the existing 

education and training initiatives in China and Hong Kong in order to 

strengthen the commercial links between Australian wool producers and early 

stage processors (ESP). This program was step one of a two tier process. The 

second step is the advanced information training courses discussed in Section 

3.7.  

This program essentially transfers knowledge about how to better employ 

Australian merino wool in the manufacturing process in order to maximise the 

attributes of its quality and thus increase profitability. Again this fits in well 

with the overall strategy of fortifying demand for Australian greasy wool. 

Overall, this program attracted 44 companies, some of which can be classified 

in the group of Chinaõs ten largest firms. Some of the firms that attended the 

event are Jiangsu Lianhong Textiles, Jiangyin Sipor Wool Textile, Tian-yu 

Wool Industry, Sinotex United Import and Export, Zhangjiagang Fangshun  

Top, Zhangjiagang FTZ Huagang Cashmere Product, Nanjing Textiles Import 
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& Export, Taicang City Australian Sheep Textile Materials, Hengshengda 

International Trading, and Shanghai Aoxing Lanolin. 

No survey information was provided. 

3.6 Quality Assurance in Australian Merino Knitwear   

As the Zhangjiagang Conference, this program aimed to raise awareness of 

quality assurance measures in place within the Australian wool industry. Again, 

the training was in response to Chinese concerns on Australian wool quality 

and is the outcome of the meetings between representatives from both sides 

under the China-Australia Wool quality working group.  

Again, this is consistent with the overall strategy of ensuring the quality of 

Australian merino wool to foreign markets. If successful, this and other similar 

programs should increase demand for Australian exports, thus generating 

increased revenue. 

On the whole, 593 people from the buying offices/supply chain enterprises 

registered to attend the two seminars held on May 23, 2008. According to 

AWI, the attendants represented 42 buying offices and 47 supply chain 

enterprises. ACIL Tasman has received indication that the individuals that 

attended these events represent important players in Chinese wool 

manufacturing. As with other events, survey results indicate that the seminar 

was found to be interesting and relevant to Chinese business requirements.   

3.7 Training c ourses held in 2006 and 2007  

This program is a second-stage program that follows the Processing Australian 

Merino for increased profit event.  

The Australian Wool Textile Training Centre (AWTTC) ñ which is funded by 

the AWI, the Australian Wool Education Trust, and the International Fibre 

Centre with support from the CSIRO ñ runs a series of courses to provide 

training to people employed throughout the wool industry. The training is 

intended to address issues regarding quality assurance and communication 

(AWTTC, 2008). As discussed above, properly addressing these issues ensures 

Australiaõs position in the global wool market and may lead to increased 

revenue for wool growers.  

The courses aim to generate a significant expansion of demand for wool 

exports by firstly teaching participants about the Australian wool industry and 

how to successfully export this product. Secondly the courses aim to increase 

demand for Australian wool by addressing the latest advancements in 

technological innovation that are becoming widely applied in Australia. Thirdly, 

the courses can increase demand by teaching foreign mills how to use 
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Australian wool more effectively given its quality and specific attributes. More 

specifically, the courses focus on the following topics: 

Å Introduction to the Australian wool industryñ this included site visits 

aimed at highlighting quality assurance and seminars on the use of objective 

measures in prediction and quality control. 

Å Buying and consignment preparation of Australian woolñ this included 

seminars on how to buy wool to a processorõs specification and on wool 

certification.   

Å Wool topmaking and early stage processingñ areas of discussion under 

this topic were: wool fibre attributes; differences between greasy, scoured, 

and top wool; and blend engineering. 

Å Innovations in wool textile technologyñ demonstrating changes in 

technical parameters on product quality and processing efficiency 

The program was established in 2006 and 2007 as a pilot program to determine 

if demand for this type of training existed and whether it should continue to be 

delivered on a self-sustaining basis.  In 2006, seven courses were developed 

and delivered to 107 participants. In 2007 six courses were ran for 103 

participants (AWTTC, 2008).  

The 2007 course attracted participants from international mills responsible for 

the purchase of Australian wool totalling 750,000 bales per year. These firms 

are primarily from China and India, but representatives from Thailand, Korea, 

Bangladesh, Vietnam and Italy were also present. Survey results revealed that 

the some of the participants from these mills indicated they will increase their 

purchases of Australian wool as a direct consequence of knowledge gained 

through the courses (AWTTC, 2008)5. 

It must be noted, however, that the continuation of the program is currently 

under review because the total revenue collected from the course at their 

current levels are not sufficient to cover the costs of running the programs. A 

major reason for this is that it is difficult to attract attendees from overseas due 

to the high costs travelling to Australia.  

3.8 Counterfactual  

At first glance, it seems that only large organisations, such as AWI and the 

AWTTC, have the logistical capability of organising events of the magnitude 

described above. In the absence of AWI it is highly unlikely that courses, 

seminars and conferences of this nature would continue to be held. 

                                                 
5  Unfortunately we were unable to ascertain the percentage of respondents that would be 

interested in increasing their usage of Australian wool.    
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In the absence of AWIõs investment, it is probably universities with strong 

agricultural study centres that would disseminate the same information. Since 

the International Fibre Centre is part of Deakin University, it is foreseeable 

that Deakin University, along with the CSIRO, would be able to hold courses, 

seminars and conferences. However, the International Fibre Centre has to 

spread its budget among all fibre types, not just wool. Additionally, it is 

unlikely that they, on their own, would be able to attract as many participants 

as the AWTTC. Hence, other institutions such as the Australian Agricultural 

and Resource Economics Society would have to be included. Given that this 

society relies on funding from the United Nationõs Food and Agricultural 

Organisation, it is quite likely that the funding role of the AWI could be fully 

substituted. 

Nevertheless, the danger with these programs becoming solely academic is that 

they would no longer play a vital marketing role in promoting Australian wool 

exports. Universities may have a vested interest in promoting the use of the 

R&D they develop amongst wool growers and manufacturers. However, they 

would not be necessarily interested in promoting this R&D within Australia in 

order to enhance the exporting capacity of Australian wool growers. Moreover, 

universities do not have the brand awareness that AWI has and, thus, they 

would find it more costly to acquire the necessary information to hold these 

events.  

International wool mills, on the other hand, have better brand awareness than 

universities. However, it is unrealistic to assume that private firms would have 

adequate incentives to promote Australian wool exports in light of the fact that 

export promotion is also likely to generate further competition for these firms. 

Consequently, only industry representatives, such as AWI, are capable of truly 

promoting knowledge dissipation and exports simultaneously. Given this, the 

following sections carry out a cost-benefit analysis of running education and 

training programs from the perspective of AWI. 

3.9 Costs 

In this study we compare total social benefits to total costs of each project. It is 

important to indicate that when dealing with externalities the definitions of 

costs and benefits of a particular project should aim to be all-encompassing by 

definition. Otherwise, researchers may run into the difficulty of not 

internalising the full effect. 

The costs of these projects have been provided to ACIL Tasman by AWI.  

Table 1 summarises that information. The table shows that the training courses 

held in 2006 and 2007 by the AWTTC were relatively more expensive than the 
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other eventsñ holding these courses cost over 90 per cent of the total cost 

quoted in the table.  It is important to note that entrance into the training 

courses was not free and, therefore, a substantial amount of funds were 

recovered.  Moreover, a substantial amount of money was also recuperated 

from other sources (AWTTC, 2008). We have taken this into account in the 

estimate provided in Table 1.  

Table 1 Project cost s ($ 2007) 

  Costs (est.) Share Year 

Zhangjiagang Conference $17,580 2.77% 2007 

Mulesing Seminar $900 0.14% 2007 

Pilling Seminars $1,200 0.19% 2008 

Processing wool for increased profit $31,091 4.90% 2008 

Quality Assurance $1,700 0.27% 2008 

Courses $581,856 91.73% 2006-2007 

TOTAL COST $634,327 100%   

 Data source:  Compiled from various AWI sources. 

The remaining events discussed in 

Table 1 were substantially less expensive to run than the training courses. Of 

these, the Processing wool workshop and the Zhangjiagang Conference were 

relatively more expensive, costing over $30,000 and $17,500, respetively. The 

remaining seminars were relatively more economical, each costing at around 

$1000. We assume that additional in-kind costs were present for these events. 

However, we cannot include any estimates due to the lack of available data. 

Finally note that there are a number of costs that must be included in theory 

but present difficulties with measurability in practice. For instance, we do not 

have estimates of any transportation and accommodation costs incurred by all 

participants6. Additionally, we cannot include estimates on the opportunity cost 

of time of participants and organiser from holding these courses. The latter 

estimates would be based on the foregone income earned if instead of 

spending time on the conference, participants and organisers would have 

engaged in further paid labour activities. For these reasons, the costs presented 

in  

Table 1 may under-represent the true costs of these events by a marginal value. 

                                                 
6  Some transportation costs are available for the training courses. These have already been 

included. 
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3.10 Benefits 

It is difficult to accurately determine the benefits that may accrue to the 

Australian wool industry as a result of the education and training programs. In 

that respect we have decided to calculate both upper and lower bound 

estimates. Upper bound estimates are based on the best possible outcomeñ a 

significant increase in demand for Australian wool. Lower bound estimates 

take a more conservative stance. In this case we calculate benefits based on the 

opportunity cost of firms sending workers to education and training courses. 

The intuition behind this is simply that a profit maximising firm will send a 

worker to such an event if they foresee that this will generate additional 

revenue of at least an equal value to the cost of sending the worker. We 

elaborate on these estimates and methodologies below. 

3.11 Upper bound  

The education and training programs carried out by AWI and its partner 

organisations focused on increasing export demand, and thus potentially 

export revenue, for Australian Merino wool. Some may argue that these 

programs may also lead to a general increase in demand for wool, which may 

not necessarily benefit Australian producers. That may seem implausible given 

Australiaõs status as the worldõs largest exporter of wool. That is, by increasing 

global demand for wool, these programs are also very likely to generate an 

additional source of income to Australian wool growers. Moreover, Australian 

wool exports should increase by proportionally more than exports from other 

nations as these programs highlight some of the major differences between 

Australian and other wool products (see AWI, 2007a and AWTTC, 2008). 

Benefits for Australian wool growers from demand shifts due to these 

programs depend on supply and demand parameters in the wool market. In the 

absence of a thorough econometric analysis it is difficult to begin to quantify 

how education and training programs are affecting demand for Australian 

wool. Instead, the analysis that follows is based on results of published 

research, which is used as a guide to ascertain the elasticities of wool demand 

from Australian promotional programs (AWC & BAE, 1987). 

There are three important features about these elasticities that must be noted 

before continuing any further. Firstly, the elasticities estimated are based on a 

long-term advertising program, which lasted a year. On the other hand, each of 

the education and training programs identified here lasted significantly less 

than that. Hence, the estimated effect on demand cannot be directly 

transferable across the two types of programs. In that respect, we assume that 

these programs would collectively have a similar effect as the aforementioned 

advertising campaign.  
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Secondly, these elasticities were calculated approximately twenty years ago, at a 

time when global demand for wool was significantly higher than what it is now. 

This might suggest to some readers that using them today is inadequate. 

However, the calculations in AWC & BEA (1987) take into account 

(econometrically control for) the overall demand for wool in that period. That 

is, it is straight forward to apply these elasticities to periods in time where the 

demand for wool is different (than in 1987) without having to make any 

significant adjustments. 

The third important issue that must be addressed is that the elasticities 

presented in AWC & BEA (1987) focused on how consumer expenditure on 

wool varies as a result of promotional activity. This is different from an 

analysis that focuses on how expenditure by retailers may vary as a result of 

similar activities for two reasons:  

Å Firstly, theory suggests that firms are more responsive to promotional 

campaigns than consumers, as the former try to anticipate a surge in 

demand which they must meet by having adequate stocks. That is, the 

elasticities presented here may understate what the response of retailers may 

be in the aftermath of a successful promotional campaign.  

Å On the other hand, promotional activities geared towards consumers have 

a longer time span and, therefore, have a longer lasting effect than activities 

geared towards producers. This suggests that the employed elasticities may 

overstate the true effect. Nevertheless, AWI may resolve this ambiguity by 

engaging participants in the aftermath of the events through visits, 

telephone conversations, or electronically. AWI has indicated that visits are 

undertaken, however, telephone and e-mail surveys should also be 

employed in order to maximise the effect of the education and training 

programs. 

Telephone and e-mail surveys could also be used to improve data collection for 

future cost benefit analyses of the programs. In particular, AWI must gather 

information on the market share of the firms attending the conference and try 

to ascertain how the firmsõ demand for Australian wool has varied as a result of 

the conference through surveys. It is our understating that AWI has not 

undertaken these tasks. As discussed previously, the emergence of this 

difficulty suggests that the calculations presented in what follows are an upper 

bound on the true values, which would need to be verified by a more 

substantial and data intensive exercise. 

In the absence of better quality data this section relies on the aforementioned 

elasticities. Overall, relying on AWI expenditure data and survey data of 

133,550 households in the United States, AWC & BEA (1987) found that the 

promotion elasticity of demand in US households is 0.07 in the short run and 0.09 in 

the long run. That is, a one per cent increase in expenditure on promotion of 

Australian wool in the United States is expected to generate an increase in 



Dissipation of R&D knowledge by AWI  

Education and training  25 

demand of 0.07 and 0.09 per cent in the short and long run, respectively. Note 

that it is possible to reinterpret these results by transforming their estimated 

equations from percentage to dollar terms. In this case, we can conclude that 

an increase in promotional expenditure by $1 is expected to increase revenue 

from wool sales in the US by approximately 0.07 per cent in the short run and 

0.1 per cent in the long run.  

Note that both the long and short run promotion elasticities of demand are 

less than 0.1. This is an expected result as we would anticipate that wool 

consumption is relatively more responsive to factors such as income and price, 

than, say, advertisement campaigns. As discussed above, it is our belief, 

however, that retailers would be more responsive to advertisement campaigns 

than consumers.  

To summarise the findings in AWC & BEA (1987), Figure 7 presents an 

impulse response function of promotional shocks on wool exports. The figure 

shows that in the short run exports increase by less than in the long run. AWC 

& BEA (1987) attribute this effect to the time it takes for promotional ideas to 

become widely accepted. In the absence of similar information for other 

nations, we assume that this effect holds across different countries.   

Figure 7 Impulse response function of promotional shock on exports  

 
Data source: ACIL Tasman 

The elasticities described above can serve as the basis for the analysis 

undertaken in this section. The analysis calculates the present value of the 

stream of benefits over five and ten years that the projects may generate. Then 
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we attribute 1/6 of the whole benefit to each project. The latter assumes that 

the marginal contribution of each of the projects is the same. The calculations 

are based on a five per cent discount rate and are presented in 2006-07 

Australian dollars. These generated benefits are based on the assumption that 

AWI has targeted firms that can use their acquired knowledge to successfully 

promote Australian wool exports in their home countries.    

On the whole, and as explained above, we assume that each project 

successfully promoted Australian wool exports to China. This is based on two 

crucial assumptions. 

Å The information provided in the events was effectiveñ the survey 

information provided indicates this to be the case.  

Å Major wool importers and manufacturers were present in each of the 

events. AWI has assured ACIL Tasman that this is the case. 

China is Australiaõs main destination for wool, with wool exports to China 

worth approximately $2 billion in 2006-7 (ABARE, 2007). This constitutes 67 

per cent of Australiaõs total exports. If the aforementioned assumptions hold, 

then it is reasonable to accept that exports to China will increase by 0.07 and 

0.09 per cent in the short and long run, respectively as a direct result of these 

events.  

On the whole, this suggests that over the next five years (in the short run) the 

education and training programs can be expected to generate $6 million of 

revenue. Additionally, in ten years (or the long run) the corresponding 

economic benefit from the program can be $13.11 million. Table 2 summarises 

the expected benefits from each program. The table shows that each program 

is expected to generate a sixth of the total benefit, that is, $1 million in the 

short-run and $2.18 million in the long run. 

Table 2 Present value of project benefits, 5 and 10 years ($  millions , 
2007) 

  
 Course or seminar 

Benefits (est.) Share (10 years) 
 

Year 
 5 years 10 years 

Zhangjiagang Conference $1.00 $2.18 17% 2007 

Mulesing Seminar $1.00 $2.18 17% 2007 

Pilling Seminars $1.00 $2.18 17% 2008 

Processing wool for increased profit $1.00 $2.18 17% 2008 

Quality Assurance $1.00 $2.18 17% 2008 

Training Courses $1.00 $2.18 17% 2006-2007 

TOTAL BENEFIT $5.98 $13.11 100% 
 

 Data source:  Calculations based on data from ABARE (2007). 
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3.12 Lower-bound  

The analysis described above assumed that the education and training 

programs will generate a significant increase in demand for exports. However, 

it must be recognised that in practice this increment may be substantially lower.   

In this section we address this concern.  

Here we assume that each participating firm will decide to send an individual 

to an education and training event when the expected value of sending these 

workers is greater or equal to the opportunity cost of sending staff there. The 

total opportunity cost is measured simply as the sum of the wages paid to each 

worker per day attended plus any fees, travel, and accommodation expenses if 

applicable7. This assumes that the value of each worker to the firm can be fairly 

characterised by their wages.  

This measure can then be used as a proxy value for the total benefit received 

by the Australian wool industry from the education and training programs. The 

intuition behind this is simply that the additional value a firm may get from 

learning how to use Australian wool more efficiently should translate to 

increased demand for the product. As described in Figure 5 this generates an 

additional source of export revenue to sellers. 

AWI has provided ACIL Tasman with wage data for Hong Kong-based 

general managers, directors, vice presidents, managers, merchandiser, and other 

types of workers. We assume that wages across Hong Kong and China are 

similar given that these firms operate in export-processing zones where labour 

markets are very flexible and wages are likely to converge across borders 

(Manning & Pang, 1990). We then calculated the average of each type of 

workers that attended these events using survey information also from AWI. 

Table 3 presents the lower-bound benefits of these programs based on these 

calculations. 

 

 

 

 

 

 

                                                 
7  Travel expenses where estimated using data provided to the author by American Express 

International travel in October 2007. 
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Table 3 Lower bound benefits  

Course or seminar Benefit (est.) Share Year 

Zhangjiagang Conference $68,990 15.7% 2007 

Mulesing Seminar $42,687 9.7% 2007 

Pilling Seminars $68,127 15.5% 2008 

Processing wool for 
increased profit 

$19,403 4.4% 2008 

Quality Assurance $92,489 21.1% 2008 

Courses $147,446 33.6% 2006-2007 

TOTAL BENEFIT $439,142 100.0% 
 

Notes: Benefits from the training courses are estimated by adding fees paid and travel expenses to the foregone 

wages earned. 

Data source:  Various AWI sources. 

Table 3 indicates that the expected benefit to the Australian wool industry of 

holding the short training courses is substantially greater than the remaining 

events. The benefit of holding the courses amounts to approximately $150,000. 

The Quality Assurance seminars generated the second largest benefit to the 

Australian wool industryñ $92,000. The Zhangjiagang Conference and the 

Pilling workshop generated around $70,000 worth of benefits.  

3.12.1 Benefits no t accounted for  

Additional benefits for Australia 

In the previous discussion we do not include two types of benefits as they are 

particularly difficult to measure. These benefits can be classified as general costs 

saved and environmental and social benefits. The fact that these benefits are likely 

to exist means that the cost benefit analysis in the following section must be 

interpreted with caution as it under represents the true economic benefit of 

these programs. 

When firms attend courses, seminars, and conferences they incur costs from 

fees and travel. However, firms engage in these activities because the costs of 

gathering such a significant amount of information in the absence of these 

networks would be substantially higher. Therefore, these programs generate an 

extra benefit to these firms, which is equal to the difference between the cost 

of gathering the information and attending the workshops. Unfortunately, it is 

difficult for us to calculate the costs of gathering information for a particular 

firm. This is especially true in light of the fact that firm size is likely to 

determine these relative costs as there are economies of scale in information 

gathering. 

These programs may also promote benefits to the environment or wider 

society. For instance, the mulesing seminar promotes social cohesion by 

allowing society to put an end to the controversy surrounding this practice. 
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Economists refer to these benefits as positive externalities. These externalities 

pose an even greater difficulty to measure as it becomes very difficult to 

calculate which aspect of the external benefits can be accounted to the 

program and which can be accounted to the R&D embodied in the knowledge 

dissipated.   

Benefits for overseas firms 

Finally, note that holding seminars, conferences, and courses provides an 

opportunity for participating firms to network. There is a growing literature in 

economics that addresses the importance to firms in establishing business 

networks. The benefits gained may come from two separate sources. Firstly, 

firms may find ways to diversify and enter in vertically fragmented production 

networks based on their competitive advantage and the comparative advantage 

of the country where they are based. This has been found to deliver particularly 

positive benefits to developing countries (Athukorala, 2007). 

The creation of business networks also leads to the generation of important 

business opportunities for firms, which can find ways of cooperating with each 

other in order to increase profits (Bengtsson & Kock, 2000). In the absence of 

AWI it would be more costly, in terms of time spent, for firms to have the 

opportunity to create these networks. 

The benefits of associated with the creation of networks is not treated in the 

analysis for two reasons. Firstly, it is difficult to ascertain the marginal value of 

networks for the average firm as these would vary extensively depending on 

the firmõs market power and business strategy. Secondly, it is common practice 

in CBAs to concentrate solely on the economic costs and benefits of the 

country undertaking the project because of a series of complications that may 

arise in global analyses. 

3.13 Cost-Bene fit Analysis   

This section uses the figures estimated above in order to undertake upper and 

lower-bound cost-benefit analyses of the education and training programs. The 

analyses compare the expected benefits to the Australian wool industry to the 

total costs of running these programs (measured in 2007 AUD). The net 

upper-bound benefits of these programs are presented in Table 4, while their 

lower-bound counterparts are given in Table 6 presents the lower-bound net 

present values of the education and training programs. On the whole, these 

results indicate that most of the programs are likely to generate substantial net 

benefits to the community. In fact, the Zhangjiagang Conference, the Pilling 

and Mulesing workshops, and the Quality Assurance seminars on average 

generate net benefits of around $62,700. Hence, by observing both the upper 
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bound and lower bound estimates we can be entirely certain that these events 

will generate net benefits to Australian wool producers. 

However, Table 6 also shows that the Processing wool for increased profit 

seminar and the short training courses generate negative net present values of 

$446,098. The size of these negative NPVs renders negative the overall figure. 

This suggests that we cannot be entirely certain that these two events will 

generate net positive benefits to Australian wool producers as they fail to pass 

the lower-bound test set in this analysis. 

Table 6. 

Table 4 presents the Net Present Value (NPV) of the education and training 

programs ran by AWI and its partner organisation in 2006-2008. The NPV 

methodology compares the value of a dollar today to the value of that same 

dollar in the future, taking inflation and returns into account (we discount by 5 

per cent). If the NPV (i.e. the benefit minus the cost) of a project is positive, it 

is economically viable. However, if the NPV is negative, the project should be 

rejected on economic grounds. 

The NPV estimates in Table 4 indicate that the net benefits associated with the 

programs analysed in this chapter substantially outweigh their estimated cost. 

The total net benefit of these programs after five years is found to be over $5 

million, while its ten year counterpart is estimated to be around $12 million.  

These positive results are not driven by any one project in particular. In fact, 

excluding the training courses, all the programs exhibit a short-run NPV of 

about $1 million and a long-run NPV of approximately $2.2 million. The 

training courses exhibit NPVs of $0.4 and $1.6 million in the short and long 

run, respectively.  

Table 4 Upper -bound NPV of projects, 5 and 10 years ($ milli on, 2007) 

 Course or seminar 
Net Economic Benefit (est.) Share 

5 years 10 years 5 years 10n years 

Zhangjiagang Conference $0.98 $2.16 18% 17% 

Mulesing Seminar $1.00 $2.18 19% 18% 

Pilling Seminars $1.00 $2.18 19% 18% 

Processing wool for increased profit $0.97 $2.15 18% 17% 

Quality Assurance $1.00 $2.18 19% 18% 

Courses $0.42 $1.60 8% 13% 

TOTAL NET BENEFIT $5.37 $12.45 100% 100% 

Data source:  ACIL Tasman calculations based on data from AWI and ABARE (2007). 
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Table 5 corroborates the analysis above by presenting the benefit cost ratios 

and the internal rates of return for each of the projects and for the total. The 

information provided shows that, under the assumptions adopted in this 

report, the education and training programs can generate substantial benefits to 

the Australian wool industry. 

Table 5 Upper -bound benefit cost ratios and internal rates of return, 5 
and 10 years  

  
 Course or seminar 

Benefit Cost Ratios Internal Rate of Return 

Five years Ten years Five years Ten years 

Zhangjiagang Conference 57 124 13% 13% 

Mulesing Seminar 1,111 2,422 259% 259% 

Pilling Seminars 833 1,817 195% 195% 

Processing wool for increased profit 32 70 8% 8% 

Quality Assurance 588 1,282 137% 137% 

Courses 2 4 0.38% 0.47% 

TOTAL 9 21 2.33% 2.34% 

Data source:  ACIL Tasman calculations based on data from AWI and ABARE (2007). 

Table 6 presents the lower-bound net present values of the education and 

training programs. On the whole, these results indicate that most of the 

programs are likely to generate substantial net benefits to the community. In 

fact, the Zhangjiagang Conference, the Pilling and Mulesing workshops, and 

the Quality Assurance seminars on average generate net benefits of around 

$62,700. Hence, by observing both the upper bound and lower bound 

estimates we can be entirely certain that these events will generate net benefits 

to Australian wool producers. 

However, Table 6 also shows that the Processing wool for increased profit 

seminar and the short training courses generate negative net present values of 

$446,098. The size of these negative NPVs renders negative the overall figure. 

This suggests that we cannot be entirely certain that these two events will 

generate net positive benefits to Australian wool producers as they fail to pass 

the lower-bound test set in this analysis. 

Table 6 Lower -bound NPV of education and training projects ($  2007) 

Course or seminar Net benefit (est.) Year 

Zhangjiagang Conference $51,410 2007 

Mulesing Seminar $41,787 2007 

Pilling Seminars $66,927 2008 

Processing wool for increased 
profit 

-$11,688 2008 
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Quality Assurance $90,789 2008 

Courses -$536,582 2006-2007 

TOTAL -$297,356 
 

Data source:  Calculations based on data from AWI. 

Note that benefit cost ratios and internal rates of return cannot be estimated 

for lower bound estimates because of insufficient data.  

4  Online communications  

4.1 Introduction  

There are three components to AWIõs Stakeholder Communications Program 

ð publications, marketing communications and online communications.  The 

latter is the subject of this CBA. 

AWIs online communications have significant outreach to a number of key 

stakeholders across a number of categories: 

Å Off-farm - retailers/brand owners/designers, licencees, industry groups 

and students 

Å On farm - wool growers and students 

Å Supply chain - manufacturers 

Å Corporate - shareholders and media 

Å Consumers. 

According to AWIõs Annual Shareholder research conducted in April 2007, 14 

per cent of woolgrowers have accessed the AWI website.  This represents an 

upward trend in uptake over time - historical uptake has increased from 4 per 

cent in 2001 to 9 per cent in 2003 to 11 per cent in 2005 (Ipsos, 2007).  

These figures represent only a small proportion of the possible users.  

According to the same research, 69 of farm businesses (assumed to be 

woolgrowers) have access to the internet (Ipsos, 2007). This information is 

consistent with the results of a survey commissioned by the Australian 

Communications Media Authority (ACMA), which found that sheep farmers 

were the least likely to be connected to the internet, with 66 per cent of sheep 

farmers utilising the internet (2008). 

Limit ations to the analysis 

Conducting a cost benefit analysis of online communications is potentially a 

very difficult task.  Unlike cost benefit analyses of a program with visible 

benefits such as higher values of production or increased exports, evaluation of 

online communications does not necessarily present such tangible benefits.  
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Nevertheless, the ultimate impact of an evaluation of online communications is 

no less important than an evaluation of a program. 

In evaluating online communications, we are confronted with substantial 

uncertainty and have to work with significantly less information.  Uncertainty 

surrounds variables that allow us to extract an accurate dollar value of the 

benefits.  Benefits largely accrue through time and costs saved, however the 

underlying issue is the exact uptake, which can be affected by many factors, 

including: 

Å Ownership of a computer 

Å Sufficient training in how to use a computer and relevant tools 

Å Internet speed and connection  

Å Willingness to use online tools and information. 

Lack of information on uptake and costs of tools and websites provides other 

difficulties.  Uptake information is based on visits to websites, however visitors 

to sites may not necessarily go beyond the page they entered; they may not be 

genuine visitors with a stake in the information (e.g. students); they may not be 

new visitors.  Unfortunately, it is not possible to distinguish between these 

different types of visitors using the information at hand.  Furthermore, 

successful uptake is based on how the information is used.  A site may be 

visited but there is no way to determine if or how the information is actually 

applied by the visitor.  Some cost information was not made available in the 

analysis due to some funding coming from outside AWI.  As a result, the 

results of the cost benefit analysis may be overstated insofar as costs are 

concerned. 

The combined result of uncertainty and lack of information is that the 

information available to accurately assess the extent and outreach of the 

benefits is somewhat constrained.  Consequently, the results of this evaluation 

should be viewed in this context, i.e. significant uncertainties and limited 

information. 

4.2 Scope of the evaluation  

AWI has around 18 different websites it delivers, however most of these 

websites will not be subjected to this evaluation.  Instead a small selection will 

be presented: 

Å www.wool.com.au 

Å www.woolinnovation.com.au  

Å www.woolcheque.com.au 

Å www.wormboss.com.au 

Å www.liceboss.com.au 

http://www.wool.com.au/
http://www.woolinnovation.com.au/
http://www.woolcheque.com.au/
http://www.wormboss.com.au/
http://www.liceboss.com.au/
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These websites have been selected as they are either informative or contain on-

farm tools. 

4.3 Current online com munications  

4.3.1 Information sites  

The high-level information needs of each AWI stakeholder group is met 

through two primary domains.  The first of these websites, www.wool.com.au, 

disseminates general information and knowledge developed by AWI, including 

information on R&D projects being conducted by AWI (and partners).  It was 

launched in April 2005.  The information on this website is largely applicable 

to its main stakeholder groups ð around 29,250 woolgrower shareholders 

(AWI, 2007).  Information available from this site includes resources on 

breeding, pastures, animal health, the environment, harvesting, 

testing/handling, product development, increasing demand and developing 

markets.  Publications, information on events, media and market information 

are also available.   

The second high-level website is www.woolinnovation.com.au.  This website 

was reworked and relaunched in November 2006, with a more corporate focus.  

It contains resources for media, and also contains information on the market, 

education, working with AWI, AWI background and a retail directory. Most 

information available on these sites would improve farmer knowledge and 

awareness about issues in the wool industry, however would not necessarily be 

applicable to daily farming practices. 

4.3.2 Tools 

The information available on the www.wool.com.au website is mostly general, 

however there is the option to click through to more specific information and 

tools.  It should be noted that these websites have their own domain names.  

These tools include: 

Woolcheque 

www.woolcheque.com.au was launched in July 2005.  It allows farmers to 

independently price their woolclip based on historical and daily prices.  Prices 

are updated daily and are based on the last auction sale day in the farmers 

region.  Price estimates are based on prices achieved for all wool of that type 

sold on that day.  Prices are updated daily by the Australian Wool Exchange 

(AWEX).  AWEX is responsible for running wool auctions and providing 

market information services to wool traders and other interested stakeholders. 

http://www.wool.com.au/
http://www.woolinnovation.com.au/
http://www.wool.com.au/
http://www.woolcheque.com.au/
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www.woolcheque.com.au provides farmers with worksheets (see Figure 8 and 

Figure 9) on which they can enter relevant wool characteristics and obtain 

prices based on those characteristics.  Worksheets are very òuser friendlyó 

insofar as click down options are provided, and information and prompts are 

available.  Worksheets can be saved and updated by farmers when necessary.  

www.woolcheque.com.au also provides examples of how worksheets are used 

(AWI). 

Figure 8 Sample Woolcheque worksheet  

 
Data source: http://203.94.169.100/WoolCheque/public/BlankWorksheet.aspx  

Figure 9 Sample Woolcheque price information  

 
Data source: http://203.94.169.100/WoolCheque/public/Samples.aspx  

http://www.woolcheque.com.au/
http://www.woolcheque.com.au/
http://203.94.169.100/WoolCheque/public/BlankWorksheet.aspx
http://203.94.169.100/WoolCheque/public/Samples.aspx
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Wormboss 

www.wormboss.com.au was launched in March 2005.  AWI joined with the 

Sheep CRC to develop the site.  It is a comprehensive website providing 

farmers with vast amounts of information about managing sheep worms.  It 

helps farmers maximise the timing the effectiveness of drenching and other 

practices to manage worms in their flock.  The primary aim is to promote 

sustainable worm management among farmers, as a means of reducing drench 

resistant work and subsequent economic losses. 

Assistance is provided to farmers in two forms: 

Å Ask the Boss ð farmers enter relevant characteristics and 

www.wormboss.com.au uses this information to develop a concise report 

highlighting the key issues and options the grower has to counter worm 

problems  An example of a report prepared by the Ask the Boss tool can be 

found in Figure 10.   

Figure 10 Example report from Ask the Boss  

 
Data source: http://www.wormboss.com.au/LivePage.aspx?pageId=905  

 

Å Reference section ð a comprehensive guide to worms and worm related issues 

in Australia, including information on worm management, drenches, 

common sheep worms, and sheep breeds and their relationship to worms.  

www.wormboss.com.au also provides information on a number of 

professional consultants (including vets and other agricultural consultants) in 

most states who provide services to improve worm management, including 

information on their specialist skills. 

http://www.wormboss.com.au/
http://www.wormboss.com.au/
http://www.wormboss.com.au/LivePage.aspx?pageId=905
http://www.wormboss.com.au/
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WormBoss is also available on a CD-ROM and is distributed with the 

assistance of key drench agents Elders, Landmark and CRT (AWI). 

LiceBoss 

www.liceboss.com.au was launched in December 2007.  It is similar to 

WormBoss in that it is a decision support tool to help farmers determine the 

need for lice treatment.  It guides farmers when they seek to identify, treat and 

prevent lice infestations in their flock. 

Assistance is provided to farmers in two forms: 

Å Tools ð modules are available depending on the particular needs of the 

farmer.  Modules include: short wool lice control; long wool lice control; 

ewe-lamb treatments; products; wool residues; treatment assessment; 

rubbing. 

Å LiceInfo ð information to help farmers design and implement an effective 

lice control plan.  Information covers: biology; economic impact; 

preventing new infestations and developing a biosecurity plan; monitoring 

and detection; methods of treatment; preventing resistance; minimising 

pesticide residues; and safe use of pesticides (AWI). 

An example of a LiceBoss tool can be found in Figure 11.  This tool (the Short 

Wool DSS tools) provides assessments of whether sheep should be treated 

after shearing by estimating the probability that the flock is infested with lice at 

the time of shearing.  This tool uses are range of farm characteristics to 

produce a report. 

Figure 11 Example of data required to report from Short Wool DSS program  

 
Data source: http://www.liceboss.com.au/Liceboss/ShortWoolDss/default.aspx  

http://www.liceboss.com.au/
http://www.liceboss.com.au/Liceboss/ShortWoolDss/default.aspx















































