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1. Introduction

The UNEP Working Group for Cleaner Production in the Food Industry was established in 1996 to help enterprises in the food industry profit from better environmental management by identifying initiatives that achieve both bottom line and environmental improvements. The aim of the group is to promote resource efficiency throughout the food production and supply chain and to serve as a clearinghouse for information and resources related to Cleaner Production.
Since its establishment, the Group has undertaken Cleaner Production and Eco-Efficiency assessments for a range of food production industries, including the Primary Production, Food Processing and Food Service & Retail sectors. This paper provides a summary of the group’s experiences and observations since its establishment; a compilation of findings from assessments of these industries and an analysis of the scope of Cleaner Production (CP) opportunities for each category. Section 2 introduces CP and its application to the food industry. Sections 3 & 4 provide an overview of the food industry in Queensland and its resource consumption and waste generation patterns. Section 5 describes findings from past CP studies in the Queensland food industry. The final sections discuss the barriers and opportunities for CP in the sector and suggest specific areas where effort could be directed. 

2. Cleaner Production and its Application to the Food Industry

Cleaner Production is about improving environmental performance and saving money by using fewer resources (water, energy, raw materials) and producing less waste. It involves eliminating waste at the source rather than using end of pipe solutions. 
The definition of Cleaner Production adopted by the United Nations Environment Programme (UNEP) is. ‘The continuous application of an integrated preventive environmental strategy to processes, products, and services to increase overall efficiency, and reduce risks to humans and the environment’.
For the food industry, CP opportunities can be found in:
· Minimising loss of raw materials;
· Improving energy efficiency in the areas of refrigeration, motors, compressed air, lighting, air-conditioning and heat recovery;
· Increased water efficiency through internal recycling, better house-keeping and cleaning practices and the reuse of water 
· Improving packing efficiencies;
· Separating recyclable and compostable waste.
3. Overview of the Queensland Food Industry

Primary Production

Primary production in Queensland covers a broad range of industries such as livestock, fruit and vegetable, sugar cane and cotton. In 1996-97, the gross value of all Queensland primary production industries was $5.6 billion (ABS, 1997). Figure 1 shows the primary industries that contribute to the total gross value. 
In 1998-99, primary food production contributed 8% of the total $14.9 billion of Queensland exports as shown in Figure 2 (DSD, 2000). 
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Food Processing

During 1999-2000, the Queensland food processing industry turned over $9.9 billion, and employed 35,200 people. Figures 3 & 4 indicate the contributions of turnover and employment for the sector. Manufactured food exports contributed approximately 27% of the total value of Queensland exports as shown in Figure 2. 
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Food Service and Retail

The Queensland retail food sector turned over $11,455 million (Table 1) or 16 % of the national retail food turnover during 2000-2001.
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3. Resource consumption and waste generation

The Queensland Food Industry, in its entirety, consumes substantial resources – raw materials, energy and water – and contributes a significant amount of the total solid and liquid waste produced in Queensland. 

A recent survey by the Australian Food and Grocery Council identified the top 5 environmental issues for food manufacturers as packaging/waste management followed by water emissions, air emissions, greenhouse emissions and use of hazardous substances (AFGC, 2001). For primary food producers the outstanding issue is water resources and waste water management.
Water

Based on 1991-92 figures, Queensland industry (including mining) used approximately 3% (92,000 ML) of the total volume of water consumed. In comparison, nearly 80% was used for agriculture (QLD EPA, 1999). Despite being a relatively small user, there is pressure on industry to reduce water usage and this is demonstrated by the trend towards increased water supply costs as local government heads towards full cost recovery of water and waste treatment services. For example, since 1997, water supply costs in the Brisbane City Council region have risen from 0.60 $/kL to 1.13 $/kL (WASAA, 1997-2001). For industries using groundwater sources, supply availability rather than cost is the main consideration. Over-allocation of surface water has lead to water abstraction rates beyond sustainable levels in some catchments, especially in southern Queensland. 
Food industries, particularly primary producers, may find it increasingly difficult to gain approval for increases in water allocation in some areas due to declining reserves.
In summary, food production industries will find it increasingly necessary to adopt water efficient practices in the future either due to cost or water availability reasons.

Energy

Society’s dependence on fossil fuels is one of the most significant environmental issues world wide. As well as depleting non-renewable reserves of oil and gas, the combustion of fossil fuels produces greenhouse gases, which are believed to be responsible for global warming. Australia is one of the world’s largest consumers of energy on a per capita basis and our current rate of energy use is unsustainable.
A factor inhibiting the adoption of energy efficiency and the use of renewable energy in Australia has been the low cost of energy and the lack of mechanisms to control demand. Historical trends show that energy prices are more susceptible to political and economic factors than issues of resource scarcity or environmental impacts. In fact, recent Queensland trends show a reduction in energy costs rather than an increase which is in contrast to water trends (NEMMCO, 2002).
Therefore in the short to medium term, energy pricing is unlikely to be a driving force for greater energy efficiency. Factors that may have a greater influence are greenhouse abatement initiatives such as Greenhouse Challenge and the possible introduction of carbon taxes. Discussion papers on carbon tax systems in Australia have been drafted (Hayes & Smith, 1993 & Thorp, 1997), however political support is currently weak and therefore progress has been slow. Despite the lack of pricing incentives, the greenhouse gas agenda appears to be driving some interest in greater energy efficiency. 
Energy is also an area where easy savings are possible and should be seriously considered by the food production industries. Data suggest that increased energy demand for the industry is closely related to growth. This is illustrated in Figure 5. Interestingly, there appeared to be a decline in energy demand during 1991-1992 around the time of the recession while industry growth remained stable (AFGC, 2001). This may indicate that there is potential for improved energy efficiency across the food processing industry.
Figure 5………………………………………….
Trade Waste

Approximately 400,000 tonnes of liquid industrial waste are produced in Queensland each day and one third of this is disposed through the sewerage or trade waste system (Qld EPA, 1999). Data for the total volume of trade waste that is produced by the Queensland food industry is not readily available. However, information provided by a number of South East Queensland Councils indicates that between 50% and 80% of trade waste is produced by the food industry. The Australian food industry is estimated to be responsible for 43% of all industrial organic waste (measured as Biological Oxygen Demand) discharged to water (AFGC, 2001).
Discharge limitations and costs for wastewater disposal vary hugely depending on the disposal route. Plants discharging treated wastewater to municipal sewerage systems face the greatest limitations and costs. Most water authorities currently charge on the basis of the organic loads (BOD/COD) and volumetric loads. However for some catchments, additional charges for nutrient loads (nitrogen and phosphorous) are expected to be introduced in the future.
Unlike for water, full cost recovery charging has not been applied to sewer discharge to date. This has meant that the residential sector currently subsidises sewage treatment for industry. However this situation is changing. Local authorities and water boards, especially those in metropolitan areas, are in the process of formulating charging systems that will progressively increase wastewater discharge fees on a user-pay basis until full cost recovery is achieved. This could result in sewer discharge fees increasing from the current level of around $0.40/kL to as high as $3/kL in the future. 
Plants irrigating wastewater do not incur direct charges, and quality standards are controlled through site-specific conditions. As long as plants can continue to demonstrate the sustainability of irrigation then this is unlikely to change.
Plants discharging to waterways do not incur direct charges, and discharge standards are dictated by the water quality objectives of the receiving waterway. Effluent discharge standards are likely to become progressively more stringent as a  result of scarcer water resources and increasing population pressures.
In summary, plants most likely to see increases in wastewater discharge costs are those discharging to sewer. Plants most likely to be affected by tightening discharge limits are those discharging to waterways. In both cases, costs for water treatment may increase in order to meet the tighter standards or to reduce discharge costs.
Solid Waste

Detailed data on the solid waste generated by Queensland industry is not currently available. However, it is estimated that industry produces about 70% of the total solid waste sent to landfill. (Pers. Comm. Tim Powe, Qld EPA). Information published in the 1999 Queensland State of the Environment Report indicates that a significant amount of waste that is sent to landfill could potentially be re-used, recycled or composted, perhaps as much as 50%. This figure is supported by some of the findings of the UNEP Working Group CP assessments undertaken for the food service industry. For example, it was identified that a large restaurant could avoid sending 30% of its waste to landfill by using a recyclable solid waste collection service (UNEP Working Group for Cleaner Production in the Food Industry, 2001). 
There is scope to increase the volume of solid waste that is recycled or re-used. A recent survey indicated that 80% of food processing companies had a recycling program (AFGC, 2001). However, rates of recycling or re-use ranged between 7-77% as shown in the following tables. 

	Table 2: Office waste recycled or re-utilised

	Paper
	77%

	Cardboard
	63%

	Plastic containers
	37%

	Metal containers
	37%

	Glass
	23%

	Organics
	7%


	Table 3: Industrial waste recycled or re-utilised

	Paper/board packaging
	72%

	Plastic packaging
	49%

	Metal packaging
	44%

	Food wastes
	30%

	Other
	9%


Table 1 & 2 Source: Australian Food and Grocery Council Environment Report, 2001
Increasing these recycling/re-utilisation rates across the whole food industry would lead to substantial environmental and financial benefits. However, support must be provided by local governments and private industry to provide the services.

Waste Management Expenditure 

The food industry spends a significant amount of money on waste management and environmental protection measures. During 1996-1997, the food beverage and tobacco industry (ANZIC Code 21) spent $204.9 million on environment protection measures such as taxes, levies, fines, licenses, and disposal and treatment services. This included $54 million on end-of-line solutions and $24 million on changes in production (ABS, 1999). In comparison, the food retail and service industry, which includes cafes, restaurants, hotels and retail food outlets spent a total of $97.3 million. A portion of this money, particularly that amount spent on end-of-line solutions, would be better invested in CP initiatives that could potentially provide long-lasting and substantial returns across the industry.

4. Cleaner Production Opportunities Identified for Queensland Food Industries

The following section summarises the range of CP opportunities that have been identified for food production industries in the categories of Primary Production, Food Processing and Food Service & Retail. Possible savings range from a few hundred dollars through to the order of $100,000 per year with a similar range of capital expenditure requirements.

4.1 Primary Production – 3 Case Studies

Assessments were carried out for three primary production industries – prawn farming, banana growing, poultry growing. Examples of the CP opportunities identified for these industries are shown in Table 4. The assessments identified savings ranging from a few thousand dollars through to around $40,000 for installing variable speed drives on motors operated at a prawn farm. 

Most businesses offered opportunities for savings by reducing energy consumption. However, this is dependent on the nature of the operation. For example, industries based on agriculture, such as the banana farm, use relatively small amounts of energy and CP opportunities for these businesses usually relate to efficient use of other resources such as fertilisers or packing materials or the utilisation of by-products. 

However, in each case, there are generally opportunities for reducing energy consumption by installing simple energy efficient equipment and fittings such as variable speed drives on motors and low wattage fluorescent lighting.

Although there is scope for efficient water usage in primary industries, incentive for reducing consumption can be dependent on the location and requirements of the industry. For example, water consumption is not an issue for banana farmers in tropical areas of north Queensland where sufficient rainwater is available to meet requirements. By comparison, poultry farmers are often located in city fringe locations and obtain their water from a number of sources such as bore water or treated town water. Those farmers that are not reliant on treated town water can even view water as a ‘free’ resource.

Wastewater from primary industries is often treated on site and disposed of directly to land or water and so these industries do not have additional costs of disposing wastes to sewer. However, wastewater produced from some primary industries can be relatively rich in nutrients and can overburden surrounding land areas and waterways if not disposed of in an appropriate manner. In many instances there are opportunities to beneficially utilise these nutrients.

Primary industries do not tend to produce large quantities of inorganic solid waste, such as waste packaging. Most solid waste produced by these industries is organic which can allow for composting or utilisation as a saleable by-product.

In summary, CP focus areas for the primary production sector generally consist of:

· Energy efficiency for motors/lighting/refrigeration etc

· Greater water efficiency for operators that require significant amounts of water

· Greater efficiency in fertiliser application

· Beneficial utilisation of nutrients in waste

· Utilisation of residues 

The scale of savings is dependent on the location of the industry, which affects access to resources such as water supply and options for waste disposal e.g. sewer or direct application to land.

Installation of more significant equipment items such as energy-efficient ventilation fans or variable speed drives are likely only to be considered when purchasing new items of equipment rather than replacing existing working items.
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4.2 Food Processing – 4 Case Studies

This section summarises the findings of Cleaner Production assessments of 4 food-processing 
companies in South East Queensland that produce: 

· Processed honey (A)
· Minimally processed vegetables (B)
· Food ingredients (C)
· Processed meat (beef) (D)
Cleaner Production opportunities identified for the 4 food processors and the scale of potential savings are shown in Table 7. Potential savings again ranged between a few thousand dollars through to savings in the order of $100,000 with payback on capital being immediate through to 4 years. 
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Figure 6 shows the breakdown of costs for each of the manufacturers. Energy is the largest cost, ranging between 40 and 80% of the total utility costs and the most significant savings can usually be made in this area. Table 5 shows the typical breakdown of electricity usage for a food processor. Refrigeration, chilling and air conditioning often consume the most energy and can offer the greatest opportunities for savings. For example, it was identified that one plant could save up to $5,000/yr by improving the efficiency of the compressed air system, while another could save $6,000/yr by turning off an air-conditioning system during non-business hours.

Manufacturers can also make substantial savings by taking advantage of heat recovery opportunities, for example, to pre-heat or chill process water. One company could potentially save $15,000/yr by installing a $20,000 heat exchanger to recover heat from a process water stream. However, this opportunity is often only cost-effective if it is catered for during the design stage or when considering the location of new equipment and piping. 
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Water consumption can account for up to 20% of utility costs (Figure 6). The main use of water by a food processor is for cleaning (up to 70%) and process water for sterilisation, chilling, or adding to product (up to 50%). A typical breakdown of water usage for a food processor is shown in Table 6. Substantial savings can be made by reducing water usage, recycling and re-using water after appropriate treatment. It was identified that the recycling of appropriate quality water for one food processor could save approximately $22,000/yr, which included water supply, sewerage discharge and chilling costs. 

Another option is the re-use of appropriately treated wastewater by a third party, which could reduce wastewater disposal costs by up to 100%. However, there is a range of issues that need to be addressed, particularly with regards to treatment costs and public health. Although progress in this area is slow, it could be supported via government policy options such as the Queensland Water Recycling Strategy.

Food processing companies can make substantial savings in reducing solid waste disposal costs. The range of waste packaging that can be recycled is increasing, but solid waste disposal companies do not often point this out as it can mean reduced revenue. In this case, food processors need to be proactive in investigating possibilities for the disposal of recyclable waste.

Improving packing efficiencies can also lead to savings of tens of thousands of dollars. In this instance, savings are two-fold in that the initial cost of packaging and the cost of disposal are saved.

Re-usable packaging also holds great potential for large savings. It is estimated that the development of re-usable packaging for one food processor will save in the order of $100,000/yr for a capital cost                                                                 of $70,000. The voluntary National Packaging Covenant (Environment Australia, 1999) is supporting strategies such as these and the numbers of signatories is increasing as companies come under increasing pressure to be responsible for their products from cradle to grave.

A summary of the CP focus areas for the food processing sector is:

· Minimising the loss of raw materials

· Increasing water efficiency through recycling, re-use and improved cleaning procedures
	Table 7: Cleaner Production Opportunities for 4 food processors

	Cleaner Production Opportunity
	Potential Saving’s Identified

%
	Scale of Savings
	Capital Cost
	Payback

	Resource Use
	
	
	
	

	Minimising Loss of Raw Materials
	Approx. 2% of raw material costs
	$100,000 in raw material and waste disposal costs
	$150,000
	8 months

	Improving packing efficiencies
	15% of packaging costs
	$120,000 in raw material and waste disposal costs
	Unknown
	-

	Water
	% of Water costs
	
	
	

	Install Clean-In-Place system
	20%
	$18,000 in water, waste disposal and labour costs
	$50,000
	3 years

	Monitor and reduce water used for manual cleaning
	10% 
	$1,000- $2,000
	Nil
	Immediate

	Internal recycling of appropriate quality water
	0-80%
	$22,000
	Nil
	Immediate

	Energy
	% of Energy costs
	
	
	

	Optimising air conditioning systems
	5% - 20%
	$3,000 - $6,000
	Nil
	Immediate

	Increasing motor efficiencies through improved management
	4%
	$2,500
	Nil
	Immediate

	Optimising compressed air systems
	5%
	$3,000 - $5,000
	Nil
	Immediate

	Heat Recovery Opportunities
	30%
	$9,000 - $15,000
	$20,000 - $35,000
	2 – 4 years

	Liquid Waste
	% of Liquid Waste disposal costs
	
	
	

	Re-use of treated waste water
	Up to 100%
	$20,000 - $30,000
	> $25,000
	Further investigation

	Solid Waste
	% of Solid Waste disposal costs
	
	
	

	Use of re-usable packaging
	Up to 80%
	$100,000
	$70,000
	< 1 year

	Recycling of waste packaging 
	Up to 100%
	$2,000 - 3,000
	Nil
	Immediate

	
	
	
	
	


· Improving energy efficiency through more efficient refrigeration, compressed air, air conditioning, motors and lighting

· Re-use and recycling of packaging

4.3 Food Service & Retail – 13 Case Studies

The following section summarises Cleaner Production assessments undertaken for 13 food service businesses in South East Queensland. The businesses consisted of 9 restaurant/cafes of various sizes, 2 fast food franchises, a large supermarket and a five star hotel. 

Data was collected for water and energy consumption and costs, waste volumes and disposal costs. This data is summarised according to business size (number of employees) and is shown in Table 8. Energy accounts for the largest 
proportion of costs, ranging between 60 and 95% (Figure 7) and the most significant cleaner production opportunities were related to energy. These included initiatives such as installing energy efficient lighting, optimising air-conditioning settings and turning off equipment when not in use. 
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Opportunities for reducing water usage generally involved fitting water restrictors to taps, installing dual flush toilets and purchasing water efficient equipment such as dish and glass washers. Due to the relatively low cost of treated water in Queensland’s urban areas, water is often viewed as a cheap resource by managers of food service businesses.

Trade waste charges for food service businesses can be based on the volume and strength of waste produced or can be based on a flat fee. Four of the thirteen businesses paid trade waste charges that were based on measured volumes and mass loads. For these businesses, a reduction in the volume and load of their trade waste would provide direct savings in discharge costs. Therefore, there is some incentive for these businesses to reduce the waste that is discharged. 

Three of the businesses, included in the lowest categories, were charged a flat fee that did not vary according to volume or strength. In these cases, the businesses were relatively small trade waste producers and the application of a flat fee provided little incentive to further reduce discharges. Trade waste charges for five of the businesses were based on the incoming metered water to the premises less allowances for use in pedestals (toilets) and for irrigation. 

Participants in the project were asked a number of questions concerning the trade waste that was produced. An important observation was that the majority of the participants did not understand what was meant by ‘trade waste’; they did not know the category of the trade waste produced by their business or what they could do to minimise the quantity produced and hence, their charges. This may be related to the trade waste price structure which is not a significant cost for some businesses coupled with a lack of awareness of the environmental issues associated with discharging trade waste. 

[image: image11.emf]Figure 1: QLD Primary Production Industries

Gross Value $5.6 billion

Livestock 

(slaughtered)

29%

Milk

6%

Fruit

8%

Sugar cane

20%

Cotton

7%

Other crops

2%

Cereals for Grain

12%

Wool

3%

Eggs

1%

Seafood

4%

Vegetables

8%

There was the potential for savings in approximately half of the businesses by reducing the volume of solid waste sent to landfill. Six of the 13 businesses assessed disposed some or all of their recyclable material to land fill. One reason for not segregating waste was due to the confined area for the temporary storage of waste. For some businesses there was limited space for the segregation and storage of recyclable waste. For other businesses, the frequency or lack of waste disposal services was the main issue. At the time of the assessment, most waste disposal companies offered only weekly or even less frequent services for pickup of recyclable waste. Storage room and service frequency was therefore an issue and a discouraging factor in whether a restaurant chose to separate its recyclable waste. Some managers did not seem to be fully aware of the services that could be provided by their local council or the possible savings. The collection of recyclable waste is usually a few dollars cheaper per m3 than for general waste disposal services.

Table 9 summarises the range of Cleaner Production opportunities identified for the food service businesses. In general CP focus areas for food service/retail include:

· Increased water efficiency through installation of simple water efficient equipment and devices and improved cleaning methods;

· Increased energy efficiency through installation of energy efficient devices and improved housekeeping;

· Preventing food scraps from entering the trade waste system;

· Greater recycling of waste packaging

· Composting of food wastes

	Table 9: Summary of potential savings for 13 food service businesses

	Cleaner Production Opportunity
	Potential Saving in Consumption*
	Scale of Saving 

$ 
	Capital Cost


	Payback

	Water
	%
	$/yr
	$
	

	Install flow restrictors
	35-40
	55-790
	65-280
	2 months – 2.5 yrs

	Install dual flush toilets
	6-8
	96-129

5,000
	600-1200
	6-9 years

	Install water efficient dishwasher
	2
	3,500
	approx $3,000
	20 months

	Energy
	%
	$/yr
	$
	

	Install energy efficient lighting
	2-38
	172-6,000
	58-3,800
	3-7 months

	Optimise air-conditioning settings
	2-3
	200-9,500
	nil
	Immediate

	Turn off equipment when not in use
	0.1-0.3
	
	nil
	Immediate

	Trade Waste
	%
	$/yr
	$
	

	Improve cleaning methods
	9 
	250
	nil
	Immediate

	Preventing food scraps from entering trade waste
	7
	$1,000
	nil
	Immediate

	Solid Waste
	%
	$/yr
	$
	Immediate

	Separate recyclables
	26-30
	650-1,856
	nil
	Immediate

	Separate organic material for composting
	60
	270-650
	nil
	Immediate

	*% Saving % reduction in water (kL), electricity (kWh) and waste (m3)


5. Barriers to implementing Cleaner Production

There can be many barriers to implementing Cleaner Production initiatives in various sectors and the food industry is no exception. Even when business-focussed information is provided to support CP opportunities, for example cost-benefit analysis, industries can be reluctant to follow up. There is often a gap between identifying opportunities and taking the next step to realise savings. This is possibly due to a lack of commitment from upper management in supporting and encouraging staff to further investigate initiatives. This may also be related to a lack of resources or understanding of where potential savings can be found.

CP assessments in Queensland have usually been initiated and funded by state government departments, such as the Queensland Environment Protection Agency (EPA) and undertaken by a third party consultant. Some businesses have been eager to take advantage of funding and participate in government initiatives, possibly because it may be seen as prudent to be in partnership with a government body. Some businesses may participate not because they believe the assessments are needed, but because they are concerned about the possible ramifications of not being involved, even if these concerns are unfounded. Opportunities that have arisen from the assessments therefore may not have been adopted because management has other pressing priorities and are not ‘ready’ to take the Cleaner Production approach.

Another barrier for the food manufacturing sector is that it is highly fragmented and it is not fully represented by an ‘umbrella association’ as, for example, the food service sector or some primary producers. The food service sector has associations such as Restaurant and Catering Queensland or the Queensland Hotels Association, which can take industry-wide steps to encourage the adoption of CP initiatives. Similarly, primary producers have associations such as the Queensland Fruit and Vegetable Growers (QFVG) or Queensland Chicken Growers Association (QCGA). There is therefore, relatively little opportunity for managers in the food manufacturing sector to network and exchange ideas.

There are also other barriers to adopting Cleaner Production. For example, the assessments of the retail food sector identified that there could be an improvement in the disposal of solid waste. It was identified that a large amount of recyclable waste, such as glass and paper, is sent to landfills rather than being recycled. One reason for this is the lack or insufficient frequency of recycling services. Similar issues were observed for the food processing sector where disposal services were not sufficient or adequate to meet the needs of the business.

Companies often do not have detailed consolidated data on the quantity of resources they are using and the areas of plant in which they are used. There is generally a lack of measurement and monitoring amongst food industries. This is especially apparent for energy and water usage. Total usage figures for an entire plant are often checked and monitored, however it is uncommon for a business to have a more detailed breakdown of where resources are being used. One reason is due to a lack of in-process measuring devices that allow regular recording and monitoring of resource use.

Amongst other issues, a lack of leadership has been identified as a major issue in the development of an innovative and competitive Australian food sector - ‘a major problem with the food-processing sector is fragmentation, politics and a lack of leadership’ (AFFA, 2001). This lack of leadership is also a barrier to increasing competitiveness through implementing CP principles. In addition, those food companies that are successfully implementing CP are not currently identified and promoted amongst the sector.
A final but significant barrier is that Cleaner Production has its roots in the environment protection sector and is not often viewed as a significant cost saver and therefore not given a high priority. Other relative costs of operating a business e.g. labour can make possible savings through CP pale into significance. 

6. Future opportunities and strategies for adoption of Cleaner Production

Cleaner Production opportunities identified for the various assessments discussed in this paper are generally straight-forward and relatively easy to implement. For primary production they include the use of energy and water efficient equipment and fittings such as motors, lighting and water fittings; the efficient utilisation of by-products; and the efficient use of other resources such as fertilisers. As previously discussed, CP opportunities for food processors generally include:

· Minimising the loss of raw materials

· Increasing water efficiency through recycling, re-use and improved cleaning procedures

· Improving energy efficiency through more efficient refrigeration, compressed air, air conditioning, motors and lighting

· Re-use and recycling of packaging
Lastly, for the Food Service/Retail sector, CP opportunities arise from using simple energy and water efficient equipment and fittings; by minimising food waste and packaging; recycling or re-using waste products and the efficient utilisation of waste, usually via composting.

As demonstrated by the findings of these assessments there are numerous cost-effective CP opportunities that can be implemented. However, the identification of these opportunities alone is not always sufficient to encourage implementation and continued CP approaches and thinking. More critical analysis is required of the approach to Cleaner Production.

Cleaner Production assessments can take a number of approaches as described by Van Berkel, 1995:

1. Technical - the supervisor provides the company with options and the company implements them;

2. Pragmatic – the supervisor supervises the assessment process while the company develops and implements the solutions;

3. Process-oriented – where the supervisor contributes to the development of the problem-solving capabilities of the company.

To date, the majority of Queensland government funded CP assessments undertaken for the food industry by a third party consultant have taken the technical approach. This can be appropriate for small business such as those in the food service/retail sector where there is little, if any, complex processing equipment; there are small numbers of employees and a high turnover of staff. Likewise, this can be appropriate for primary producing industries where there is minimal industrialised processing equipment or complex production processes. However, for resource and labour intensive food processors or manufacturers it is most effective to adopt the process-oriented approach, where the supervisor passes on the skills for conducting a CP assessment and facilitates the rollout of a project through to implementation stage. This approach undoubtedly takes significantly more time and resources but will provide a better result and lay the seeds for business to adopt CP thinking as the norm and not as a one-off externally funded project.

An example of this is a CP assessment for the Queensland company Country Bake Ltd which produce bread and pastry products. The project included a series of CP training workshops for staff members to learn CP principles and identify the opportunities for minimising trade waste volumes and loads. Involvement of staff led to ownership of the CP solutions and the company was able to quickly implement the opportunities and realise the environmental and financial savings. 

Conclusion

There are many CP opportunities available for food production industries and this is demonstrated by the range of options described in the body of this paper. Possible savings range from a few hundred dollars through to the order of $100,000 per year with a similar range of capital expenditure requirements and most with reasonable payback periods of only a few years. However, it is apparent from undergoing these assessments that the identification of CP options is not sufficient to encourage the ongoing adoption and uptake of CP thinking.

There are many barriers to the uptake of CP in relation to:

· Relatively low cost of resources i.e. water and energy in Australia;

· Cleaner Production has its roots in the environment protection sector and is often not viewed as a significant cost saver and therefore not given a high priority by business;

· Lack of adequate measuring and monitoring of resource consumption within companies;

· Insufficient or inadequate service provision e.g. solid waste collection;

· Some industries, particularly food processors, operate in relative insolation without an ‘umbrella’ group to provide networking opportunities to encourage change in practises or priorities;

· There is a general lack of leadership amongst the sector and those companies that are doing well are poorly promoted.

Encouraging and increasing the uptake of CP thinking within food production industries is dependent on addressing some of these barriers, but more importantly it is dependent on addressing the approach in which CP is introduced. Depending on the size and needs of a company, the technical approach, where a third party consultant carries out an assessment and provides a list of options is not always sufficient. For industries that have relatively large industrialised production processes, such as food processors, a more successful approach is to facilitate the uptake of CP thinking by passing on the skills to undertake a CP assessment and implement initiatives. This approach requires substantial commitment and support from company management and is most successful when there is a cultural shift towards CP thinking within the company.

References

AFFA, 2001. Agriculture, Fisheries and Forestry Australia. Study to Support the Development of a National Food Strategy – Management Capabilities and Culture. http://www.aciic.org.au/publications/2001publications.htm or www.affa.gov.au
AFGC, 2001 Australian Food and Grocery Council Environment Report, 2001. http://www.afgc.org.au/environment_report/body.asp

ANZECC, 1999. Australia and New Zealand Environment and Conversation Council. National Packaging Covenant, www.packcoun.com.au/covt.html

Australian Bureau of Statistics (ABS), 1998. Availability of Statistics related to manufacturing. Catalogue No. 8205.

ABS, 1999. Environment Protection Expenditure. Catalogue No. 4603, July 1999

ABS Agriculture Queensland 1996-1997, Catalogue No. 7113

DSD, 2000. Queensland’s Merchandise Trade: Industry Profiles, August, 2000. Queensland Department of State Development. www.sd.qld.gov.au

Environment Australia, 1999 National Packaging Covenant. http://www.ea.gov.au/industry/waste/covenant/

Hayes. P & Smith. K, 1993. The Global Greenhouse Regime. Who Pays? United Nations University, United Nations University Press, www.unu.edu/unupress/

NEMMCO, 2002, National Electricity Market Management Company Ltd. www.nemmco.com.au

Personal communication, Tim Powe, Manager Waste & Recycling Report, Qld EPA

Personal communication, Cameron Jackson, Supervising Chemist, Industrial Waste Management Services. Brisbane City Council

Queensland Environment Protection Agency (EPA), 1999. State of the Environment Report. 

Queensland EPA, 2001 The State of Waste and Recycling in Queensland.

Queensland EPA, Queensland Water Recycling Strategy, 2001.

Thorp.D. 1997, Carbon Taxes, Tradeable Emissions, Permits and ‘Feebates’. University of NSW. School of Electrical Engineering. www.pv.unsw.edu.au/miscpapers/feebates.pdf

UNEP Working Group for Cleaner Production in the Food Industry, 2001 Weis Restaurant Eco-efficiency Assessment.

Van Berkel, Rene, 1995. ‘Introduction to cleaner production assessments with applications in the food processing industry’. IVAM Environmental Research, University of Amsterdam.

WASAA, 2002. The Water Services Association of Australia. WASAA Facts. Annual publication.

Source: ABS. Agriculture Queensland 1996-1997 Cat no. 7113.3





Source: Queensland Department of State Development, 2000





Figure 3 & 4 Source: ABS Manufacturing Industry Queensland 1999-2000. Cat No. 8221.3





Figure 6: Utility Costs for 4 Food Processors





Figure 7: Utility costs for 9 food service businesses
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