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Executive Summary 

Background and Purpose 

The Department of Agriculture and Food Western Australia (DAFWA) has contracted AEC 

Group Pty Ltd (AEC) to undertake this pre-feasibility study into the creation of new and 
innovative beef supply chain models in Thailand.  

The purpose of this study is to consider the potential industry benefits of diverting 
existing live export cattle into a dedicated supply chain featuring leading technology and 
best management practice. A range of potential supply chain models were considered, 
with detailed analysis focussing on importing, holding, intensively feeding, processing and 

distributing Western Australian live exported cattle to Thai in-country and regional export 
markets.   

This pre-feasibility study considers the potential for increased competitiveness, market 
penetration, and value-adding production made possible through the creation of a 

dedicated international supply chain for WA beef. 

It is envisioned this study will serve to inform and lay the foundation for the opportunity, 
allowing for more detailed feasibility work to be undertaken by private sector proponents.  

Market Overview  

Production Study Region 

This study has a primary focus on production across the north of Western Australia, 
henceforth referred to as the Rangelands (see Figure E.1 below). Annual turnoff within 

the Rangelands varies from approximately 230,000 to 320,000 head per annum equating 
to approximately one-quarter of the total herd (just over 1 million head) each year.  

Live export has become the dominant market outlet for Rangelands cattle, in particular 
the Indonesian market. Between 140,000 and 210,000 head of cattle are sold through 
live export each year. The regional preference for live export is due to the suitability for 

production of feeder cattle preferred by Asian markets and significant distance to 
domestic processing, which is concentrated in the south west of WA. 

Figure E.1: WA Grazing Regions 

 

Source: RIRDC (2010) 

Pre-Feasibility 
Supply Region 
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Thailand Market 

Thailand has an established beef cattle industry that includes a well-developed feedlot 
sector. The Thai cattle industry incorporates local processing for the domestic market 
(just over 1 million head per annum), as well as significant feedlotting and live on-selling 

to surrounding Chinese and Association of South East Asian Nations (ASEAN) markets. 

Due to ongoing demand growth and the approval of an agreed health protocol with 
Australia, Thailand commenced importing feeder and slaughter cattle from Australia in 
early 2015 and had imported 9,000 head to the end of September 2015 (MLA, 2015a). 

Key aspects of the Thai beef industry include: 

 Strong beef prices, currently averaging over AUD $9.40/kg (฿235/kg) in wet markets 
and around AUD $11/kg (฿275/kg) in retail supermarkets (Ainsworth, 2015). High 

prices have been driven by global supply shortages and strong demand from the 
growing Chinese and Vietnamese markets 

 Relatively modest per capita beef consumption, estimated at approximately 2kg per 

capita in 2014 (OECD, 2015). Moderate consumption is due to the relative cost of 
beef and cost-competitive domestic pork and poultry production  

 Existing live cattle supply from Myanmar, estimated at approximately 100,000 head 

per annum. The majority of processed beef imports consist of Indian buffalo meat 
(carabeef). 

The Thailand beef industry is strategically placed in order to service growing Asian 
demand over the coming years. The development of a significant new supply chain 
utilising modern processing and best practice management has the potential to drive 
significant industry development.    

Key Project Considerations 

A range of key economic and legislative factors impact the viability for achieving a new 
and innovative beef supply chain into Thailand. Some of the significant considerations 
identified within this study include:  

 Market Access:  

o Australian Access into Thailand: Australia possesses tariff-free live cattle 
export into Thailand under the Thailand-Australia Free Trade Agreement (TAFTA). 
Conversely processed beef imports are subject to significant import tariffs (50% 
beef and 33% offal) enforced on imports beyond modest initial quotas (currently 
1,327 tonnes of beef and 240 tonnes of offal)  

o Thailand Access to Third Party Export Countries: Thailand possesses 
preferential access to regional beef markets through the impending ASEAN 

Economic Community (including Vietnam, Malaysia, Cambodia, Laos, and the 
Philippines) and the ASEAN-China Free Trade Agreement 

 Both country and facility level food health approvals will be required to permit 
beef exports into the lucrative Chinese market 

o Thailand has a strong reputation for quality as a food product exporter and is 
strategically positioning itself to supply growing regional food demand 

 Disease Risks: A number of infectious bovine diseases are present in rural Thailand, 
the most significant of which is Foot and Mouth Disease (FMD). While FMD can cause 
serious production losses the most significant impact of the disease occurs because of 
its effect on trade in livestock and livestock products. Countries without the disease 
do not import from FMD endemic countries due to the risk of contamination 
(Productivity Commission, 2002). The presence of FMD in Thailand restricts access to 
a number of key FMD-free markets, including Japan, the United States, Western 

Europe and Indonesia. Other key regional markets including Vietnam, China and 
Malaysia are FMD endemic and remain potential re-export opportunities for Thai-
produced beef products. Re-export trade access is subject to establishing suitable 
Sanitary and Phytosanitary (SPS) measures between countries. Appropriate control of 
FMD risks is a significant hurdle to establishing an export presence 
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 Animal Welfare: Live export from Australia is required to comply with the Exporter 

Supply Chain Assurance System (ESCAS) regulations for animal welfare and supply 
chain traceability. It is envisioned the development of a new closed supply chain 
using modern practices will ensure ongoing compliance and minimise any animal 

welfare risks 

 Halal Accreditation: Halal accreditation is a key consideration obtaining access to 
significant Muslim markets including Southern Thailand, Malaysia, Indonesia (Thai 
produced beef subject to FMD restrictions) and the Middle East. For meat to be 
identified as halal, the animals must be slaughtered by a Muslim in accordance with 
the requirements of Islamic law. A range of halal accreditation programs exist, with 
separate approvals required for re-export into Malaysia and Brunei 

 Investment Incentives: Thailand offers a range of competitive incentives to attract 
new investment through the Board of Investment (BOI). Current base incentives for a 
new supply chain including feedlot and abattoir include: 

o Three years corporate income tax exemption plus merit-based incentives 

o Exemption of import duty on machinery 

o Exemption of import duty on raw or essential materials used in manufacturing 

export products 

o The right for foreigners to own freehold land 

o The right to bring in skilled foreign workers as well as their spouses or 
dependents 

o The right to remit money abroad. 

New Supply Chain Options 

A range of potential new supply chain options exist through Thailand, including: 

 Live export of feeder cattle with fattening and processing occurring in Thailand  

 Live export of slaughter cattle with processing occurring in Thailand 

 Preliminary processing (e.g. carcass quarters/halves) in Australia with further 
processing in Thailand 

 Export of deboned beef from Australia 

 Processed food market (e.g. canned, dehydrated, etc.). 

This study primarily considers a supply chain of exporting live feeder and/or slaughter 
cattle to Thailand for finishing and processing. This model possesses a number of 
advantages, including: 

 Avoiding processed beef import quotas/tariffs 

 Consistency with current Rangelands feeder cattle production 

 Potential utilisation of Thailand’s trade agreements into third party export markets 
(generally a 40% Thai value content required)  

 Access to low-cost feedlotting and processing labour within Thailand.   

However, it is important to note that a broad range of potential operating models are 
available to proponents of varying scales and risk appetites.  

Thailand possesses significant potential as a destination for developing a new and 

innovative beef supply chain. A high-level multi-criteria comparative analysis was 
undertaken considering Thailand and potential alternative South East Asian investment 
destinations for a new beef supply chain (Vietnam and Indonesia). 

Thailand ranks strongly as an investment destination in terms of:  

 Market access (in particular the ease of doing business and trade access) 

 Established position as a leading agricultural producer and exporter within South East 
Asia, particularly in the poultry and seafood sectors. Significant potential exists to 
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leverage Thailand’s existing reputation via a secure beef supply chain backed by 

product integrity and traceability 

 Investment incentive offerings. 

The alternative investment destinations offer a large domestic market and relatively 

lower operating wages.  

With a range of competitive investment locations across South East Asia, the most 
suitable host country and specific site location/s will ultimately depend on the needs and 
priorities of individual project proponents.   

Model Supply Chain Overview 

A model supply chain has been developed around an annual abattoir throughput of 
96,000 head per annum, based on the scale requirements in order to service both Thai 
domestic and third-country re-export markets. The supply chain will produce 
approximately 27,000 tonnes (carcass weight) of beef per annum operating at single (7.5 
hour) shift capacity. 

However, a range of throughput models are potentially viable. Smaller operations may be 

preferable where the proponent has a primary focus on servicing the Thai domestic 
market.  

An overview of the proposed new supply chain for the live export of WA cattle into 
Thailand is presented in the figure below. 

Figure E.2: Model Live Export Supply Chain  

 

Source: AEC 

Table E.1: Live Export Process 

Label  Live Export Stage 

1 Transport Cattle Station – Pre-Export Quarantine (PEQ) 

2 PEQ Depot 

3 Transport PEQ - Export Port 

4 Export Port Loading 

5 Sea Freight Export - Import Port 

6 Discharge - Import Port 

7 Transport Import Port - Feedlot 

Source: Malawac (Unpublished), AEC 
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Feeder Cattle Supply 

Western Australian live cattle exports offer access to significant high-quality and disease-
free feeder stock. 

However, securing 96,000 head per annum from the Rangelands alone is unlikely in the 

near-term, given seasonal constraints and competition from existing live export markets. 
For the purposes of this study, the following supply markets were examined and 
modelled. 

Table E.2: Indicative Project Requirement as Percentage of Herd & Turnoff  

Supply Region Project Supply % of Supply 

WA Rangelands (feeder cattle) 40,000 41.7% 

NT/QLD (feeder cattle) 40,000 41.7% 

Thailand (slaughter cattle) 16,000 16.7% 

Source: ABS (2015), RIRDC (2010), Ainsworth (2015), AEC 

The new supply chain will import Australian live cattle to the Port of Bangkok, with 

further road transport to the feedlot.  

Use of Thai Local Cattle Supply 

The inclusion of local cattle into the proposed supply chain carries both significant 
benefits (specifically a diversified supply base and significantly enhanced flow-on industry 
and economic benefits within Thailand) and risks (particularly relating to bio-security and 
FMD risk, which may in turn impact the market access of final product from the supply 

chain, with FMD status used globally as a non-tariff trade barrier). 

Practical steps/processes to help minimise the impact of FMD include: 

 Vaccination in line with OIE (2011) guidelines 

 Restricting contact with cattle supplied from FMD free areas (i.e. Australian 
live exported cattle) 

 Sourcing feedstock from FMD-free areas (likely requiring importation). 

The mix of cattle supply sources will ultimately depend on the target markets and risk 
profile of the project proponent. It is recommended that any potential investor perform 

their own due diligence in order to determine the most appropriate cattle supply mix and 
end product target markets.  

Feedlot 

Thailand features an established beef cattle feedlotting industry, with a range of 
competitively priced feedstock options. Average ration costs are estimated at AUD 
$300/tonne (฿7,500/tonne) Dry Matter Intake (DMI) based on quoted retail prices. 

However, access to waste/by-products and bulk volume purchases could potentially 
decrease feed costs significantly.  

For supply chain modelling purposes, the feedlot and abattoir have been located on a BOI 
approved freehold site at Saraburi. However, a range of potential site locations are 

available including border Special Economic Zones (SEZs) offering increased investment 
incentives and close access to regional export markets.  

A preliminary feedlot design has been developed by Malawac (Unpublished). The 

importation and supply of finished animals to the abattoir of over 6,500 head per month 
with a modelled 120-day feeding period mean that the feedlot requires a holding capacity 
of around 30,000 head. 

Abattoir 

A preliminary abattoir design has been developed by GHD (2015a) based on annual 
throughput of 96,000 head per annum single (7.5 hour) shift capacity. The facility has 
been designed to meet all USDA and halal accreditation requirements. Estimated daily 

output from the abattoir is presented in the table below.  
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Table E.3: Daily Abattoir Output (Single Shift) 

Item Kg Per Head Kg Per Day 

Beef Production Per Day     

Live Weight 540 216,000 

Carcass Weight 281 112,400 

Offal 36 14,400 

Renderables 98 39,200 

Blood 24 9,600 

Hides 36 14,400 

Paunch (stomach contents) 64 25,600 

Subtotal 259 103,600 

Overall Total 540 216,000 

Deboned Beef (70% Yield) 197 78,680 

Rendering 84 33,600 

Carton Production Per Day     

Deboned Beef (avg. carton weight 25 kgs) 3,147 Cartons 

Offal (avg. carton weight 22 kgs) 655 Cartons 

Total Carton Production 3,802 Cartons 

Source: GHD (2015a) 

Thailand represents a cost-competitive food processing location in terms of construction, 
processing labour and logistics. High-level cost modelling indicates processing costs in 

the vicinity of AUD $40 (฿1,000) per head.   

Post-Processing Distribution 

In addition to preferential trade agreements, Thailand is well positioned logistically to 
service regional export markets. Numerous potential feedlot/abattoir sites have been 
identified including freehold land, industrial estates and parks, and SEZs offering close 
access to both the Thai population base, major deep-water ports (Bangkok, Laem 
Chabang, Map Ta Phut), and alternative cross-border export routes to key markets 

including Vietnam, China and Malaysia. 

Figure E.3: Thailand Strategic Export Location 

 

Source: AEC 

Financial Viability 

A high-level financial model was developed based on the model supply chain 
specifications. Of significant note: 
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 Capital costs are estimated in the vicinity of $7 million (฿175 million) for the feedlot 

and $22 million (฿550 million) for the abattoir 

Table: E.4: Capital Cost Estimates 

Cost Item 
Cost  

(AUD $M) 
Cost  

(TBH ฿M) 

Feedlot     

Materials Costs $2.3 ฿56.9 

Labour and Margins $1.5 ฿37.0 

Buildings, Machinery and Equipment $3.2 ฿79.7 

Total Feedlot Costs $6.9 ฿173.6 

Abattoir     

Plant and Equipment $19.5 ฿487.5 

Provisional Costs $2.6 ฿65.0 

Total Abattoir Costs $22.1 ฿552.5 

Total Capital Costs (Excl. Land Acquisition) $29.0 ฿726.1 

Note: Capital estimates should be considered indicative only. Totals may not sum due to rounding.  

Source: Malawac (Unpublished), GHD (2015a), KTech Constructions (Unpublished), AEC 

 After 10 years of operations, the project is assessed as financially viable, generating 
a positive Net Present Value (NPV) of $20.2 million (฿506.2 million) applying a 12% 

real discount rate: 

o A purely Australian feeder cattle model retains a positive NPV at a 12% real 
discount rate. However, profitability is reduced due to the relatively higher costs 
of live exported cattle. Significant potential exists for a purely Australian feeder 
cattle operation to achieve a higher average price. Therefore, the financial 
assessment should be considered conservative relative to the base case 
(incorporating Thai slaughter cattle).    

 Based on current Thai wet market and supermarket prices (AUD $8-$11/kg retail) the 
new supply chain may need to attract a price premium in order to be viable in the 
domestic market. Such a premium is possible given the potential quality and 

consistency of Australian feeder cattle fattened in Thailand and processed in a 
modern abattoir 

 Production is assessed to be competitive with Thailand’s fresh and chilled beef 

imports, which averaged approximately AUD $14-$15/kg over 2014 

 Production costs also appear viable to service growing Vietnamese and Chinese 
demand, in particular, should the final product gain access to these lucrative beef 
markets. Any re-export market access is subject to the establishment of formal SPS 
protocols and facility approval 

 Other identified potential market opportunities worthy of further investigation include 
the Middle East (Saudi Arabia, Israel, Egypt) and expanding inter-ASEAN trade as the 

regional market continues to develop. 

New Supply Chain Benefits 

Benefits for Western Australia 

A Cost Benefit Analysis (CBA) was developed in order to better understand the overall 

benefits of developing a new supply chain utilising Western Australian live exported 
cattle. Key identified benefits arising from the new supply chain include: 

 Additional value gains for producers 

 Additional economic activity from induced production to meet demand 

 Market diversification (with decreased reliance on the existing Indonesian and Middle 
Eastern live export markets). 
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Using a real discount rate of 7%, the NPV of the project is estimated to be $23.2 million, 

with a Benefit Cost Ratio (BCR) of 3.42, which implies an economic return in present 
value terms over 20 years of $3.42 for every dollar cost. The project is assessed to 
provide a positive NPV at all discount rates between 4% and 10%.  

Table E.5: Economic Appraisal Results 

Real Discount 
Rate 

Present Value 
(PV) Costs  

($M) 

PV Benefits 
($M) 

NPV 
 ($M) 

BCR 

4% $12.0 $41.0 $29.0 3.42 

7% $9.6 $32.9 $23.2 3.42 

10% $7.9 $27.1 $19.2 3.42 

Note: NPV presented in the table may not exactly equal PV of benefits less PV of costs reported due to rounding.  
Source: AEC 

The analysis identifies the project would be deemed economically desirable (across all 
discount rates) for Western Australia, with the benefits outweighing the costs.  

Benefits for Thailand 

The establishment of new and innovative beef supply chains utilising Western Australian 
cattle provides significant development potential for the Thai beef industry. Western 

Australian live exports offer access to high-quality and disease-free feeder stock in order 
to enhance the capacity, operational efficiency and market reach of Thailand’s beef 
sector.  

Key specific in-country benefits include: 

 Infrastructure and technology transfer: Development of new meat processing 
technology to supply the domestic and regional export markets, including creating 
new jobs and skills development opportunities 

 Diversified & new local processing alternatives: New processing options for local 
cattle producers and access to new and high-value markets 

 Contribution to the industry capacity of Thai beef feedlotting and processing: 

Potential to significantly develop the scale and capacity of the Thai beef feedlotting 
industry and processing sector based on importing Australian live cattle  

 Trade development and strategic alignment: Further positioning Thailand as a 
key food processing hub, supplying value-added agricultural exports to regional 

markets 

 Economic development: Including direct and flow-on employment during 
construction and operations, increased export value and enhanced market position 
within the growing South East Asian beef sector.   
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Summary of Outcomes 

The research conducted for this study highlights the solid potential for a new and 
innovative supply chain processing Australian live exported cattle in Thailand. The study 
also highlights and describes a number of key barriers and challenges to establishing the 
new supply chain, such as cattle supply costs and seasonality, re-export market access 
(in particular the establishment of formal SPS protocols between Thailand and re-export 
markets) and competition from domestic sources and low-cost Indian carabeef.   

Thailand has significant potential as an end market and a regional beef processing and 

distribution hub within South East Asia and the opportunity for developing a new supply 
chain incorporating Western Australian live cattle and/or processed beef should be 
investigated further.  

The modelling developed in this study provides a high-level foundation for a new supply 
chain which could be readily adapted to alternative sites or regions/countries as a 
potential industry model.  

Critical to the success of any new supply chain is the development of a controlled, 

integrated supply and distribution chain, utilising leading technology and best practice for 
animal welfare and traceability. Developing this will promote brand quality and minimise 
risks associated with regulatory restrictions and maximise the potential to access high-
value regional export markets.  

Where possible, the new supply chain should focus on the expansion of feeder cattle 
production and/or the diversion of existing live export cattle from production areas such 

as the WA Rangelands in order to maximise the economic benefits generated. 

This study has also shown the need to develop any new supply chain in a collaborative 
fashion. Significant stakeholder support has been identified for proponents seeking to 
work closely with Thai industry in order to develop new market opportunities and raise 
capacity, facilitating broad industry growth through a long-term partnership.    
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1. Introduction 

1.1 Background 

The Western Australian beef cattle industry has endured some challenging conditions 

over the past few years, with drought impacting key production areas, the temporary ban 
on live exports to the key Indonesian beef market, price volatility and until recently a 
high Australian dollar that has reduced the industry’s international competitiveness. 

Despite challenging conditions, a number of key drivers are expected to provide a 
genuinely solid base for industry growth over the coming years. Global consumption 
growth driven by rising emerging market populations with growing personal incomes and 

the further development of high-value market niches such as Wagyu beef and organic 
produce are all key positive industry factors.  

Vast distances and lack of concentrated scale have created a strong preference among 
WA beef producers to access live export markets. The preference for live export is 

especially strong in the Kimberley where producers are further away from processors in 
the south west of the State.  

The current competitive constraints of the WA beef cattle industry reduce the potential 

for broader market development and value chain capture, limiting the returns to graziers 
and effectively capping the ability of the industry to expand and achieve economies of 
scale.  

In light of the current challenges and opportunities facing the sector, the Department of 
Agriculture and Food Western Australia (DAFWA) has contracted AEC Group Pty Ltd (AEC) 
to develop a pre-feasibility study into the creation of a new and innovative supply chain 
based in Thailand.  

A range of potential supply chain models are considered, with a primary focus on 
supplying existing Western Australian live exported cattle into a new closed supply chain 
for them to be held, intensively feed, slaughtered, processed and distributed for re-
export and domestic consumption of beef products and associated co-products. 

1.2 Purpose of this Pre-Feasibility Study 

The purpose of this study is to outline the pre-feasibility of developing and operating a 
new supply chain incorporating the export of WA cattle through Thailand. The study has a 
specific focus on the potential industry benefits of diverting existing live export cattle into 
a closed supply chain featuring leading technology and best management practice. 

This pre-feasibility study considers the potential for increased competitiveness, market 

penetration, and value-adding production made possible through the creation of a new 
international supply chain for WA beef into higher value markets. 

It is envisioned this study will serve to inform and lay the foundation for the opportunity 
in a format that is readily transferable to alternative locations and operating models. This 
will allow for more detailed feasibility work to be undertaken by private sector 
proponents.   

The key steps undertaken in developing this study are highlighted below.  

Figure 1.1: Pre-Feasibility Study Process 

 

Source: AEC 
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2. Northern WA Beef Cattle Industry 

The following sections provide a brief overview of northern WA beef cattle production and 
outlook. A review of the Thai in-country beef cattle industry has been provided as 
Appendix A.   

2.1 Production Study Area 

The Western Australian beef herd consists of approximately two million head (around 9% 
of the national herd). Over half of the WA herd free range on extensive pastoral stations 
in the Rangelands area to the north of the State, with the remainder produced in the 
south (DAFWA, 2015a).   

This study has a primary focus on production across the north of the State, henceforth 
referred to as the Rangelands, which consists of three key sub-regions as depicted in the 
figure below: 

 Kimberley region 

 Pilbara region 

 Gascoyne-Murchison region.  

Production on the Western Australian Rangelands is fundamentally different to the more 

intensive beef farming industry in southern Australia. Northern beef production takes 
place in a unique physical and commercial environment, which results in significant 
marketing and management challenges to be overcome in a highly competitive global 
market.  

Northern beef production is characterised by (RIRDC, 2010): 

 Large scale enterprises on pastoral leases 

 Low herd density 

 Seasonal production characterised/influenced by heat, drought and tropical rainfall 

patterns 

 Long distances to domestic markets, with processing concentrated in the south west 
of WA 

 Isolation has meant that access to services and infrastructure is limited.  
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Figure 2.1: WA Grazing Regions 

 

Source: RIRDC (2010) 

2.2 Current Production 

2.2.1 Herd Size 

The Rangelands registered a herd of just over 1 million head of cattle in 2011. Despite a 
decline in herd size in 2011, the Rangelands has registered solid longer term growth 
averaging nearly 3% per annum since 2001. 

Nearly 70% (approximately 700,000 head) of the Rangelands herd is located within the 
Kimberley region, which has also experienced the strongest growth (4.5% since 2001). 

Just under 200,000 head (19% of the Rangelands total herd) are located within the 
Pilbara region, and 140,000 head (13% of the Rangelands total herd) are located within 
Gascoyne-Murchison. 

Pre-Feasibility 
Supply Area 
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Figure 2.2: Rangelands Herd Size 

 

Source: RIRDC (2010), ABS (2012) 

2.2.2 Turnoff 

Annual turnoff varies considerably throughout the Rangelands, and from year to year 
driven by both market and seasonal production conditions. Annual turnoff ranges from 
around 230,000 to 320,000 head per annum equating to approximately one-quarter of 

the total herd each year. Rangelands turnoff consists of: 

 Kimberly region (approximately 150,000 head per annum) 

 Pilbara region (approximately 80,000 head per annum) 

 Gascoyne-Murchison region (approximately 50,000 head per annum).  

Live export has become progressively more important in recent years, rising from 63% to 
71% of turnoff since 2001. The preference for live exporting is particularly strong in the 
Kimberley region (accounting for 80%-90% of turnoff), due to the distances from 

domestic processing facilities located in the south west of the State. Live export has also 
accounted for the majority of Pilbara regional turnoff in recent years.  

The Gascoyne-Murchison region due to location proximity and type of cattle tends to 
turnoff a greater share of production to domestic processors. However, live export in the 
region has also become more prevalent, accounting for just under half of turnoff in 2009.   
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Table 2.1: Rangelands Turnoff by Region and Destination 

Region Destination 2001 2003 2005 2007 2009 
Average 

(2000-
2009) 

Kimberley 

Live Export 106,896 98,757 123,015 103,419 124,076 107,468 

Abattoir 6,481 8,670 15,355 924 474 6,350 

Other 12,135 47,709 47,531 13,150 28,095 28,632 

Not Specified 0 -8,273 0 100 0 4,609 

Kimberley Total 125,512 146,863 185,901 117,593 152,645 147,059 

Pilbara 

Live Export 38,726 33,915 21,138 39,865 57,750 35,409 

Abattoir 10,124 17,645 12,578 8,610 13,032 11,765 

Other 24,674 46,424 47,908 22,582 15,349 27,537 

Not Specified 0 -9,158 0 0 0 2,609 

Pilbara Total 73,524 88,826 81,624 71,057 86,131 77,319 

Gascoyne-Murchison 

Live Export 9,982 5,156 12,050 17,688 29,175 13,912 

Abattoir 14,637 6,412 3,649 5,624 12,650 8,416 

Other 22,243 39,793 34,259 18,523 16,803 24,419 

Not Specified 1,077 -494 0 0 0 3,629 

Gascoyne-Murchison 
Total 

47,939 50,867 49,958 41,835 58,628 50,376 

Rangelands Total 

Live Export 155,604 137,828 156,203 160,972 211,001 156,789 

Abattoir 31,242 32,727 31,582 15,158 26,156 26,531 

Other 59,052 133,926 129,698 54,255 60,247 80,588 

Not Specified 1,077 -17,925 0 100 0 10,847 

Rangelands Total 246,975 286,556 317,483 230,485 297,404 274,754 

Note: The category ‘other’ includes sales where the eventual destination of the animal is not known or declared. 
Source: RIRDC (2010) 

2.2.3 Destination Markets 

The majority of Rangelands cattle production is live exported either via the ports of 
Broome, Wyndham or Darwin. The remaining cattle are shipped via Geraldton, Port 
Hedland or Fremantle or taken to domestic abattoirs located in the south west of the 
State.  

A summary of WA live export and domestic processing focussing on Rangelands 
production is provided in the sections below. Refer to GHD (2015b) for a detailed analysis 

contrasting existing live export and domestic processing supply chains developed as a 
part of this study.  

2.2.3.1 Live Export Trade 

Western Australia in 2014/15 had a total live export of approximately 275,000 head in 
comparison to 1.4 million head Australia wide (MLA and LiveCorp, 2015). Indonesia was 
WA’s largest market receiving over 80,000 head and the second largest market was 

Israel, receiving approximately 60,000 head. 

A high-level conceptual overview of the existing WA live export sector is provided in the 

figure below.   
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Figure 2.3: Live Export Supply Chain 

 

Note: PEQ (Pre-Export Quarantine) 
Source: AEC 

Western Australian live cattle exports are facilitated through the six ports, five in Western 
Australia, as well one in the Northern Territory. The current cattle live export ports 
include: 

 Wyndham, WA 

 Broome, WA 

 Port Hedland, WA (currently constraints to obtaining a berth) 

 Geraldton, WA 

 Fremantle, WA 

 Darwin, NT (some cattle from WA transferred from the Kimberley). 

The figure below details the 2014/15 live export cattle volumes, shipped from each of 
these ports, with Fremantle (132,000 head) the largest exporter in Western Australia 
followed by Broome (93,000 head). 
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Figure 2.4: WA Cattle Production Regions with Annual Cattle Movement Numbers  

 

Source: GHD (2015b), MLA and LiveCorp (2015) 

The main export markets for WA live cattle in 2014/15 were Indonesia, Israel, Vietnam, 

Malaysia and Egypt. The distribution of live export is shared evenly between the Northern 
(approximately 130,000 head) and Southern (approximately 140,000 head) WA ports.  

The majority of livestock exported from the Northern Ports catchments are shipped to 

South East Asia with the largest volumes for the Southern Ports catchments (Freemantle) 
sent to Middle Eastern markets (predominately Israel). 

The first shipment of feeder and slaughter cattle to Thailand was shipped in January 
2015, and a total of 9,205 head is recorded as having been supplied to the end of 

September 2015. These have been predominantly slaughter steers with some numbers of 
feeder steers and feeder and slaughter females. These stock have gone to feedlots owned 
by established livestock traders in Southern and Central Thailand. 
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2.2.3.2 Domestic Processing 

In 2014/15, the WA cattle industry slaughtered 425,000 head for both domestic 
consumption and export (DAFWA, 2015b). The domestic market accounts for 
approximately 60% of this total with the remainder exported to 30 countries throughout 

the world. 

WA produces high-quality beef products suitable for restaurant and food service and has 
one of the highest Meat Standards Australia grading system compliance rates. 

A high-level overview of the domestic processing supply chain is provided in the figure 
below.  

Figure 2.5: Domestic Processing Supply Chain, WA Rangelands 

Source: GHD (2015b), AEC 

The main boxed beef export markets supplied by WA via the Port of Fremantle include 

Japan, Indonesia, Korea and China. 

The figure below details 2014/15 processed export beef movements which totalled 
44,000 tonnes out of the Port of Fremantle for the period. 
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Figure 2.6: Port of Fremantle Processed Meat Export Volume 

 

Source: GHD (2015b), DAFWA (2015b) 

The main boxed beef export markets for Western Australia are shown for 2014/15 in the 
table below. During this period Japan (10,424 tonnes) was the largest consumer of 
processed beef followed by South Korea (7,816 tonnes). 

Table 2.2: WA Processed Meat Export Markets (2014/15) 

Destination 
Boxed Beef (Tonnes Carcass 

Equivalent) 

Japan 10,424 

South Korea 7,816 

Indonesia 5,689 

USA 5,660 

China 3,700 

Other Markets 11,093 

Total 44,382 

Source: DAFWA (2015b) 

 

The WA Rangelands offers substantial supply of high-quality and disease-free feeder 
cattle stock.  

Seasonal constraints and competition from established live export markets represent the 
key challenges in securing ongoing supply from the area.  
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3. Market Overview  

The following sections review the key macro drivers for the beef industry over the coming 
years.  

3.1 Consumption 

Globally, per capita consumption of beef has been largely flat over the last 10 years (see 
Figure 3.1). Rising health consciousness among developed world consumers is expected 
to continue to limit growth in Australian domestic red meat consumption from already 
high levels (IBISWorld, 2015).  

Consequently, the Australian beef production industry is expected to rely on consumption 

growth in export markets. Rising disposable incomes among the Asian middle class, 
particularly in China, is anticipated to lift beef consumption in this region over the next 
10 years.  

Thailand currently consumes relatively modest levels of beef (approximately 2kg per 
capita, down from over 4kg per in the mid-1990s). Moderate consumption is due to the 
relative cost of beef (driven by strong Chinese and Vietnamese demand) and cost-
competitive domestic pork and poultry production.  

Elsewhere within the Association of South East Asian Nations (ASEAN) region (for 
countries with data available), Vietnam has recently experienced surging per capita 
consumption, driven by rising incomes and rising restaurant demand (see Figure 3.1). 
Vietnamese data is also potentially influenced by rising cross-border trade to China.  

Outside of Vietnam, ASEAN countries typically exhibit below the world average 
(6.5kg/annum) beef consumption ranging between 2-4.5kg per annum (retail weight), 
with modest per capita growth ranging from 0.1% per annum (Malaysia) to 1.7% per 

annum (Indonesia) projected to 2024. 

Figure 3.1: Beef and Veal Consumption Trends 

 

Source: OECD (2015) 
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Market overviews for key destinations relevant to this project are highlighted in the table 

below.  

Table 3.1: South East Asian Beef Market Profiles (2014) 

Factor Thailand China Indonesia Vietnam Malaysia 

Population (Millions) 67 1,357 249 89 30 

Annual Beef Consumption Per Capita (kg) 1.9 3.6 1.6 9.6 4.9 

Annual Beef Consumption (Million Tonnes) 0.13 4.9 0.4 0.9 0.1 

Supermarket Beef Prices (AUD/kg)  $11.0 $21.4 $16.3 $17.4 $11.7 

Established Importer of Australian Live Cattle No No Yes Yes Yes 

Source: World Bank (2015), OECD (2015), Ainsworth (2015), AEC 

3.2 Competitors 

Australia is currently the world’s third largest beef exporter, accounting for just over 15% 
of global exports. Major competing producers include: 

 India: The world’s largest beef exporter, India supplies numerous Asian markets with 
low-cost buffalo meat (carabeef). Carabeef is similar to beef, although significantly 
cheaper in price than beef from cattle, and has been viewed as inferior in quality in 
many developed markets. The vast majority of carabeef is exported as frozen 
boneless. India currently does not have Foot and Mouth Disease (FMD) free status, 
according to the OIE (World Organisation for Animal Health). This restricts its exports 
only to countries of similar FMD status (such as Vietnam, Malaysia, Thailand, Egypt, 

Saudi Arabia) (MLA, 2015b) 

 Brazil: A strongly established exporter, major current Brazilian export markets 
include Russia, Hong Kong, and Venezuela. Brazil currently has no access to supply 
beef or live cattle to Australia’s key beef or live export markets such as Japan, Korea 
and Indonesia. However, Brazil is reported to be approaching such markets to gain 
access in the future. Santa Catarina is the only Brazilian state recognised as FMD free 
without vaccination. Eight regions are recognised as FMD-free with vaccination (MLA, 

2015b) 

 USA: The world’s fourth-largest beef exporter provides high-end quality product 
representing close competition for Australian exports. Beef production in the US has 
been in decline in recent years. The industry has only recently started to rebuild due 
to high global prices (MLA, 2015b). 

Figure 3.2: Top 10 World Beef Exporting Regions (2015 Projections) 

 

Source: USDA (2015) 
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3.3 Prices 

Australian domestic cattle prices based on the Western Young Cattle Indicator (WYCI) 
and longer running Eastern Young Cattle Indicator (EYCI) are provided in the figure 
below. Prices are currently near record highs at nearly $6 per kg carcass weight (cwt). 
Record high prices have been driven by a range of factors, including: 

 Robust demand growth in China and Vietnam 

 The falling Australian dollar 

 A limited supply of quality cattle due to drought conditions over recent years.  

Figure 3.3: Domestic Cattle Prices ($/kg cwt)  

 

Source: MLA (2015a) 

Live export prices have also surged over the past six months, with the relaxation of 
Indonesian quota restrictions and robust Vietnamese demand growth the major price 
drivers.  

At the time of writing, live export prices averaged $3.0-$3.30/kg live weight (lwt) for the 
major live export markets (Landmark, 2015).  

Going forward, prices are expected to ease from historical highs, as supply levels respond 
and consumers substitute towards alternative meat products such as pork, chicken and 
seafood. However, over the longer term prices are expected to remain strong by 
historical levels, driven by robust Asian demand and constrained global supply (see 
Figure 3.4).  
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Figure 3.4: Projected World Beef Prices (US$/kg cwt) 

 

Note: Prices based on US choice steers. 

Source: OECD (2015) 
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Record high prices and a solid longer-term industry outlook provide the potential for 
significant industry investment and expansion. 

Diversification through access to new markets will be key for Australian industry growth 
and require new and innovative approaches to supply chain development. 
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4. New Supply Chain Considerations 

A range of key economic and legislative factors influence the potential for achieving a 
new beef supply chain between WA and Thailand. The following sections summarise the 
key policy and industry considerations associated with this project.  

4.1 Policy Considerations 

4.1.1 Trade Agreements 

Both Australia and Thailand possess strong trade agreements, which support the trade of 
Australian live cattle and processed beef. A range of the key trade policy agreements 
reviewed for this study is highlighted in the table below.  

Table 4.1: Key Trade Agreements 

Agreement Key Commodities 
Agreement Tariff 

Rate 

Previous Tariff 
Rate Most 

Favoured Nation 
(MFN) Rate 

Thailand-Australia 
Free Trade 
Agreement 

Beef and offal 0% by 2020 
50% 

(33% Offal) 

Live feeder and slaughter cattle 0% from 2009 5% 

ASEAN-Australia-
New Zealand 
Free Trade 
Agreement 

Live cattle (purebred breeding animals) 0% 5% 

Other live cattle 2.5% 5% 

Fresh, chilled or frozen carcasses and half carcasses and other 
fresh or chilled cuts with bone in 

0.0% 5% 

ASEAN Economic 
Community 

Single market and production base, allowing the free flow of 
goods, services, investments, and skilled labor, and the freer 
movement of capital across the region. 

Free Trade Area Various 

ASEAN-China Free 
Trade Agreement1 

Meat of bovine animals, fresh or chilled 0% 20% 

Meat of bovine animals, frozen 0% 25% 

ASEAN-India Free 
Trade Agreement2 

Live bovine animals (buffalo) 
Excluded from 

Agreement 
5% 

Meat of bovine animals, fresh or chilled 
Excluded from 

Agreement 
50% 

Note: 1 Based on Chinese tariff concessions to Thailand. 2 Based on Thai tariff concessions to India.  

Source: DFAT (2015), ASEAN (2015), ABARES (2014), WTO (2015) 

4.1.1.1 Thailand-Australia Free Trade Agreement (TAFTA) 

TAFTA has removed all import tariffs on live feeder and slaughter cattle, effectively 
opening the market for Australian live export trade.  

The agreement will also remove initial tariffs on Australian processed beef products. 

However, Special Safeguards (SSGs) within the agreement continue to act as a tariff 
barrier. Once the SSG trigger volume is reached, additional imports attract the MFN tariff 
rate (50% for beef and 33% for offal), rather than the applicable TAFTA preferential rate 
for the remainder of the calendar year. 

The modest trigger volumes (see Table 4.2) have meant the SSGs on both beef and beef 
offal have been triggered every year since the entry into force of TAFTA.  

Table 4.2: TAFTA Beef and Offal SSGs 

Year TAFTA Tariff (%) Beef Volume 
Safeguard (Tonnes) 

SSG Tariff (%) 

Beef    

Prior to 2005 MFN: 50% N.A. N.A. 
2015 13.3% 1,264.0 50% 
2016 10.7% 1,327.2 50% 
2017 8.0% 1,393.6 50% 
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Year TAFTA Tariff (%) Beef Volume 
Safeguard (Tonnes) 

SSG Tariff (%) 

2018 5.3% 1,463.6 50% 
2019 2.7% 1,536.4 50% 
2020 0.0% 1,613.3 50% 
Offal 

   
Prior to 2005 MFN: 33% N.A. N.A. 

2015 10% 228.1 33% 

2016 8% 239.5 33% 

2017 6% 251.4 33% 

2018 4% 264.0 33% 

2019 2% 277.2 33% 

2020 0% 291.1 33% 

Source: MLA (Unpublished) 

4.1.1.2 ASEAN Economic Community 

The 10 nation ASEAN region (Singapore, Thailand, Malaysia, Indonesia, The Philippines, 

Cambodia, Laos, Vietnam, Singapore, Myanmar) is in the process of creating a single 
market and production base, called the ASEAN Economic Community. The community will 
allow the free flow of goods, services, investments, and skilled labour, across the region 
and enable greatly increased movement of capital.  

The ASEAN Economic Community is envisioned to be in place by early 2016, creating a 
single market of over 600 million people. The creation of the ASEAN Economic 

Community enhances significant re-export opportunities for the new supply chain across 
the region.  

As an existing free trade area, the average intra-ASEAN tariff in the original six ASEAN 
nations has gone down to near zero since 2010 and stood at slightly above 1% in 2013 in 
Cambodia, Laos, Myanmar and Vietnam. To be eligible for preferential inter-ASEAN trade 
status products typically require a 40% or greater Regional Value Content (RVC).   

The ASEAN Economic Community agreement may also open the Thai domestic market to 

increased import competition from key beef producing areas including Indonesia and the 
Philippines.  

4.1.1.3 ASEAN-China Free Trade Agreement (ACFTA) 

The leaders of China and the ASEAN Member States (AMS) signed the Framework 
Agreement on China-ASEAN Comprehensive Economic Cooperation at the sixth China-
ASEAN Summit in November 2002. The Agreement on Trade in Goods of the China- 
ACFTA entered into force in July 2005. In January 2007, the two parties signed the 

Agreement on Trade in Services, which entered into effect in July of the same year 
(China FTA Network, 2015).  

The agreement includes an Early Harvest Program designed to reduce the tariffs on a 
range of agricultural products in including livestock, meat, fish, dairy products, live 
plants, vegetables, fruits and nuts.  

To be eligible for preferential treatment product sold to China must include at last 40% 

(within ASEAN) RVC. Australian content would be determined as the Cost, Insurance and 
Freight (CIF) value of feeder steers at the time of importation.  

Figure 4.1: ACFTA Rules of Origin 

 

Source: ASEAN (2015) 
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In spite of the FTA, beef and live cattle import to China via ASEAN are currently 

conducted via ‘grey trade routes’. Official exports to China requires both the: 

 Establishment of bilateral protocols on veterinary and health requirements between 
the exporting country and the General Administration of Quality Supervision, 

Inspection and Quarantine (AQSIQ) in China  

 Approval and registration of individual processing facilities with AQSIQ for the export 
of meat products to China.   

Thailand does not currently possess either levels of access approval for beef products, 
though the two countries have reportedly begun initial talks towards establishing formal 
access at a country level (Ainsworth, 2015).  

Currently, only 11 countries are permitted to export beef to China with varied levels of 

access (AQSIQ, 2015): 

 Australia 

 Brazil 

 Uruguay 

 New Zealand 

 Argentina 

 Canada 

 Costa Rica 

 Chile 

 Mexico 

 Hungary 

 Mongolia (cooked beef). 

China has been in discussions with India about imports of buffalo meat and several beef-

producing countries in Europe are also seeking approval to export to China. 

Steps involved in achieving formal market access to China are considered in more detail 
below. 

Bilateral Protocols on Veterinary and Health Requirements  

Protocols are bilateral agreements between AQSIQ of China and corresponding food 
safety departments in the exporting countries that set up veterinary and health 
requirements for meat products to be exported to China.  

Protocols effectively transfer the responsibility for inspection and quarantine on the meat 
products to be exported to the authorities in the exporting country. An export health 
certificate ensures compliance with these requirements. 

General steps towards establishing bilateral protocols are presented in the diagram 
below.  
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Figure 4.2: Protocols on Veterinary and Health Requirements Process 

 

Source: EUSME Centre (2013) 

Approval and Registration of Individual Processing Facilities 

As a way to ensure a desired level of food safety and in addition to inspection and 
quarantine procedures for import clearance, establishment approval is a prerequisite to 

identify foreign firms eligible to sell meat products to China. 

The “Regulation on Registration for Foreign Establishments Intended to Export Foods to 
China” (Order No16 2002) gives the Certification and Accreditation Administration of the 
People's Republic of China (CNCA) the authority to register and supervise foreign 
establishments wishing to export to China. 

Once the country of origin has signed a protocol with China for specific meat products, 
the steps for a firm to be registered by CNCA are as follows. 

 

The exporting country submits a formal request for the export of meat products to AQSIQ. If the animal health status 
in the country is satisfactory, AQSIQ initiates the process by presenting a questionnaire on the Sanitary and 

Phytosanitary (SPS) control and inspection system of the applicant country.

The exporting country provides corresponding technical documentation, including laws and regulations, structure of 
veterinary health services quality management control system, detection and monitoring of animal epidemics, waste 

management, etc. 

The Chinese authorities carry out an analysis and risk evaluation of the documentation submitted by the authorities 
of the exporting country. If documentation is acceptable a delegation of experts is sent to the exporting country to 

conduct further in-situ investigations. 

Both countries start a bilateral “SPS high-level dialogue” to negotiate the text of the “Protocol on Veterinary and 
Health Requirements for Meat to be Exported to China” as well as the format of the “Export Health Certificate”.

Export Access to China 

Official exports to China requires both the: 

 Establishment of bilateral protocols on veterinary and health requirements between 
the exporting country and the General Administration of Quality Supervision, 
Inspection and Quarantine (AQSIQ) in China  

 Approval and registration of individual processing facilities with AQSIQ for the export 

of meat products to China.   
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Figure 4.3: Approval and Registration of Individual Processing Facilities Process 

 

Source: EUSME Centre (2013) 

4.1.1.4 ASEAN-India Free Trade Agreement 

The India-ASEAN Free Trade Agreement came into effect on January first, 2010 and has 
acted as a major catalyst for expansion of Indian carabeef exports into the region. Three 
of the top five Indian buffalo meat export destinations are now ASEAN countries.  

The biggest Indian export market in 2014/15 was Vietnam (730,000 tonnes valued at US 

$2.5 billion, with significant consignments to Vietnam eventually reaching China via grey 
trade routes), followed by Egypt (160,000 tonnes), Malaysia (160,000 tonnes), Thailand 
(130,000 tonnes) and Saudi Arabia (95,000 tonnes) (APEDA, 2015).  

Indian carabeef was excluded from tariff concessions into Thailand (Indian Ministry of 
Commerce and Industry, 2015). Despite this, carabeef imports to Thailand have 
increased from small initial volumes in 2010 to 130,000 tonnes by 2014/15. 

Indian carabeef is excluded from export to Indonesia and Singapore due to FMD and SPS 

concerns (MLA, 2015b). However, the ASEAN-India Free Trade Agreement gives 
significant preferential access to key markets including Vietnam (0% tariffs by 2022) and 
the Philippines (0-5% tariffs by 2022)1.  

Thailand is positioning itself as a key trade link within the ASEAN region and a gateway 
to China. Thailand’s strong reputation for food quality and safety is likely to drive the 
agricultural and processed food sectors as Asia’s economy continues to develop and 

integrate. 

Australia’s established trade links to Thailand present a potential opportunity to leverage 
preferential access to supply the growing Asian beef market. 

                                                

1 Indian carabeef must be heated prior to sale in the Philippines due to FMD risks.  

The establishment presents a formal written application to their local authorities by filling in the 
application template.

Authorities of the exporting country conduct their own inspection or document checks to pre-select 
eligible establishments.

Authorities of the exporting country send formal applications with pre-selected establishments to the 
Certification and Accreditation Administration of the People's Republic of China (CNCA).

The CNCA experts committee evaluates eligibility of the establishments based on information 
provided by the authorities of the exporting country and decides whether the proposed facilities 

should be inspected. 

CNCA informs the authorities of the exporting country on the establishments to be inspected on the 
spot and requests its assistance.

CNCA sends an inspection team to the exporting country.

The CNCA experts committee reviews reports produced by the inspection team and decides whether 
the audited facilities are approved and/or recommends further actions to be taken to amend non-

conformities. CNCA assigns a registration number to each approved facility.
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4.2 Bio-Security  

Outbreaks of infectious diseases such as FMD in rural Thailand are a common occurrence 
with the most recent being: 

 FMD in the North East at the end of February 2015 – mainly dairy cattle area 

 FMD in the North first week of March 2015. 

The OIE (2015) reports the following diseases as present, absent or never reported for 
Thailand based on a six-monthly report Jan-Jun 2015.  

Table 4.3: OIE Diseases Present in Thailand Jan-Jun 2015 

Diseases Present 
in Thailand 

Domestic Wild 

Notifiable Status Notifiable Status 

Brucellosis (Brucella 
abortus)  

Disease present 
 

Absent (since 2007) 

Brucellosis (Brucella 
melitensis)  

Disease present 
 

Absent (since 
Unknown) 

Foot and mouth 
disease  

Disease present 
 

Absent (since 
12/2014) 

Haemorrhagic 
septicaemia  

Disease present 
 

No information 

Rabies 
 

Disease present 
 

Absent (since 2007) 

Trypanosomosis 
 

Disease present 
 

Absent (since 
Unknown 

Source: OIE (2015) 
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Foot and Mouth Disease 

FMD is a highly contagious virus disease of animals. It affects cloven-hoofed animals 
(those with divided hoofs), including cattle, buffalo, camels, sheep, goats, deer and 
pigs. It is found in many parts of the world and has been reported in countries in 

Africa, the Middle East, Asia (including Thailand) and Brazil (DAFWA, 2015c).  

Figure 4.4: FMD Endemic and Fee Areas 

 

Source: OIE (2015) 

While FMD can cause serious production losses, the most significant impact of the 
disease occurs because of its effect on trade in livestock and livestock products. 
Countries without the disease do not import from FMD endemic countries due to the 
risk of contamination (Productivity Commission, 2002). 

Re-export from FMD endemic Thailand restricts access to a number of key FMD-free 
markets, including: 

 Japan 

 USA 

 Indonesia 

 Singapore 

 Philippines 

 Western Europe. 

Australia is one of the producers of high-quality FMD free animals. Cattle are 
vaccinated for the disease post-export to Thailand (causing the loss of Australian FMD-
free status).  

Means exist to mitigate the risk of FMD contamination via meat products. However, 
these can restrict potential end markets. Accepted methods for inactivation of FMD in 

meat include (OIE, 2011): 

 Canning: Meat is subjected to heat treatment in a hermetically sealed container to 
reach an internal core temperature of at least 70°C for a minimum of 30 minutes or 
to any equivalent treatment which has been demonstrated to inactivate the FMD 

virus 

 Ageing: Prior to deboning, meat is submitted to maturation at a temperature above 
+2°C for a minimum period of 24 hours following slaughter and in which the pH 

value falls below 6.0 when tested in the middle of both the longissimus dorsi 

 Thorough Cooking: Meat, previously deboned and defatted, shall be subjected to 
heating so that an internal temperature of 70°C or greater is maintained for a 
minimum of 30 minutes. After cooking, it shall be packed and handled in such a way 
that it cannot be exposed to a source of virus 

 Drying After Salting: When rigor mortis is complete, the meat must be deboned, 

salted with cooking salt (NaCl) and completely dried. It must not deteriorate at 
ambient temperature. 
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Thailand provides subsidised FMD vaccination through the Department of Livestock 

Development (DLD) and is seeking to establish FMD-free zones within the country over 
the coming years through the OIE. Potential future FMD free zones include key pig 
farming areas to the east of the country including Chachoengsao and Chonburi 

(BlackSeaGrain, 2014).  

4.3 SPS Measures 

SPS measures are quarantine and biosecurity measures which applied to protect human, 
animal or plant life or health from risks arising from the introduction, establishment and 

spread of pests and diseases and from risks arising from additives, toxins and 
contaminants in food and feed (Department of Agriculture and Water Resources, 2015). 

These SPS measures take numerous forms, such as requiring products to come from a 
disease-free area, inspection of products, specific treatment or processing of products, 
setting of allowable maximum levels of pesticide residues or permitted use of only certain 
additives in food. Sanitary (human and animal health) and phytosanitary (plant health) 

measures apply to domestically produced food for local animal and plant diseases, as well 

as to products coming from other countries.   

Establishing SPS agreements is a critical factor in determining access to third country re-
export markets. As Thailand is not an established beef exporter, it does not possess well 
established formal SPS protocols to regional markets. 

The WTO SPS Agreement and Technical Barriers to Trade (TBT) Agreement both require 
WTO members to apply national SPS and technical measures based on relevant 
international and national standards, guidelines and recommendations, and to adhere to 

basic obligations on transparency and non-discrimination. 

This includes a requirement that national technical regulations should not be trade-
distorting, nor discriminate unfairly against third countries’ businesses or exporters. 

The ASEAN Trade in Goods Agreement (ATIGA) incorporates significant consideration of 
SPS measures and standards, and conformity assessment procedures. The agreement 
provides that Member States shall take measures to mitigate, and where possible 

eliminate, TBTs including by the harmonisation of national standards in accordance with 

relevant international standards and practices. 

Example SPS processes for exporting processed beef into Malaysia are provided in the 
table below.  

Table 4.4: Malaysian SPS Measures for Beef Imports 

Products Regulations Act Publication Remarks 

Beef, mutton, venison, 
poultry meat and  
offals (chilled/frozen) 

1. Import risk 
analysis 
2. Plant inspection 
3. Veterinary Health 
Cert 
4. Halal Certificate 
5. Import Permit 
6. Veterinary 
inspection 

1. Animals 
Ordinance 
1953 
2. Animals Rules 
1962 
3. Animal 
(Importation) 
Order 1962 

Import 
Regulations 
Questionnaire 

 No 17/1953 
 Sect 5, 6, 

81 and 86 
 A/O 1953 
 Sect 8, 

Animal 
Rules 

 1962 

Meat products of beef, 
mutton, poultry, venison 
(chilled/frozen) 

1. Import risk 
analysis 
2. Plant inspection 
3. Veterinary Health 
Cert 
4. Halal Certificate 
5. Import Permit 
6. Veterinary 
inspection 

1. Animals 
Ordinance 
1953 
2. Animals Rules 
1962 
3. Animal 
(Importation) 
Order 1962 

Import 
Regulations 
Questionnaire 

 No 17/1953 
Sect 5, 6, 
81 and 86 

 A/O 1953 
 Sect 8, 

Animal 
Rules 1962 

Source: ASEAN (2009) 

A full list of specific SPS measures for the importation of deboned meat from South 
American countries (which have declared FMD free zones) into Malaysia (FAO, 2001) are 
provided as Appendix B of this report in order to highlight some of the likely SPS terms 

facing Thai based exporters.  
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4.4 Animal Welfare 

Australia leads the world in animal welfare practices. The Australian Government does 
not tolerate cruelty towards animals and will not compromise on animal welfare 
standards.  

Government and the livestock export industry are working cooperatively with our trading 
partners to address post-arrival welfare concerns and to improve the transportation, 
handling and slaughter practices of livestock in overseas markets. The Australian 
Government is jointly funding a number of projects with the live export industry to 

improve infrastructure and training to promote better animal handling and slaughter 
practices. Australia is the only country that requires specific animal welfare outcomes for 
livestock exports. Ongoing involvement in this trade provides an opportunity to influence 
animal welfare conditions in importing countries. 

Exporter Supply Chain Assurance System (ESCAS)  

ESCAS is an assurance system based on four principles (Department of Agriculture and 
Water Resources, 2015): 

1. Animal welfare: animal handling and slaughter in the importing country 
conforms to OIE animal welfare recommendations. 
 
An exporter’s submission for approval of an ESCAS must demonstrate that livestock 
in the supply chain will be handled in conformity to OIE recommendations for animal 
welfare, up to and including the point of slaughter. The ESCAS submission must 

include results of an independent audit, to demonstrate conformity to OIE animal 
welfare recommendations throughout the proposed supply chain. 
 

2. Control through the supply chain: the exporter has control of all supply chain 
arrangements for livestock transport, management and slaughter. All 
livestock remain in the supply chain. 
 

The ESCAS submission must clearly describe the exporter’s system for control of all 
supply chain arrangements for livestock transport, management and slaughter. These 

arrangements must ensure that livestock remains within the supply chain. The ESCAS 
submission must give supporting evidence of those control arrangements. 

An exporter may demonstrate control by: 

 Control and traceability declarations (EAN2014-16) 

 Agreements between the exporter and importer/operators confirming animal 

welfare, control and traceability requirements can be met, or 

 Other documents - a management strategy or similar that outlines how ESCAS 
outcomes of animal welfare, control and traceability will be met. 

3. Traceability through the supply chain: the exporter can trace all livestock 
through the supply chain. 
 

The ESCAS submission must demonstrate that individual animals can be identified 
and located at any point along the export supply chain, from the point of loading the 
vessel up to and including the point of slaughter in the importing country. The system 

of identification is at the discretion of the exporter, but it must: 

 Enable identification of individual cattle and buffalo 

 Allow for the reconciliation of cattle and buffalo at each point of the supply chain 

 Be capable of giving reports on individual cattle and buffalo and for consignments 

as a whole. 

The department requires exporters to submit a declaration (EAN2014-11) at the time 
of submitting each Independent Performance Audit Report for cattle and/or buffalo 
ESCAS, signed by a person nominated in management or control of the livestock 
export business, confirming that the animals remained/remain within the approved 
supply chain. 
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4. Independent audit: the supply chain in the importing country is 

independently audited. 
 
The Export Advisory Notice (EAN) EAN2015-06 sets out the department’s 

requirements for independent audits of an ESCAS for cattle exported for feeder or 
slaughter purposes. There are two types of independent audit reports—initial and 
performance: 

 The Independent Initial Audit Report (IIAR), which an exporter must submit with 
a NOI for the department’s approval for a consignment that will enter a new 
ESCAS, before any livestock have been exported into that ESCAS. 

 The Independent Performance Audit Report (IPAR), which an exporter must 

submit to the department one to four times a year based on the facility’s risk 
rating. IPARs are used to demonstrate ongoing compliance with ESCAS 
requirements including control of the supply chain; the traceability system; and 
whether OIE recommendations for animal welfare are met. 

Thailand was recently approved to receive feeder and slaughter cattle and will abide by 

ESCAS. Consultation with industry stakeholders indicates the stringent ESCAS 

requirements have created initial market difficulties for the initial Australian live exported 
cattle due to: 

 Incompatibility with traditional ‘grey market’ live export trade, restricting Australian 
imported cattle to the Thai domestic market 

 A shortage of ESCAS approved abattoir facilities to process Australian imported cattle.  

Under current ESCAS requirements, each Australian exporter supplying to the project 
would be required to establish an approved supply chain covering the feedlot and 

abattoir, which would entail an initial audit for submission to the Australian Department 
of Agriculture and Water Resources along with an application. 

Any facility developed as a result of this investigation is expected to be new, and as such, 
the department would deem the feedlot and abattoir to be medium risk facilities for the 
first 12 months. This would require two Independent Performance Audits Reports (IPAR) 
for submission to the department and most likely an annual Control and Traceability 

Audit Report. If it is decided that the abattoir will be Muslim Kill (MK), then the 

department will continue to rate the abattoir as medium risk requiring two audits per 
annum. 

The project will be a closed supply chain, so there will not be the requirements for ESCAS 
agreements between the importer and outside abattoirs, only agreements between the 
project and Australian exporter/s. 

Standard Operating Procedures (SOP’s) for discharge, feedlot, transport, lairage and 

slaughter and control and traceability will need to be established. 

Under to proposed Livestock Global Assurance Program (LGAP) currently being developed 
and proposed to be implemented by mid-2016, the feedlot and abattoir would be 
accredited in their own right, rather than for each exporter supply chain. LGAP risk 
assessments and requirements are expected to be similar to current ESCAS 
requirements. 
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Benefits of a Fully Integrated ESCAS Approved Supply Chain 

The potential for a fully approved and integrated supply chain approach presents a 
significant value proposition for a potential proponent within the Thai and (potentially) 
re-export markets. 

Key market benefits derived from a fully integrated and traceable supply chain model 
as proposed within this study are highlighted in the table below.   

 Table 4.5: Supply Chain Traceability Benefits 

Benefit Description 

Reduced Risks  

Livestock disease management  
 

In case of animal disease outbreak, better ability to source, isolate and 
control, reduce spread, faster and more accurate responses, reduced costs 
and increased loss avoidance. 

Incentive for good practice Encourages better due diligence through increased accountability 

Reputation/consumer 
confidence/credibility 

Increased potential for foreign market access. Increase, maintain or regain 
domestic consumer confidence, build and reinforce firm/industry reputation 

Food safety & public health Public health protection 

Production Management   

Enhanced management Enhanced individual management, best practice, greater efficiency 
micromanaging within enterprise - tracking and greater information at hand 
to reduce costs, better allocate resources, identify problems earlier, monitor 
and track individual animal inputs, health 

Insurance benefits Reduction in premiums 

Improved quality Greater information and enhanced control enables improved production of 
desired qualities  

Supply Chain Synergies  

Quality control Reduced information asymmetry with respect to quality of supplies. 
Reduced incentive to pool poor quality animals with healthy, reduces risk to 
purchaser and raises overall quality 

Improved operating atmosphere Overall risk is reduced, improving trust through the industry 

Enhanced logistics management Improved logistics and inventory management between supply chain 
members. Advance manifests for delivery, adapting to transport issues, 
provision of advanced planning 

Enhanced Market Position  

Improved quality Enables flow of individual carcass quality information (backwards to 
producer). 
Incentive to produce improved quality (grid price vs. live pricing per animal), 
price and demand signals are attached to the carcass, increase revenues for 
producers and possibly other members of value chain based upon quality 
produced 

Product differentiation Quality verification enables product differentiation, accessing niche markets, 
meeting consumer demands and supplying premium markets 

Security for purchasers Certainty of ownership - connecting transaction between seller and buyer, 
ensures buyers get what is expected 

Improved trust Credibility of quality assurances due to traceability e.g. organic, hormone-
free, etc. 

Source: Agriculture and Food Canada (2007), AEC 

4.5 Halal Accreditation 

Halal accreditation is a key consideration obtaining access to Muslim markets. For meat 
to be identified as halal, the animals must be slaughtered by a Muslim in accordance with 
the requirements of the Islamic law.  

Generally, halal accreditation requires the following (MLA, 2012): 

1. Processors must have a halal program which complies with the certification 
requirements 

2. Facilities must be inspected and accepted as suitable for halal slaughter and/or 
production by recognised Islamic organisations  
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3. Processors must only employ registered Muslim slaughtermen. 

4. Halal slaughtermen must use a sharp knife and carry out the slaughter in accordance 
with Islamic Shari’ah 

5. Halal and non-halal beef must be adequately separated and identified at all times 

6. Additives and ingredients used in any meat product must be halal 

7. For all exports, only recognised Islamic organisations can certify halal meat and meat 
products. 

A range of halal accreditation programs exist, with separate approvals required for 
Malaysia and Brunei to international export certification.   

Rapid growth in halal food has captured significant attention across the food industry. 
According to the World Halal Forum, the global halal food and beverage trade is currently 

estimated to be around USD $1.4 trillion annually (Farouk, 2013). Halal accreditation is a 
key requirement for accessing markets Southern Thailand and key Asian and Middle 
Eastern export markets, including: 

 Malaysia (61.4% Muslim population (Pew Research Centre, 2011)) 

 Indonesia (88.1% Muslim population) 

 Israel (17.7% Muslim population) 

 Brunei (67.2% population) 

 Singapore (16.1% Muslim population) 

 Saudi Arabia (97.1% Muslim population) 

 Egypt (94.7% Muslim population). 

The global halal food market is currently worth 16% of the entire global food industry 
and would account for 20% of the global food product trade in the near future with Asia, 
Africa and Europe accounting for 63%, 24% and 10% respectively (der Spiegel et al., 

2012). A growing Muslim population, as well as economic development and rising 
disposable incomes in Muslim countries, are the main drivers behind the halal growth 

(Farouk, 2013).  

Halal accreditation is a key consideration and opportunity for a new and innovative beef 
supply chain between Australia and Thailand.  

4.6 Land Tenure  

Land tenure is a significant consideration for this project depending on the nationality of 
the proponent. Only Thai or majority Thai-owned companies can own land freehold, 
except in two circumstances:  

 A wholly foreign-owned company can buy land on an industrial estate (i.e. one 
managed by the Industrial Estate Authority (IEAT)) 

 A wholly foreign-owned company can purchase land anywhere if they receive Board 
of Investment (BOI) privileges that include the right to buy land.  

An overview of each of the various site options is highlighted in the following table and 

discussed in further detail in the sections below.  

Table 4.6: Development Site Options 

Factor 
Industrial 

Estate 
Industrial  

Park 
Green 
Field 

Special 
Economic 

Zone 

Can a foreign owned company with BOI privileges buy land? Yes Yes Yes Yes 

Can a foreign owned company without BOI privileges buy 
land? 

Yes No No Yes 

Assistance with permits Yes Yes No Yes 

Assistance with utilities Yes Yes No Yes 

Source: CBRE (2015), BOI (2015a) 
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Industrial Estates 

Industrial estates have a specific definition in Thailand. Industrial estates are Serviced 
Industrial Land Plots (SILP), which are developed or managed by, or in a joint venture 
with, the IEAT (CBRE, 2015). The IEAT is a government organisation. 

Industrial estates typically range between 500 and up to 10,000 rai (80-1,600 ha) with 
various sized land plots or ready-built factories available.    

One of the main advantages of locating on an industrial estate is that 100% foreign 
owned companies can buy land freehold. 

Industrial estates offer a one-start-one-stop service with the IEAT processing all 
approvals, such as construction permits and factory licenses. Industrial land plots are 
available with sufficient utilities ready to be connected, such as water, power and 

telephone lines. Industrial estates have waste water treatment plants on site. 

Industrial Parks/Zones 

Industrial parks/zones are SILPs developed without the IEAT. Majority foreign-owned 

companies can only buy land here if they have BOI privileges. 

Industrial parks/zones are developments which are privately owned, developed, 
marketed and managed. Since they are not linked to the IEAT, industrial investors cannot 

be granted privileges from the IEAT. 

Physically, industrial parks/zones are quite similar to industrial estates, but the quality of 
the development and management is not regulated by the IEAT, relying instead on the 
developer. 

Some industrial parks/zones may be authorised to approve construction permits 
themselves. Land purchasers rely on the developer for assistance in obtaining building 
permits, etc., rather than having the security of government-run IEAT assistance in 

securing approvals. 

Special Economic Zones (SEZ) 

In 2015, Thailand announced a commitment to establish the first phase of SEZs, which 

covers five border areas in the provinces of: 

 Tak 

 Mukdahan 

 Sa Kaeo 

 Trat 

 Songkhla. 

A second phase of SEZs will encompass additional border areas in the provinces of:  

 Kanchanaburi 

 Chiang Rai 

 Nong Khai 

 Nakhon Phanom 

 Narathiwat. 

The SEZs are being developed in order to foster greater economic integration within the 
ASEAN region and development within Thailand’s border regions. SEZ privileges will be 
extended to investment both inside and outside of industrial parks/estates within the 
defined regions.   

Investment privileges for SEZs offer the same or better conditions than those offered by 

the BOI, with the highest privileges given to seven economic sectors that are targeted 
activities of the SEZs:  

 Agriculture and agricultural products 

 Minerals, ceramics and basic metals 
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 Labour intensive/light industry 

 Metal products, machinery and transport equipment 

 Electric and electronics 

 Chemicals, plastics and paper 

 Services and logistics. 

Figure 4.5: Thailand Special Economic Zones 

 

Source: BOI (2015a) 

Greenfield Sites 

It is possible for a majority foreign-owned company to purchase a greenfield site, but 
only if they have BOI privileges. Consultation with industrial estate and park operators 
indicates that feedlot operations would need to be located on a greenfield site outside of 
the estates/parks due to environmental/zoning and presentation concerns.  

The disadvantages of purchasing a greenfield site are the additional costs of land 
preparation and connection to utilities. It is also possible that some greenfield sites may 
not have access to basic public utilities provided in some other areas (e.g. power and 

water). 

Land costs for greenfield sites are considerably lower than industrial estates/parks. 
However, the additional costs and time needed to secure permits mean that foreign 
companies, in particular, tend to acquire land within registered industrial estates. 
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Table 4.7: Location Options Overview 

Site Type Key Advantages Key Disadvantages 

Industrial 
Estate 

 Capacity to purchase land without BOI 
approval 

 Full infrastructure services  
 IEAT one stop approvals 

 High land costs (฿2-4 million/rai) 
 Limited estates with zoning approval for 

abattoir 
 Exclusion of feedlot  

Industrial Park 
 Full infrastructure services  
 Developer approval assistance 

 High land costs (฿2-4 million/rai)  
 Limited estates with zoning approval for 

abattoir 
 Exclusion of feedlot  

Special 
Economic 
Zones 

 Highest investment incentive privileges 
 Strong locations for cross-border re-export  
 Site options inside and outside of industrial 

estates/parks 
 One stop approvals  

 Locations in less developed regions 
 Reduced export infrastructure and domestic 

market access 

Greenfield 

 Reduced land costs  
 Capacity to combine abattoir and feedlot 

into a single site 
 Greater location choice (not limited to 

established parks/estates) 

 Limited greenfield site availability  
 Greater approval processes 
 BOI approval required for foreign 

ownership 

Source: AEC 

4.7 Investment Incentives 

4.7.1 Board of Investment Approved Investment 

In order to obtain investment promotion, the BOI applicant must follow the conditions 

prescribed by the BOI as specified in the promotion certificate in which the following 
incentives can be granted: 

 Taxation incentives: 

o Exemption/reduction of import duties on machinery  

o Reduction of import duties on raw or essential materials  

o Exemption from corporate income tax and juristic personal income tax 

o A 50% reduction in the corporate income tax  

o Double deduction for the costs of transportation, electricity and water supply  

o Additional 25% deduction of the cost of installation or construction of facilities  

o Exemption of import duty on raw or essential materials imported for use in 
production for export.  

 Non-tax privileges, including:  

o The right for foreigners to own freehold land  

o The right to bring in skilled foreign workers as well as their spouses or 
dependents 

o The right to remit money abroad. 

Investment levels are determined by the type of economic activity. Potential incentives 
relevant to this project are described in the table below.   

Table 4.8: Potential BOI Investment Incentives 

Primary Activity 
Type Conditions 

Incentive 
Level Incentives 

Slaughtering 

 Projects must use modern technology, 
e.g. stunning method, shackle, cold 
storage, chilling system, meat quality 
and contaminant inspection 

 Projects must have traceability system 

 
 
 
 
 
 

A4 

 Three years corporate Income 
tax exemption plus merit-based 
incentives 

 Exemption of import duty on 
machinery 

 Exemption of import duty on 
raw or essential materials used 

Livestock 
Husbandry or 

 Projects must use modern technology, 
e.g. closed house system, evaporative 
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Primary Activity 
Type Conditions 

Incentive 
Level Incentives 

Aquaculture cooling system, automatic watering and 
feeding system, vector control measure 
and system, sensor system for tracking 
and counting animals and effective 
environmental protection and impact 
reduction system 

 Projects must have traceability system 

in manufacturing export 
products 

 The right for foreigners to own 
freehold land 

 The right to bring in skilled 
foreign workers as well as their 
spouses or dependents 

 The right to remit money 
abroad 

Source: BOI (2015b) 

4.7.2 Bonded Incentives 

Bonded zones are areas approved by customs authorities for the purpose of importing 
and re-exporting of goods, the zones are approved by the importing country as being 
exempt from certain duties, taxes and tariffs, thereby providing the key incentive for a 

firm to locate within a bonded zone. Where there are no tariffs on the good being 
imported, there is little incentive for a firm to locate within a bonded zone.   

Thailand currently possesses a range of industrial estates containing export processing 
zones and customs free zones. Investors in these zones may import duty-free raw 
materials and machinery to be used in export production, with operations in customs free 
zones also able to supply the Thai domestic market customs duty-free.   

The zones are located within industrial estates, and most include customs facilities in 
order to streamline processing. In addition to export processing zones, individual 
processors may apply for a bonded warehouse within their premises to which input 
materials may be imported duty-free (providing final products are destined for re-
export).  

Table 4.9: Selected Thai Customs Incentives 

Export Promotion 
Measure 

Responsible 
Organisation 

Incentives Granted 

Duty Drawback under Section 
19 bis of The Customs Law 

Customs 
Department 

The refund of import duty already paid to importers who imported raw materials, 
which have undergone production, mixing, assembling or packing of exported 
goods. 

Manufacturing Bonded 
Warehouse Under Section 8 
bis (2) of the Customs law 

Customs 
Department 

Importers do not have to pay import duties and taxes for imported goods placed 
under Customs warehousing procedure to be stored and used in the process of 
producing, mixing or assembling in manufacturing bonded warehouses. Such 
goods shall be granted import and export duties exemption if released from the 
bonded warehouse for export. 

Free Zone under chapter X 
bis of the Customs Act 

Customs 
Department 

Operators in a Free Zone established by Customs shall be granted exemption from 
payment of import duties and taxes on machinery and new materials used for the 
production of goods in the Zone. 

Export Processing Zone (EPZ) 
Under the Industrial Estate 
Authority Law 

Industrial 
Estate 

Authority of 
Thailand 

Operators in an Export Processing Zone shall be granted exemption from payment 
of import duties and taxes on machinery and raw materials used for the 
production of exports. 

I-EAT Free Zone 

Industrial 
Estate 

Authority of 
Thailand 

Operators in an IEAT Free Zone are afforded the privilege of exporting products 
without any restrictions and with the added convenience of being able to bring 
merchandise or raw materials into an IEAT Free Zone. Supplies taken into an IEAT 
Free Zone are entitled to improved tax and duty privileges, including tax burden 
relief for products taken out of an IEAT Free Zone for domestic use or 
consumption and content or raw material components, if produced domestically, 
are entitled to tax and duty exemptions. 

Duty Exemption Under 
Investment Promotion Act 

Office of the 
Board of 

Investment 

Exemption from import duties on the raw and essential materials imported for use 
specifically in producing, mixing or assembling products or commodities for export, 
including items which the eligible person imports for re-export. 

Source: Thailand Customs Department (2015) 
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4.8 Summary of Key Project Factors 

A summary of the key economic and policy factors arising from the analysis, which either 
support or decrease the potential viability of establishing a new beef supply chain in 
Thailand are outlined in the table below.   

Table 4.10: Key Project Factors 

Factor Impact on Project 

Supporting Factors  

Regional Market 
Demand 

 Growing affluence and beef consumption across South East Asia 
 Declining cattle herds across the region 

Animal Welfare  Demand for ESCAS approved facilities for processing Australian imported cattle 

Alternative Supply 
Avenue 

 Opening a new supply avenue for northern WA producers and reducing reliance on 
the unstable Indonesian live export market 

Trade Policy 
 Potential to leverage Thailand's strong trade linkages and preferential policy 

agreements across South East Asia 

Thai Domestic Market 
Demand 

 Identified potential niche for consistent lines of high-quality beef products for 
supermarket and restaurant markets  

Investment Incentives  Strong tax and non-tax incentives available to attract private investment 

Current Market 
Structure 

 Existing Thai market bias towards feedlot and export of live cattle with limited 
established processed beef supply chains 

Risk Factors  

Bio-Security 
 Loss of Australian FMD-free status and potential restriction and potential disruption 

or third country re-exporting 

Live Export Supply 
Levels 

 Strong potential competition for export live cattle supply from established markets 
 Significant variation in available live export supply depending on production 

conditions  

Thai Domestic Cattle 
Supply Levels 

 Limited local cattle supply and strong competition from live exports to China, 
Vietnam and Malaysia via traditional trade routes 

Market Prices 
 Record high prices likely to ease due to production increases and substitution 

towards alternative meat products. However, strong global demand likely to underpin 
industry investment  

Source: AEC 
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5. Stakeholder Engagement 

Industry-wide consultations were undertaken, as part of this project, with key Thai and 
Australian stakeholders including public departments, live export and beef industry 
representative bodies, Thai producers and meat processors, feedstock suppliers, potential 
investors and meat buyers.  

The consultation process included: 

 Initial telephone consultations with Thai and Australian stakeholders 

 Face to face interviews in Thailand 

 A half-day stakeholder workshop in Bangkok attended by 26 key Thai and Australian 
industry stakeholders.  

The following sections outline a summary of stakeholder input to key areas regarding 
developing the new and innovative beef supply chains.  

Market Outlook and Opportunities 

The majority of stakeholders felt the outlook for the Thai beef sector was between flat 
and positive, with rising Asian incomes and demand the major positive force.   

A range of views were expressed regarding the domestic market potential within Thailand 
to support a new supply chain. Some stakeholders felt beef consumption would remain 
modest due to cost factors and the established market position of pork, chicken and 

seafood within Thailand. Others felt Thai beef consumption had the potential to expand 
significantly, particularly given greater access to high-end product through retail chains 
and the restaurant sector.  

Stakeholders felt that the current record cattle prices were a barrier and that a return to 
more stable prices would enhance the viability of a new supply chain and Australian live 
cattle exports to Thailand generally.    

Major export market opportunities identified by stakeholders included China, ASEAN 

trade (specifically the surrounding markets of Vietnam, Malaysia, Laos and Cambodia) 
through the impending ASEAN Economic Community, and halal markets through the 
Middle East.   

Key Project Benefits 

A majority of the Thai and Australian stakeholders consulted were positive about the 
potential for a new and innovative supply chain. Major benefits were seen as industry 
capacity building across the beef cattle, processing, and retail restaurant sectors as well 

as technology transfer and export market development within Thailand.  

Within Australia the major benefits were identified and market diversification and growth 
for live exports, particularly for Northern Australian cattle production which is currently 
dominated by the Indonesian market.  

Key Risks 

A number of risks and concerns were identified by stakeholders to be considered and 

mitigated in developing a new supply chain. Thai stakeholders expressed concerns 
regarding the impact of the new supply chain on the local feedlotting and processing 
industry, in particular the potential for oversupply within the domestic market.  

Stakeholders felt it was crucial to pursue the opportunity in a collaborative fashion, 
developing new markets and industry capacity in such a way as to support rather than 
compete with the existing local industry.   

FMD was seen as one of the major hurdles to significant export market growth for a new 

supply chain. The rise of low-cost Indian carabeef imports was also identified as a 
significant market risk, both in the Thai domestic and regional ASEAN export markets.  

While Australian stakeholders were generally supportive of the initiative, some expressed 
a preference for domestic processing models. It was highlighted that the new supply 
chain should focus on sourcing existing live export supply where possible.  
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  Thai and Australian stakeholders consulted for this study were generally supportive of 
the potential to develop a new beef supply chain.   

Significant future support exists for proponents seeking to establish a best practice 
integrated supply chain which focuses on leading technology, animal welfare and 

traceability, and collaborative market and industry development.    
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6. New and Innovative Supply Chain 
Options 

A range of potential new and innovative supply chain options exist through Thailand. A 
selection of potentially viable options and the key strengths and weaknesses of each are 

highlighted in the table below.  

Table 6.1: Australia-Thailand Supply Chain Opportunities 

Option Strengths Weaknesses 

Live Export of Feeder Cattle with 
Fattening and Processing Occurring in 
Thailand (this is the base case 
examined in this report) 

 Access to low-cost processing 
labour and feedstock 

 Exemption from import tariffs 
under TAFTA 

 Well suited to Northern 
Rangelands feeder cattle 
production  

 Access to preferential re-export 
trade (>40% Thai value content) 

 High shipping costs (lwt vs. cwt)  
 Mortality risks associated with transport of 

live animals 
 Loss of Australian grown branding status 

Live Export of Slaughter Cattle with 
Processing Occurring in Thailand 

 Access to low cost processing 
labour  

 Exemption from import tariffs 
under TAFTA 

 Grown in Australia branding status 

 Lower shipping costs vs. live feeder cattle 
 Mortality risks associated with transport of 

live animals 
 Capacity of Rangelands to produce 

slaughter-ready cattle 

Preliminary Processing (e.g. carcass 
quarters/halves) in Australia with 
Further Processing in Thailand 

 Potential to avoid tariffs via export 
processing zones 

 Retention of Australian grown 
status 

 Reduced shipping costs 

 Subject to import tariffs (SSG quota)  
 Availability of processing for Rangelands 

cattle  
 High Australian preliminary processing 

costs 
 Capacity of Rangelands to produce 

slaughter-ready cattle 

Export of Deboned Beef from Australia 
 Lowest shipping costs  
 Fully Australian branded  

 Subject to import tariffs (SSG quota) 
 Need to establish viable processing in 

Rangelands region 
 High Australian processing costs 
 Requirement to fatten cattle within 

Australia 

Processed Food Market (e.g. canned, 
dehydrated, etc.) 

 Low cost product range 
 Longer shelf life 

 Subject to import tariffs (SSG quota) 
 Low-value product range 

Source: AEC 

This assessment considers a supply chain of the export of live feeder cattle to Thailand 

for fattening and processing. However, a broad range of potential operating models are 
available to potential proponents of varying scales and risk appetites beyond the direct 
scope of this study.   

It is understood Elders Pty Ltd have a similar operation, to that being explored in the 
base case of this document, exporting live feeder cattle from Australia to Indonesia for 
fattening and processing and are currently exploring opportunities in Vietnam (Nason, 
2015).  

  
A new supply chain exporting live feeder cattle to Thailand for fattening and processing 

possesses a number of advantages, including avoiding processed beef import 
quotas/tariffs and accessing low-cost feedlotting and processing labour within Thailand. 

However, a broad range of potential operating models are available to proponents of 
varying scales and risk appetites. 
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7. Overview of New Supply Chain Option 

The potential new supply chain option for WA live export beef, as highlighted overleaf, 
would include: 

 Collation and delivery of stock to Northern Australian export ports from the pastoral 
areas of WA Rangelands 

 Shipping of live cattle to Bangkok Port 

 Transport from Bangkok Port to feedlot for feeding 

 Transport from feedlot to processing plant (where sites are separate) 

 Processing of meat and co-products 

 Distribution of meat and co-products to Thai and regional Asian export markets.  

Key assumptions relating to each stage of the supply chain are described in the following 

sections.  

7.1 Live Export Process  

Pre-Export 

1. Pre-Export Isolation (PEI) (current Australian Standards for the Export of Livestock 
(ASEL)) or equivalent, for the relevant species, time of year and class of animal 

2. Pre-Export Quarantine (PEQ) treatments - Internal & external parasites 

3. Pre-Export Inspection (PEI) by an Australian Government accredited veterinarian who 
has visually examined the animals and has not seen signs of infectious disease or 
evidence of external parasites and determined that the animals are fit to travel. 

4. Transport cleaning - Certification based on a declaration by the transport operator 
that the vehicles were cleaned before loading the first load of animals for export. 

5. Transfer to vessel 

6. Cattle, along with required Feed & Water loaded – Loading densities are based on an 
allocation of area for different weight ranges, and the heavier the average weight is 
the more tonnage can be loaded and, as a result, average freight and overhead costs 
are decreased per kg loaded 

7. Exporter purchases cattle from Property of Origin (POO)  

8. POO Clearances 

9. Cattle transported to PEQ depot  

10. Client inspects cattle.  

Shipment 

11. Exporter supplies stockman to accompany cattle during the voyage and supervise 
discharge 

12. Discharge – Shippers usually allow 72 hours for loading & discharge. 
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Figure 7.1: Model Live Export Supply Chain 

 

Source: AEC 
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Table 7.1: Estimated Supply Chain Costs 

Label Supply Chain Costs 
$/Head 

Low Estimate High Estimate 

1 Transport Station - PEQ (Cost to Grazier) $15.0 $30.0 

2 Pre-Export Depot 
  

 Agents' Fees (Cost to Grazier) $57.8 $66.0 

 Industry Levies $3.7 $4.2 

 Feed & Water $28.0 $32.0 

 Drenches for Treatment of Internal and External 
Parasites 

$5.6 $6.4 

 Yarding/Cattle Handling $11.2 $12.8 

 AQIS and Quarantine $3.6 $4.1 

 Third Party Vet & Protocol $5.6 $6.4 

3 Transport PEQ - Export Port $5.3 $24.0 

4 Export Port Loading 
  

 Pre-Export Inspections $5.0 $9.5 

 Administration & ESCAS Charges $6.8 $15.5 

 Wharf Charges $1.5 $1.7 

 Stevedoring and Weighbridge $6.6 $7.6 

5 Sea Freight Export - Import Port $187.2 $213.9 

 Insurance $3.2 $3.6 

 Feed, Water & Bedding for Voyage $39.7 $64.8 

 Stockmen and On-Board Veterinary $3.3 $3.8 

6 Discharge - Import Port 
  

 Wharf Charges 

$6.0 $10.0  Stevedoring and Weighbridge 

 Quarantine Inspections 

7 Transport Import Port - Feedlot $5.0 $20.0 

 Total Supply Cost Per Head at Feedlot $384.8 $506.2 

Note: Estimates vary significantly between individual operators and shipments and should be considered indicative only.  
Source: Malawac (Unpublished), AEC 

7.2 Location 

For modelling purposes, the feedlot and abattoir are assumed to be located on a BOI 
approved freehold site located at Saraburi. Based on the model specifications, the 
feedlotting and processing facilities will require a minimum of 20ha, with as much 
separation as possible between the feedlot and processing facilities.  

A range of potentially suitable location options have been assessed through a multi-
criteria comparative analysis (refer to Appendix C) in order to highlight the various 
options available to investors. Six of the top potential locations arising from the analysis 
are highlighted in the figure below.  
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Figure 7.2: Potential Project Site Locations 

 

Source: AEC 

7.3 Throughput 

A modern abattoir is generally considered to be most operationally efficient with a 
minimum capacity of approximately 400 head per day in a single shift (RIRDC, 2010; 
Department of Agriculture Fisheries and Forestry, 2012).  

Smaller facilities typically do not cost much less to build, but the lower throughput results 

in higher unit costs of production. This is due to the high fixed costs associated with the 
different processes involved in slaughtering animals, preparing meat, packaging, 
despatch and handling of offal (RIRDC, 2010). 

Cost savings associated with a Thailand-based operation enhance the potential viability of 
a smaller scale facility considerably. However, the abattoir is also most likely to be 
profitable if it can provide the full range of cuts from each animal slaughtered, and 
effectively market the capability. Sufficient production scale is also a critical consideration 

in order for the facility to successfully compete in regional export markets against 
established operators.  

While a range of alternate scale operations are potentially viable - particularly for 
operators with a primary focus on the Thai domestic market - a conventional 400 head 
per day (96,000 head per annum single shift capacity) abattoir has been modelled in 
order to provide a benchmark profile against which other operational models can be 

tested. It is recommended any proponent undertake their own best practice review and 
feasibility analysis to determine an optimum supply chain scale. 

7.4 Cattle Supply 

Based on the abattoir requirement for 96,000 head per annum, the project would require 

approximately 35% total of Rangelands turnoff each year in order to facilitate the new 
supply chain. Securing such a high proportion is unlikely given the specification 
requirements and competition from existing live export markets.  

Furthermore, seasonal access constraints during the summer monsoon limit access to 
many Rangelands properties until around March-April in many years. Therefore, the 
following mix of supply markets has been used for the purposes of this assessment. 

Rangelands live export requirements of 40,000 head per annum equate to approximately 

15% of annual regional turnoff while Thai-based supply equates to less than 2% and 
NT/QLD supply less than 1% of estimated annual turnoff.    
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Table 7.2: Project Requirement as Percentage of Regional Turnoff  

Supply Region 
Project 
Supply % of Supply 

Estimated Total 
Annual Turnoff 

Project % 
of Total Market Turnoff 

Northern Rangelands 40,000 41.7% 275,000 15.0% 

NT/QLD 40,000 41.7% 5,000,000 0.8% 

Thailand 16,000 16.7% 1,100,000 1.5% 

Source: ABS (2015), RIRDC (2010), Ainsworth (2015), AEC 

It would be difficult to increase turnoff from the current Rangelands herd over the short 
term. However, the potential for increased water storage and herd improvements may 
enable Northern WA to increase their share of project supply over the longer term.  

The current Indonesian market procures feeder cattle to a maximum of 350kg lwt. 
Therefore, a proponent may wish to consider an average 375kg (350-400kg) as this 

would be between the Indonesian requirement and the current Vietnamese slaughter 
cattle weights of 400kg plus. An average live weight of 375kg is used in the modelling. 

Use of Thai Local Cattle Supply 

The inclusion of local cattle into the proposed supply chain carries both significant 
benefits (specifically a diversified supply base and significantly enhanced flow-on industry 
and economic benefits within Thailand) and risks (particularly relating to bio-security and 
FMD risk, which may in turn impact the market access of final product from the supply 

chain, with FMD status used globally as a non-tariff trade barrier). 

Practical steps/processes to help minimise the impact of FMD include: 

 Vaccination in line with OIE (2011) guidelines 

 Restricting contact with cattle supplied from FMD free areas (i.e. Australian 
live exported cattle) 

 Sourcing feedstock from FMD-free areas (likely requiring importation). 

The mix of cattle supply sources will ultimately depend on the target markets and risk 

profile of the project proponent. It is recommended that any potential investor perform 

their own due diligence in order to determine the most appropriate cattle supply mix and 
end product target markets.  

7.5 Live Export 

The new supply chain will import Australian live cattle to the Port of Bangkok Sugar 
Terminal or another suitable port area(s), with further road transport to the feedlotting 
operation. Cattle purchase and supply chain costs to the feedlot are estimated to average 
AU $1,724/head (฿43,100).     

A breakdown of the estimated live export inputs is provided in the table below.   

With a target over 6,500 head per month, regular smaller shipments are preferable than 

receiving a single shipment. However, increased holding capacity, discharge transport 
requirements and feed costs must be weighed off against the lower CIF price per 
kilogram normally associated with larger shipments.  

With a larger shipment (e.g. 5,000 plus head), a greater spread of weights would be 
preferable to ensure regular supply of cattle suitable for slaughter. 
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Table 7.3: Live Export Costs 

Production 
 Area Export Port Head 

Cattle  
Price 

Supply 
Chain 
Costs 

(Australia) 

Shipping 
Costs 

$/head 
Discharge 

Costs 
Transport 
to Feedlot  Total Costs 

Northern 
Rangelands 
(Kimberly) 

Broome 30,000 

Avg. 
$3.30/kg lwt 

$1,237.5/head 

Avg. 
$0.57/kg lwt 
$215/head 

$0.66/kg lwt   
$255/head 

$0.020/kg 
$7.50/head 

$0.021/kg 
$8.0/head 

$4.58/kg lwt 
$1,716.8/head 

Northern 
Rangelands 

(Pilbara) 

Port 
Hedland 

10,000 
$0.64/kg lwt 
$240/head 

$4.55/kg lwt 
$1,706.6/head 

NT/QLD Darwin 40,000 
$0.71/kg lwt 
$265/head 

$4.62/kg lwt 
$1,732.9/head 

Total 
(Australia) 

n.a. 80,000 
$0.68/kg lwt 
$255/head 

$4.60/kg lwt 
$1,724.0/head 

Source: Malawac (Unpublished), AEC 

A proponent should consider potential alternative sources of cattle supply in the event of 

disruption to the Australian live cattle supply chain. Potential alternative sources of 
supply include: 

 Thai domestic cattle and live imports from Myanmar 

 Live imports from South America (pending approval) 

 Minimally processed carcasses from Australia (e.g. quarters or halves).  

However, it should be recognised that whilst maintaining continuity of supply, these 

alternatives would potentially affect the market position of the facility’s output. 

7.6 Feedlot 

7.6.1 Specifications 

The importation and supply of finished animals to the abattoir of 6,666 head per month 

with a 120-day feeding period will mean that the feedlot will require a minimum holding 

capacity of around 30,000 head. 

From experience in Asia, due to limited land availability, the cost of land and high rainfall 
it will be essential that the feedlot pens are all concrete, and will need to be either fully or 
partially covered to separate waste and stormwater to minimise waste water treatment 
costs.  

Recommended specifications should be based on the Australian Model Codes of Practice - 

Welfare of Animals and National Guidelines for Cattle Feedlots guidelines, which is set out 
in the table below for pen area, feed and trough space per head. Numbers of cattle in 
each pen would be adjusted as they grow. 

Table 7.4: Feedlot Design Parameters  

Cattle Pen Area Specification 

Pen Space Model Code of PracticeM2 /hd 

Cattle @ 7.3 

Feed Trough  Model Code of Practice cm/hd 

Cattle Trough Space/Hd 30.0 

Water Trough  - 

Cattle Trough Space/Hd 3.0 

Source: Primary Industries Standing Committee (2004) 

The current supply chain model includes processing of approximately 16,000 Thai 
slaughter cattle each year, which will not pass through the feedlot. However, spare 

capacity has been incorporated into the feedlot specifications to allow additional 
throughput if required to mitigate the risk of insufficient Thai slaughter cattle availability.    
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Figure 7.3: Feedlot Pen Concept Layout 

 

Source: Malawac (Unpublished) 

Figure 7.4: Pen Layout (100 Pens = 44,275 sqm) 

 
Source: Malawac (Unpublished) 

7.6.2 Capital Costs 

High-level estimates of capital requirements indicate feedlot capital costs of around AUD 
$7 million (฿175 million) (based on 30,000 head capacity). Capital costs will vary 
significantly depending on site characteristics and design specifications.  

A high-level breakdown potential capital expenditure is provided in the table below.  

Table 7.5: Feedlot Capital Costs 

Material Costs Cost (AUD) Cost (TBH) 

Materials 
 

 

Concrete-Water Troughs $109,410 ฿2,735,241 

Concrete-Feed Troughs $97,200 ฿2,430,000 

Concrete-Footings Pens $83,025 ฿2,075,625 

Concrete-Footings Lanes $39,053 ฿976,313 
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Material Costs Cost (AUD) Cost (TBH) 

Cattle Pens Fencing $263,682 ฿6,592,050 

Cattle Pens Gates $104,832 ฿2,620,800 

Lane Gates $263,682 ฿6,592,050 

Handling Area-Cattle $27,581 ฿689,532 

Distribution Lane $15,674 ฿391,860 

Water Distribution $153,968 ฿3,849,210 

Feedlot Roofing $437,400 ฿10,935,000 

Feedlot Roof Trusses $583,200 ฿14,580,000 

Yard Roofing $41,580 ฿1,039,500 

Yard Roof Trusses $55,440 ฿1,386,000 

Total Materials Costs $2,275,727 ฿56,893,181 

Ancillary Works 
 

 

Labour on Construction  $568,932 ฿14,223,295 

Contractors Margin on Construction $455,145 ฿11,378,636 

Management $455,145 ฿11,378,636 

Total Construction Costs $3,754,950 ฿93,873,748 

Machinery, Buildings and Equipment 
 

 

Machinery $1,820,833 ฿45,520,833 

Vehicles $687,500 ฿17,187,500 

Buildings $680,556 ฿17,013,889 

Total Machinery, Buildings and Equipment $3,188,889 ฿79,722,222 

Total Costs $6,943,839 ฿173,595,971 

Note: Specifications and cost estimates should be considered indicative only. 

Source: Malawac (Unpublished) 

7.6.3 Feed Rations 

Rations will be formulated for different categories of cattle and time that they have been 

in the feedlot. Initial rations will be predominantly green chop with levels of concentrate 

being increased three and six days after discharge. Percentage dry matter has a 
considerable impact on the tonnages and as a result, trough space, that is required to be 
fed to supply optimum dry matter per head per day. 

Components for inclusion in fodder rations, indicative delivered feedlot, and timing of 
production/harvest will be required to formulate suitable rations and calculate/manage 
costs and storage capacity requirements. Supply of roughage should be by utilising 

products available at different times of the year. 

The ration should have an overall level of 11-13% crude protein and minimum 10Mj of 
energy to achieve suitable growth rates. Palm kernel and copra meals are most suitable, 
and soybean meal is also suitable if used at about 5% of the total ration. 

Commercial mineral/vitamin premixes are available for adding to feedlot rations. These 
may contain calcium, urea, sulphur, salt and various trace minerals and vitamins (or just 
the trace minerals and vitamins). They are usually included at 1 to 5% of the total ration 

(Victorian Government, 2015). 

Thailand has an established cattle feedlotting industry, with a range of potential 
feedstocks available. A selection of feedstock options and indicative retail prices are 
provided in the following table.  
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Table 7.6: Feedstock and Supplement Options 

 

Source: AEC 

For further modelling proposes, the following feedstock rations have been applied over 
the 120-day feed cycle.  

Table 7.7: Feedstock Ration Assumptions (Avg. 120 Day Feedlot Cycle) 

 Factor 
Ration 

A 
Ration 

B 
Ration 

C 
Ration

D 
Ration 

E 
Ration

F 
Ration 

G 
Per 

Cycle 
Per Day 

 Cycle Day 1-3 Day 4-6 Day 7-10 
Day  

11- 30 
Day  

31- 60 
Day 

61-90 
Day  

91- 120 
Dry M 
(MT) 

Days 6 6 8 25 25 25 25 120 n.a. 

DM kg/day 9.38 9.55 9.74 9.99 10.77 11.67 12.58 1,316 10.97 

Estimated Feed Cost 
AUD/Kg DM 

$0.43 $0.322 $0.322 $0.310 $0.302 $0.289 $0.276 $36.51 $0.30 

Estimated ADG 1.17 1.24 1.25 1.39 1.44 1.46 1.47 168.26 1.40 

Estimated FCR 8.04 7.71 7.78 7.19 7.50 8.02 8.55 7.82 - 

Estimated Kg Gain 7.00 7.43 10.01 34.74 35.91 36.38 36.79 168.26 1.40 

Estimated Cost 
AUD/Kg LWG 

$3.45 $2.48 $2.51 $2.23 $2.27 $2.32 $2.36 $284.87 $2.37 

Dry Matter 39.26% 46.46% 46.43% 74.01% 74.77% 74.78% 74.79% - - 

CP/DM 12.77% 13.97% 13.99% 12.78% 12.28% 11.84% 11.45% - - 

MJ/kg 10.31 10.61 10.62 11.26 11.31 11.21 11.12 - - 

Fibre 21.26% 17.11% 17.13% 17.88% 17.46% 16.81% 16.23% - - 

Source: Malawac (Unpublished) 

Based on the above inputs, the following parameters for the feedlotting operation have 

been developed.  

Table 7.8: Cattle Feedlot Input Estimates 

 

Source: Malawac (Unpublished), AEC 

7.6.4 Water Requirements 

High-quality potable water is essential for animal and human consumption. Daily water 

requirements will vary depending on the temperature and dry matter content of the 
ration. Estimated requirements would be in the vicinity of 1.8 megalitres per day based 

Feedstock 
 Cost/tonne 

(THB)  
 Cost/tonne 

(AUD)  

Cassava Chip ฿8,000 $320 

Cassava Waste ฿8,000 $320 

Palm Kernel Meal ฿6,000 $240 

Copra Meal ฿2,750 $110 

75 Day Corn Chop ฿10,000 $400 

Molasses ฿8,000 $320 

Salt ฿4,000 $160 

Calcium ฿2,000 $80 

Urea ฿18,000 $720 

Rice Straw ฿3,800 $152 

Spent Brewers Grain ฿10,000 $400 

Factor Estimate 

Throughput per Annum 80,000  

Days in Feedlot 120 

Cattle in Feedlot 26,667 

Cattle Entry Weight (kg) 375 

Cattle Exit Weight (kg) 540 

Avg. Cattle Weight (kg) 458 

Avg. Daily Gain (kg) 1.4 
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on 80,000 head annual throughput at 120 days on feed. Depending on the reliability of 

supply it may be necessary to have 2-3 days storage capacity. 

Table 7.9: Estimated Water Requirements 

Factor Requirement 

Litres/Head/Day 70 

Avg. no. Cattle in Feedlot 26,667 

Total Requirement ML/Day 1.8  

Total Requirement ML/Annum 681 

Water Cost (THB/AUD per ML)  
฿15,000 

$600 

Waters Costs (Million THB/AUD/Annum) 
฿10.2 M 
$0.4 M 

Source: Malawac (Unpublished), BOI (2015b) AEC 

7.6.5 Labour 

The feedlot operation is expected to employ in the vicinity of 300 Full-Time Equivalent 
(FTE) employees. Inputs used to develop the labour estimates are provided in the table 
below.  

Table 7.10: Feedlot Labour Estimates (80,000 Head p.a.) 

Factor Estimate Assumptions 

FTE Labour  297 
Avg. 1 FTE per 100 head in feedlot plus 
10 feed ration production staff 

Avg. Annual Wage (TBH/AUD) 
฿108,000 
$4,320 

Avg. Wage Per Annum 

Direct Labour Costs Per Annum 
 (Million THB/AUD) 

฿32.0 M 
$1.3 M 

Direct Labour Costs 

Source: BOI (2015b), AEC 

7.6.6 Effluent 

Managing effluent is a key consideration in undertaking feedlot operations.  

From average rainfall and evaporation figures (based on Bangkok), it can be seen that for 
the months of May to October are the highest rainfall with September being the wettest 
month.   

Table 7.11: Bangkok Average Rainfall (ml) 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Total 

10 20 30 70 190 150 150 180 320 230 50 10 1,410 

Source: Malawac (Unpublished) 

Combining rainfall data with manure and urine produced by the cattle in the feedlot, total 
effluent production can be calculated. The amount of rainfall included in these 
calculations will depend on the volume that can be captured from the roofed area and 
maintained as clean water, and the volume from the pen areas contaminated with 

manure and urine.  

Table 7.12: Effluent Calculations 

Avg. Live Weight (Kg) 375 415 455 540 Total 

Avg. No. of Head 6,667 6,667 6,667 6,667 26,668 

Total Manure (kg/day) 128,340 146,674 165,008 183,343 623,365 

Total Urine (L/day) 32,727 37,402 42,077 46,752 158,958 

Total Volatile Solids (kg/day) 16,363 18,701 21,039 23,376 79,479 

Total Fixed Solids (kg/day) 2,888 3,300 3,713 4,125 14,026 

Daily Water Runoff 
     Peak Avg. Rainfall M3/Day  170 170 170 170 682 

Urine Cu M3/Day 33 37 42 47 159 
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Avg. Live Weight (Kg) 375 415 455 540 Total 

Total 203 208 213 217 841 

Volatile Solids Run Off (kg/day) 
     1.0% 163.63 187.01 210.39 233.76 795 

1.5% 245.45 280.51 315.58 350.64 1,192 

2.0% 327.27 374.02 420.77 467.52 1,590 

Fixed Solids Run Off (kg/day) 
     1.0% 2.03 2.08 2.13 2.17 8.41 

1.5% 3.05 3.12 3.19 3.26 12.61 

2.0% 4.06 4.16 4.25 4.34 16.82 

Source: Malawac (Unpublished) 

Approved effluent management systems consisting of drainage networks, sedimentation 
structures and effluent storage ponds are required in order to minimise environmental 
risks. However, requirements vary significantly between individual sites and due to 
factors such as feedlot roofing.  

Effluent systems should be designed to have sufficient capacity such that effluent does 
not overflow from any structures more frequently than once in every 20 years on 
average, and they should also be able to contain large rainfall events without overflowing 

(MLA and LiveCorp, 2010). 

Run-off from contaminated areas (such as open feedlot pens, cattle lanes, manure 
stockpile areas and cattle handling yards) must be directed to the effluent management 
system. Clean run-off (from roofs and grassed areas) should be excluded from the 
effluent management systems to minimise the required system capacity. 

Contaminated water should enter a sedimentation structure to remove solids from the 

effluent stream. Sedimentation structures must be trafficable so that solids can be 
cleaned out easily by machinery. 

Effluent should be captured in a holding pond to prevent contamination of surrounding 
water resources. The pond must be constructed so that effluent cannot seep through the 
walls or base and contaminate surrounding water resources. 

Effluent can be disposed of by evaporation or may be reused for other purposes including 
the irrigation of fodder crops for cattle feed, wetting of compost, or cleaning of the 

feedlot complex (MLA and LiveCorp, 2010).  
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Figure 7.5: Example Effluent System 

 

Source: MLA and LiveCorp (2010) 

7.7 Abattoir  

GHD (2015a) has developed a preliminary abattoir design based on the throughput and 
cattle specifications described in sections 7.1-7.3.  

Key notes relating to the abattoir design include: 

 The plant is designed as a greenfield or new plant operation based in Thailand 

 Complies with halal requirements and designed to USDA processing standards 

 Capability and features: 

o Initially, the plant will have the capability of processing 400 head per 7.5 hour 
shift 

o Annual throughput of 96,000 head based on 240 working days 

o Hides will be transported green off the plant daily to a tannery 

o Meat produced for export and domestic consumption  

o Carcass weight post the feedlot will be a 540kgs live slaughter weight and 
approximately 280kgs carcass weight 

o All carcasses will be deboned 

o The plant has the capacity to be double shifted. This will require additional 
upstream and downstream facilities, including but not limited to: 

 Stockyards 
 Carcass chilling  
 Cold storage 

o A rendering plant will be located on site to handle waste raw material. 

Key parameters relating to the proposed abattoir are described in the following sections. 
Refer to (GHD, 2015a) for the full design report. 
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Table 7.13: Abattoir Specifications 

Factor Estimate 

Processing Capacity 53 cattle/hour 

Operating Time 7.5 hours 

Shift Capacity 400 Cattle 

Shifts Per Day 1 

Days Per Week 5 

Weekly Capacity 2,000 head 

Operation 240 days 

Annual Production 96,000 head 

Source: GHD (2015a)  

7.7.1 Beef Output 

The abattoir will produce approximately 27,000 tonnes (carcass weight) of beef per 
annum operating at single (7.5 hour) shift capacity. Capacity can be further increased if 

required. Estimates for output by key product type are outlined in the table below.  

Table 7.14: Daily Abattoir Output 

Item Kg Per Head Kg Per Day 

Beef Production Per Day     

Live Weight 540 216,000 

Carcass Weight 281 112,400 

Offal 36 14,400 

Renderables 98 39,200 

Blood 24 9,600 

Hides 36 14,400 

Paunch (stomach contents) 64 25,600 

Subtotal 259 103,600 

Overall Total 540 216,000 

Deboned Beef (70% Yield) 197 78,680 

Rendering 84 33,600 

Carton Production Per Day     

Deboned Beef (avg. carton weight 25 kgs) 3,147 Cartons 

Offal (avg. carton weight 22 kgs) 655 Cartons 

Total Carton Production 3,802 Cartons 

Source: GHD (2015a) 

7.7.2 Capital Costs 

Capital costs associated with the abattoir are estimated to be in the vicinity AUD $22 
million (฿550 million). An indicative breakdown of the associated costs is presented in the 
table below.  

Table 7.15: Abattoir Capital Estimates 

Area 
Equipment  

(AUD M) 
Buildings  
(AUD M) 

Total  
(AUD M) 

Total  
(TBH M) 

Plant and Equipment         

Livestock Yards and Race $0.2 $0.4 ฿0.6 ฿15.0 

Cattle Slaughter $2.8 $0.6 ฿3.4 ฿85.0 

Red & White Offal $0.4 $0.2 ฿0.6 ฿15.0 

Non-Food Area $0.7 $0.6 ฿1.3 ฿32.5 

Slaughter Ante Room and Corridors $0.2 $0.2 ฿0.4 ฿10.0 

Carcass Chillers $1.0 $0.6 ฿1.6 ฿40.0 

Boning Room & Office $2.2 $0.6 ฿2.8 ฿70.0 

Boning Ante Room $0.0 $0.1 ฿0.1 ฿2.5 
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Area 
Equipment  

(AUD M) 
Buildings  
(AUD M) 

Total  
(AUD M) 

Total  
(TBH M) 

Equipment Wash $0.0 $0.1 ฿0.1 ฿2.5 

Dry Store $0.0 $0.1 ฿0.1 ฿2.5 

Palletise $0.1 $0.1 ฿0.2 ฿5.0 

Enviro Loadout & Office $0.1 $0.2 ฿0.3 ฿7.5 

Plate Freezers $1.6 $0.1 ฿1.7 ฿42.5 

Blast Chill Cabinets $0.1 $0.0 ฿0.1 ฿2.5 

Cold Store $0.3 $0.4 ฿0.7 ฿17.5 

Carton Chiller $0.0 $0.0 ฿0.0 ฿0.0 

Refrigeration Plant Room $0.7 $0.1 ฿0.8 ฿20.0 

Hot Water Plant $0.4 $0.0 ฿0.4 ฿10.0 

Transformers $0.4 $0.0 ฿0.4 ฿10.0 

Potable Water Treatment $0.1 $0.0 ฿0.1 ฿2.5 

Office & Amenities $0.4 $0.7 ฿1.1 ฿27.5 

Rendering $2.4 $0.3 ฿2.7 ฿67.5 

Total Plant and Equipment Costs $14.1 $5.4 ฿19.5 ฿487.5 

Provisional Cost Estimates         

Security fences 

N.A. 

$0.1 ฿2.5 

All Site Civil Works and Access Roads $0.4 ฿10.0 

Landscaping $0.1 ฿2.5 

Contingency (10%) $2.0 ฿50.3 

Total Costs $22.1 ฿552.8 

Note: Capital estimates should be considered indicative only. Totals may not sum due to rounding.   
Source: GHD (2015a), KTech Constructions (Unpublished), AEC 

7.7.3 Labour 

The abattoir is expected to employ approximately 260 FTE staff at an annual cost of 
approximately ฿39 million (AUD $1.6 million per annum). Labour breakdowns and 

costings across abattoir operations are provided in the table below.   

Table 7.16: Abattoir Labour Inputs 

Labour Manning 
Annual Salary Cost/Annum 

Baht AUD Baht AUD 

Process Workers 
     

Stockyards 7 ฿108,000 $4,320 ฿756,000 $30,240 

Butchers 11 ฿125,160 $5,006 ฿1,376,760 $55,066 

Labourers 23 ฿108,000 $4,320 ฿2,484,000 $99,360 

Offal 36 ฿108,000 $4,320 ฿3,888,000 $155,520 

Non-Food/Pet Food/Hides  5 ฿108,000 $4,320 ฿540,000 $21,600 

Chillers  6 ฿108,000 $4,320 ฿648,000 $25,920 

Boners 22 ฿125,160 $5,006 ฿2,753,520 $110,132 

Trim/Pack 89 ฿116,400 $4,656 ฿10,359,600 $414,384 

Freeze/Storage/Load Out 17 ฿108,000 $4,320 ฿1,836,000 $73,440 

Rendering 7 ฿108,000 $4,320 ฿756,000 $30,240 

Sub-Total process workers 223 - - ฿25,397,880 $1,015,902 

Administration 
     

Plant Manager 1 ฿864,506 $34,580 ฿864,506 $34,580 

Production Manager 1 ฿657,600 $26,304 ฿657,600 $26,304 

Accountant 1 ฿240,000 $9,600 ฿240,000 $9,600 

Marketing Manager 1 ฿720,000 $28,800 ฿720,000 $28,800 

Sales 1 ฿228,000 $9,120 ฿228,000 $9,120 

Non-Food Supervisor 1 ฿600,000 $24,000 ฿600,000 $24,000 

Slaughter/Offal Supervisor 2 ฿600,000 $24,000 ฿1,200,000 $48,000 
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Labour Manning 
Annual Salary Cost/Annum 

Baht AUD Baht AUD 

Chillers/Boning 4 ฿600,000 $24,000 ฿2,400,000 $96,000 

Rendering 1 ฿600,000 $24,000 ฿600,000 $24,000 

Cold Storage 1 ฿600,000 $24,000 ฿600,000 $24,000 

Technical Manager 1 ฿229,500 $9,180 ฿229,500 $9,180 

Quality Officers 2 ฿156,000 $6,240 ฿312,000 $12,480 

Laboratory 1 ฿156,000 $6,240 ฿156,000 $6,240 

Engineer Manager 1 ฿600,000 $24,000 ฿600,000 $24,000 

Maintenance 5 ฿242,220 $9,689 ฿1,211,100 $48,445 

Office 5 ฿180,000 $7,200 ฿900,000 $36,000 

Despatch/Inventory 1 ฿228,000 $9,120 ฿228,000 $9,120 

Health Clinic/Training/Safety 1 ฿156,000 $6,240 ฿156,000 $6,240 

Sub-Total Administration 31 - - ฿11,902,706 $476,109 

Meat Inspection 
     

Veterinarian 1 ฿700,000 $28,000 ฿700,000 $28,000 

Meat Inspectors 5 ฿156,000 $6,240 ฿780,000 $31,200 

Sub-Total Meat Inspection 6 - - ฿1,480,000 $59,200 

Grand Total 260 - - ฿38,780,586 $1,551,211 

Source: GHD (2015a), BOI (2015b), AEC 

7.7.4 Overhead Costs 

In addition to salary and wage costs there are a number of overhead costs associated 
with the operation of the abattoir facility.  

Key overhead costs considered in this analysis include: 

 Electricity 

 Water and effluent charges 

 Building and equipment maintenance 

 Consumables and packaging. 

Listed below are estimates of the main costs for a plant processing 96,000 head/annum. 

Table 7.17: Estimated Overhead Costs 

Overhead Cost AUD TBH 

Security/Laundry $80,000 ฿2,000,000 

Water  $150,000 ฿3,750,000 

Electricity $800,000 ฿20,000,000 

Accident Compensation $50,000 ฿1,250,000 

Maintenance (excluding labour)  $330,000 ฿8,250,000 

Consumables and Packaging $350,000 ฿8,750,000 

Other costs (includes but not limited to: motor vehicles, hireage, 
insurance, water & effluent charges, rubbish disposal, legal & 
regulatory costs, rates and rent, IT communications, cleaning, etc.) 

$800,000 ฿20,000,000 

Total $2,560,000 ฿64,000,000 

Source: BOI (2015b), GHD (2015a), AEC  

7.8 Post-Processing Distribution 

Post-processing distribution costs to various domestic and international markets are 
provided in the table below. Key post-processing logistics considerations include: 

 Road and rail freight: Required transport option for domestic market distribution, and 
also potential regional export markets (e.g. Vietnam, China, Malaysia). The planned 

implementation of high-speed rail between Thailand and China provides a further land 
transport option alongside existing rail networks 
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 Sea freight: Sea access links to key export markets are available via Bangkok Port or 

alternative options depending on a proponents’ location selection. Indicative sea 
freight rates to key export destinations are provided in the table below.  

Numerous alternative distribution options exist, such as air freight which has become a 

transport niche for both live cattle and high-value beef cuts (Condon, 2015; Locke, 
2015), and overland or Mekong River freight into neighbouring nations and through to 
inland China.  

Table 7.18: Post-Processing Indicative Freight Rates 

Destination 
$/tonne 

boxed beef 
฿/tonne 

boxed beef 

Road Transport - Bangkok $15 ฿375 

Sea Freight – Bangkok to: 
 

 

Shanghai $80 ฿2,000 

Ho Chi Minh $100 ฿2,500 

Kuala Lumpur $85 ฿2,125 

Jakarta $85 ฿2,125 

Singapore $85 ฿2,125 

Manila $115 ฿2,875 

Source: World Freight Rates (2015) 

The establishment of dedicated distribution networks and traceability across the supply 
chain is a critical consideration, in particular through the post-processing phase to ensure 
integrity of product and avoid the potential for substitution. 

Establishing such confidence with consumers is a critical step in order to establish and 
retain access to the premium markets (including high end retail, food services/ 
restaurants and hotel chains) which are targeted by the new supply chain opportunity. 

Re-Export Market Access 

This pre-feasibility study considers the market potential for the re-export of Thai 

processed beef products utilising Western Australian feeder cattle as a primary source. 

Thailand is not an established exporter of processed beef products and there are a 
number of formal and informal barriers which may restrict access to the third-country 

markets considered above. Key identified barriers include the FMD-endemic status of 
Thailand and the establishment of agreed SPS protocols. 

It should be noted that no access to any specific re-export market is assumed as part of 
this study and establishing access to any new market is likely to take significant time and 

incur significant costs for a proponent. 
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8. Financial Analysis 

A high-level financial analysis of the model new supply chain is provided in the table below. Assumptions are based on real current values with 
input assumptions as described in the previous chapter.  

The financial model is based on numerous assumptions regarding throughput and animal characteristics, as well as estimates of capital and 
operating cost elements. The model is more simplistic than the commercial experience of an operational business. However, it serves to 

illustrate the potential financial outcomes that might be associated with the new supply chain. 

Table 8.1: Financial Analysis (AUD $M) 

Year Notes 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

Supply Chain Parameters 
 

                      

Live Imports - 
           

Cattle (hd) - 
 

80,402  80,402  80,402  80,402  80,402  80,402  80,402  80,402  80,402  80,402  

Feeder Cattle - 
 

          Opening No. - 
 

0 26,667  26,667  26,667  26,667  26,667  26,667  26,667  26,667  26,667  

Purchases - 
 

80,402  80,402  80,402  80,402  80,402  80,402  80,402  80,402  80,402  80,402  

Mortalities 0.5% 
 

402  402  402  402  402  402  402  402  402  402  

Sales - 
 

53,333  80,000  80,000  80,000  80,000  80,000  80,000  80,000  80,000  80,000  

Closing No. - 
 

26,667  26,667  26,667  26,667  26,667  26,667  26,667  26,667  26,667  26,667  

Feeder Cattle Head Days  - 
 

8,126,667  9,733,333  9,733,333  9,733,333  9,733,333  9,733,333  9,733,333  9,733,333  9,733,333  9,733,333  

Ration Requirements 
(tonnes) 

- 
 

          Opening Balance - 
 

0 8,898  8,898  8,898  8,898  8,898  8,898  8,898  8,898  8,898  

Consumption 10.97kg/Head/Day DMI 
 

89,150  106,775  106,775  106,775 106,775  106,775  106,775  106,775  106,775  106,775  

Plus Contingency Stock 1 Month Supply 
 

8,898  0 0 0 0 0 0 0 0 0 

Closing Balance - 
 

8,898  8,898  8,898  8,898  8,898  8,898  8,898  8,898  8,898  8,898  

Water Requirements (ML) 70L/Head/Day 
 

569  681  681  681  681  681  681  681  681  681  

Thai Slaughter Cattle - 
 

16,000  16,000  16,000  16,000  16,000  16,000  16,000  16,000  16,000  16,000  

Abattoir Throughput - 
 

          Head Avg. 540kg lwt 
 

69,333  96,000  96,000  96,000  96,000  96,000  96,000  96,000  96,000  96,000  

Cwt (tonnes) 52% Yield 
 

19,468.80  26,957  26,957  26,957  26,957  26,957  26,957  26,957  26,957  26,957  

Deboned Beef (tonnes) 70% Yield 
 

13,628  18,870  18,870  18,870  18,870  18,870  18,870  18,870  18,870  18,870  

Offal (tonnes) 36kg/head 
 

2,496  3,456  3,456  3,456  3,456  3,456  3,456  3,456  3,456  3,456  

Rendering (tonnes) 110kg/head 
 

7,627  10,560  10,560  10,560  10,560  10,560  10,560  10,560  10,560  10,560  
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Year Notes 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

Hides (no.) - 
 

69,333  96,000  96,000  96,000  96,000  96,000  96,000  96,000  96,000  96,000  

Costs ($M) 
 

                      

Capital Expenditure - 
 

          Abattoir - $22.1 
          Feedlot - $6.9 
          Land 25ha @ $87,500/ha $2.0 
          Total Capital Expenditure - $31.0 
          Live Imports - 

           Cattle $3.30/kg @ $375kg lwt 
 

$99.5 $99.5 $99.5 $99.5 $99.5 $99.5 $99.5 $99.5 $99.5 $99.5 

Supply Chain Costs (Australia) $215/head 
 

$17.3 $17.3 $17.3 $17.3 $17.3 $17.3 $17.3 $17.3 $17.3 $17.3 

Sea Freight and Insurance $255/head 
 

$20.5 $20.5 $20.5 $20.5 $20.5 $20.5 $20.5 $20.5 $20.5 $20.5 

Discharge Costs $7.50/head 
 

$0.6 $0.6 $0.6 $0.6 $0.6 $0.6 $0.6 $0.6 $0.6 $0.6 

Transport to Feedlot $8/head 
 

$0.6 $0.6 $0.6 $0.6 $0.6 $0.6 $0.6 $0.6 $0.6 $0.6 

Total Live Import Costs - 
 

$138.5 $138.5 $138.5 $138.5 $138.5 $138.5 $138.5 $138.5 $138.5 $138.5 

Feedlot - 
           Rations $300/t DMI 
 

$29.4 $32.0 $32.0 $32.0 $32.0 $32.0 $32.0 $32.0 $32.0 $32.0 

Water $600/ML 
 

$0.3 $0.4 $0.4 $0.4 $0.4 $0.4 $0.4 $0.4 $0.4 $0.4 

Labour 
1 FTE Per 100 Head in 

Feedlot Plus 10 Feedstock @ 
$4,320 p.a. 

 

$1.2 $1.2 $1.2 $1.2 $1.2 $1.2 $1.2 $1.2 $1.2 $1.2 

Maintenance 1.5% of Capex 
 

$0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 

Veterinary/Vaccination $10 Per Head 
 

$0.8 $0.8 $0.8 $0.8 $0.8 $0.8 $0.8 $0.8 $0.8 $0.8 

Fuel and Utilities $6 Per Head 
 

$0.5 $0.5 $0.5 $0.5 $0.5 $0.5 $0.5 $0.5 $0.5 $0.5 

Admin and Misc. - 
 

$0.9 $0.9 $0.9 $0.9 $0.9 $0.9 $0.9 $0.9 $0.9 $0.9 

Total Feedlot Costs - 
 

$33.2 $35.9 $35.9 $35.9 $35.9 $35.9 $35.9 $35.9 $35.9 $35.9 

Thai Slaughter Cattle 540kg @ $3.90/kg lwt 
 

$33.7 $33.7 $33.7 $33.7 $33.7 $33.7 $33.7 $33.7 $33.7 $33.7 

Abattoir Costs -            

Labour -            

Process Workers Assumed Variable 
 

$0.7 $1.0 $1.0 $1.0 $1.0 $1.0 $1.0 $1.0 $1.0 $1.0 

Administration Assumed Fixed 
 

$0.5 $0.5 $0.5 $0.5 $0.5 $0.5 $0.5 $0.5 $0.5 $0.5 

Meat Inspection Assumed Fixed 
 

$0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 

Other Inputs - 
 

          

Security/Laundry Assumed Fixed 
 

$0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 

Energy Assumed Variable 
 

$0.6 $0.8 $0.8 $0.8 $0.8 $0.8 $0.8 $0.8 $0.8 $0.8 



 New and Innovative Beef Supply Chain Models in Thailand 
DAFWA  

52 

Year Notes 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

Water Assumed Variable 
 

$0.1 $0.2 $0.2 $0.2 $0.2 $0.2 $0.2 $0.2 $0.2 $0.2 

Accident Compensation Assumed Fixed 
 

$0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 

Maintenance 1.5% of Capex 
 

$0.3 $0.3 $0.3 $0.3 $0.3 $0.3 $0.3 $0.3 $0.3 $0.3 

Consumables and Packaging Assumed Variable 
 

$0.3 $0.4 $0.4 $0.4 $0.4 $0.4 $0.4 $0.4 $0.4 $0.4 

Other Costs Assumed Fixed 
 

$0.8 $0.8 $0.8 $0.8 $0.8 $0.8 $0.8 $0.8 $0.8 $0.8 

Total Abattoir Costs - 
 

$3.5 $4.2 $4.2 $4.2 $4.2 $4.2 $4.2 $4.2 $4.2 $4.2 

Cost Per Head - 
 

$50.7 $43.3 $43.3 $43.3 $43.3 $43.3 $43.3 $43.3 $43.3 $43.3 

Total Costs - $31.0 $208.9 $212.3 $212.3 $212.3 $212.3 $212.3 $212.3 $212.3 $212.3 $212.3 

Revenues ($M) 
  

          

Deboned Beef (tonnes) avg. $10.8/kg 
 

$147.1 $203.6 $203.6 $203.6 $203.6 $203.6 $203.6 $203.6 $203.6 $203.6 

Offal (tonnes) avg. $5.5/kg 
 

$12.5 $17.3 $17.3 $17.3 $17.3 $17.3 $17.3 $17.3 $17.3 $17.3 

Rendering avg. $600/tonne 
 

$4.6 $6.3 $6.3 $6.3 $6.3 $6.3 $6.3 $6.3 $6.3 $6.3 

Hides avg. $30/hide 
 

$2.1 $2.9 $2.9 $2.9 $2.9 $2.9 $2.9 $2.9 $2.9 $2.9 

Capital Residual Value - 
 

         $13.6 

Total Revenues  - $0.0 $166.2 $230.1 $230.1 $230.1 $230.1 $230.1 $230.1 $230.1 $230.1 $243.7 

Net Position - -$31.0 -$42.7 $17.9 $17.9 $17.9 $17.9 $17.9 $17.9 $17.9 $17.9 $31.5 

Note: Totals may not sum due to rounding.  
Source: AEC 

Financial outcomes for operations with reduced shifts are provided in the table below alongside a fully operational model focussed solely on the 

production of Australian feeder cattle. Of significant note: 

 The analysis suggests full capacity would be required in order to be viable given the modelled specifications and a 12% real discount rate.    

 A purely Australian feeder cattle model retains a positive NPV at a 12% real discount rate. However, profitability is reduced due to the relatively 
higher costs of live exported cattle. Significant potential exists for a purely Australian feeder cattle operation to achieve a higher average price. 
Therefore, the financial assessment could be considered conservative relative to the base case (incorporating Thai slaughter cattle).  
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Table 8.2: Alternative Throughput Analysis 

Shifts Per Week 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

Net Present 
Value @ 12%  

Discount 
Rate  

1 (19,200 head/annum) -$31.0 -$12.8 $1.7 $1.7 $1.7 $1.7 $1.7 $1.7 $1.7 $1.7 $15.3 -$29.8 

2 (38,400 head/annum) -$31.0 -$23.6 $5.5 $5.5 $5.5 $5.5 $5.5 $5.5 $5.5 $5.5 $19.1 -$21.6 

3 (57,600 head/annum) -$31.0 -$34.4 $9.2 $9.2 $9.2 $9.2 $9.2 $9.2 $9.2 $9.2 $22.8 -$13.5 

4 (76,800 head/annum) -$31.0 -$45.2 $13.0 $13.0 $13.0 $13.0 $13.0 $13.0 $13.0 $13.0 $26.6 -$5.3 

5 (Base Case, 96,000 
head/annum) 

-$31.0 -$42.7 $17.9 $17.9 $17.9 $17.9 $17.9 $17.9 $17.9 $17.9 $31.5 $20.2 

5 (Australian live 
exported feeder cattle 

only) 
-$31.0 -$56.0 $16.7 $16.7 $16.7 $16.7 $16.7 $16.7 $16.7 $16.7 $30.3 $2.8 

Note: Reduced shift operations are based on processing Australian live export cattle only. 

Source: AEC 

Table 8.3: Financial Analysis TBH Million 

Year Notes 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

Supply Chain Parameters 
 

                      

Live Imports - 
           

Cattle (hd) - 
 

80,402  80,402  80,402  80,402  80,402  80,402  80,402  80,402  80,402  80,402  

Feeder Cattle - 
 

          Opening No. - 
 

0 26,667  26,667  26,667  26,667  26,667  26,667  26,667  26,667  26,667  

Purchases - 
 

80,402  80,402  80,402  80,402  80,402  80,402  80,402  80,402  80,402  80,402  

Mortalities 0.5% 
 

402  402  402  402  402  402  402  402  402  402  

Sales - 
 

53,333  80,000  80,000  80,000  80,000  80,000  80,000  80,000  80,000  80,000  

Closing No. - 
 

26,667  26,667  26,667  26,667  26,667  26,667  26,667  26,667  26,667  26,667  

Feeder Cattle Head Days  - 
 

8,126,667  9,733,333  9,733,333  9,733,333  9,733,333  9,733,333  9,733,333  9,733,333  9,733,333  9,733,333  

Ration Requirements 
(tonnes) 

- 
 

          Opening Balance - 
 

0 8,898  8,898  8,898  8,898  8,898  8,898  8,898  8,898  8,898  

Consumption 10.97kg/Head/Day DMI 
 

89,150  106,775  106,775  106,775 106,775  106,775  106,775  106,775  106,775  106,775  

Plus Contingency Stock 1 Month Supply 
 

8,898  0 0 0 0 0 0 0 0 0 

Closing Balance - 
 

8,898  8,898  8,898  8,898  8,898  8,898  8,898  8,898  8,898  8,898  

Water Requirements (ML) 70L/Head/Day 
 

569  681  681  681  681  681  681  681  681  681  

Thai Slaughter Cattle - 
 

16,000  16,000  16,000  16,000  16,000  16,000  16,000  16,000  16,000  16,000  
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Year Notes 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

Abattoir Throughput - 
 

          Head Avg. 540kg lwt 
 

69,333  96,000  96,000  96,000  96,000  96,000  96,000  96,000  96,000  96,000  

Cwt (tonnes) 52% Yield 
 

19,468.80  26,957  26,957  26,957  26,957  26,957  26,957  26,957  26,957  26,957  

Deboned Beef (tonnes) 70% Yield 
 

13,628  18,870  18,870  18,870  18,870  18,870  18,870  18,870  18,870  18,870  

Offal (tonnes) 36kg/head 
 

2,496  3,456  3,456  3,456  3,456  3,456  3,456  3,456  3,456  3,456  

Rendering (tonnes) 110kg/head 
 

7,627  10,560  10,560  10,560  10,560  10,560  10,560  10,560  10,560  10,560  

Hides (no.) - 
 

69,333  96,000  96,000  96,000  96,000  96,000  96,000  96,000  96,000  96,000  

Costs (฿M) 
 

                      

Capital Expenditure - 
 

          Abattoir - ฿552.5 
          Feedlot - ฿172.5 
          Land 156 rai @ ฿350,000/rai  ฿50.0 
          Total Capital Expenditure - ฿775.0 
          Live Imports 

            Cattle ฿82.5/kg @ ฿375kg lwt 
 

฿2,487.4 ฿2,487.4 ฿2,487.4 ฿2,487.4 ฿2,487.4 ฿2,487.4 ฿2,487.4 ฿2,487.4 ฿2,487.4 ฿2,487.4 

Supply Chain Costs (Australia) ฿5,375/head 
 

฿432.2 ฿432.2 ฿432.2 ฿432.2 ฿432.2 ฿432.2 ฿432.2 ฿432.2 ฿432.2 ฿432.2 

Sea Freight and Insurance ฿6,375/head 
 

฿512.6 ฿512.6 ฿512.6 ฿512.6 ฿512.6 ฿512.6 ฿512.6 ฿512.6 ฿512.6 ฿512.6 

Discharge Costs ฿187.5/head 
 

฿15.1 ฿15.1 ฿15.1 ฿15.1 ฿15.1 ฿15.1 ฿15.1 ฿15.1 ฿15.1 ฿15.1 

Transport to Feedlot ฿200/head 
 

฿16.1 ฿16.1 ฿16.1 ฿16.1 ฿16.1 ฿16.1 ฿16.1 ฿16.1 ฿16.1 ฿16.1 

Total Live Import Costs - 
 

฿3,463.3 ฿3,463.3 ฿3,463.3 ฿3,463.3 ฿3,463.3 ฿3,463.3 ฿3,463.3 ฿3,463.3 ฿3,463.3 ฿3,463.3 

Feedlot - 
           Rations ฿7,500/t DMI 
 

฿735.4 ฿800.8 ฿800.8 ฿800.8 ฿800.8 ฿800.8 ฿800.8 ฿800.8 ฿800.8 ฿800.8 

Water ฿15,000/ML 
 

฿8.5 ฿10.2 ฿10.2 ฿10.2 ฿10.2 ฿10.2 ฿10.2 ฿10.2 ฿10.2 ฿10.2 

Labour 
1 FTE Per 100 Head in 

Feedlot Plus 10 Feedstock @ 
฿108,000 p.a. 

 

฿30.0 ฿30.0 ฿30.0 ฿30.0 ฿30.0 ฿30.0 ฿30.0 ฿30.0 ฿30.0 ฿30.0 

Maintenance 1.5% of Capex 
 

฿2.6 ฿2.6 ฿2.6 ฿2.6 ฿2.6 ฿2.6 ฿2.6 ฿2.6 ฿2.6 ฿2.6 

Veterinary/Vaccination ฿250 Per Head 
 

฿20.1 ฿20.1 ฿20.1 ฿20.1 ฿20.1 ฿20.1 ฿20.1 ฿20.1 ฿20.1 ฿20.1 

Fuel and Utilities ฿150 Per Head 
 

฿12.1 ฿12.1 ฿12.1 ฿12.1 ฿12.1 ฿12.1 ฿12.1 ฿12.1 ฿12.1 ฿12.1 

Admin and Misc. - 
 

฿21.3 ฿21.3 ฿21.3 ฿21.3 ฿21.3 ฿21.3 ฿21.3 ฿21.3 ฿21.3 ฿21.3 

Total Feedlot Costs - 
 

฿829.9 ฿897.1 ฿897.1 ฿897.1 ฿897.1 ฿897.1 ฿897.1 ฿897.1 ฿897.1 ฿897.1 

Thai Slaughter Cattle 540kg @ ฿97.5/kg lwt 
 

฿842.4 ฿842.4 ฿842.4 ฿842.4 ฿842.4 ฿842.4 ฿842.4 ฿842.4 ฿842.4 ฿842.4 

Abattoir Costs 
            Labour 
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Year Notes 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

Process Workers Assumed Variable 
 

฿18.3 ฿25.3 ฿25.3 ฿25.3 ฿25.3 ฿25.3 ฿25.3 ฿25.3 ฿25.3 ฿25.3 

Administration Assumed Fixed 
 

฿13.1 ฿13.1 ฿13.1 ฿13.1 ฿13.1 ฿13.1 ฿13.1 ฿13.1 ฿13.1 ฿13.1 

Meat Inspection Assumed Fixed 
 

฿1.8 ฿1.8 ฿1.8 ฿1.8 ฿1.8 ฿1.8 ฿1.8 ฿1.8 ฿1.8 ฿1.8 

Other Inputs - 
 

          

Security/Laundry Assumed Fixed 
 

฿2.0 ฿2.0 ฿2.0 ฿2.0 ฿2.0 ฿2.0 ฿2.0 ฿2.0 ฿2.0 ฿2.0 

Energy Assumed Variable 
 

฿14.2 ฿19.7 ฿19.7 ฿19.7 ฿19.7 ฿19.7 ฿19.7 ฿19.7 ฿19.7 ฿19.7 

Water Assumed Variable 
 

฿2.7 ฿3.8 ฿3.8 ฿3.8 ฿3.8 ฿3.8 ฿3.8 ฿3.8 ฿3.8 ฿3.8 

Accident Compensation Assumed Fixed 
 

฿1.3 ฿1.3 ฿1.3 ฿1.3 ฿1.3 ฿1.3 ฿1.3 ฿1.3 ฿1.3 ฿1.3 

Maintenance 1.5% of Capex 
 

฿8.3 ฿8.3 ฿8.3 ฿8.3 ฿8.3 ฿8.3 ฿8.3 ฿8.3 ฿8.3 ฿8.3 

Consumables & Packaging Assumed Variable 
 

฿6.3 ฿8.8 ฿8.8 ฿8.8 ฿8.8 ฿8.8 ฿8.8 ฿8.8 ฿8.8 ฿8.8 

Other Costs Assumed Fixed 
 

฿20.0 ฿20.0 ฿20.0 ฿20.0 ฿20.0 ฿20.0 ฿20.0 ฿20.0 ฿20.0 ฿20.0 

Total Abattoir Costs - 
 

฿87.9 ฿103.9 ฿103.9 ฿103.9 ฿103.9 ฿103.9 ฿103.9 ฿103.9 ฿103.9 ฿103.9 

Cost Per Head - 
 

฿1,267.7 ฿1,081.9 ฿1,081.9 ฿1,081.9 ฿1,081.9 ฿1,081.9 ฿1,081.9 ฿1,081.9 ฿1,081.9 ฿1,081.9 

Total Costs - ฿775.0 ฿5,223.6 ฿5,306.7 ฿5,306.7 ฿5,306.7 ฿5,306.7 ฿5,306.7 ฿5,306.7 ฿5,306.7 ฿5,306.7 ฿5,306.7 

Revenues (฿M) 
  

          

Deboned Beef (tonnes) Avg. ฿275.5/kg 
 

฿3,676.9 ฿5,091.1 ฿5,091.1 ฿5,091.1 ฿5,091.1 ฿5,091.1 ฿5,091.1 ฿5,091.1 ฿5,091.1 ฿5,091.1 

Offal (tonnes) Avg. ฿125.0/kg 
 

฿312.0 ฿432.0 ฿432.0 ฿432.0 ฿432.0 ฿432.0 ฿432.0 ฿432.0 ฿432.0 ฿432.0 

Rendering Avg. ฿15,000/tonne 
 

฿114.4 ฿158.4 ฿158.4 ฿158.4 ฿158.4 ฿158.4 ฿158.4 ฿158.4 ฿158.4 ฿158.4 

Hides Avg. ฿750/hide 
 

฿52.0 ฿72.0 ฿72.0 ฿72.0 ฿72.0 ฿72.0 ฿72.0 ฿72.0 ฿72.0 ฿72.0 

Capital Residual Value - 
 

฿0.0 ฿0.0 ฿0.0 ฿0.0 ฿0.0 ฿0.0 ฿0.0 ฿0.0 ฿0.0 ฿340.0 

Total Revenues  - ฿0.0 ฿4,155.3 ฿5,753.5 ฿5,753.5 ฿5,753.5 ฿5,753.5 ฿5,753.5 ฿5,753.5 ฿5,753.5 ฿5,753.5 ฿6,093.5 

Net Position - -฿775.0 -฿1,068.3 ฿446.8 ฿446.8 ฿446.8 ฿446.8 ฿446.8 ฿446.8 ฿446.8 ฿446.8 ฿786.8 

Note: Totals may not sum due to rounding. 

Source: AEC 
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Table 8.4: Alternative Throughput Analysis TBH Million 

Shifts Per Week 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

Net Present 
Value @ 12%  

Discount 
Rate  

1 (19,200 head/annum) -฿775.0 -฿320.1 ฿43.5 ฿43.5 ฿43.5 ฿43.5 ฿43.5 ฿43.5 ฿43.5 ฿43.5 ฿383.5 -฿744.2 

2 (38,400 head/annum) -฿775.0 -฿590.1 ฿137.1 ฿137.1 ฿137.1 ฿137.1 ฿137.1 ฿137.1 ฿137.1 ฿137.1 ฿477.1 -฿540.1 

3 (57,600 head/annum) -฿775.0 -฿860.2 ฿230.7 ฿230.7 ฿230.7 ฿230.7 ฿230.7 ฿230.7 ฿230.7 ฿230.7 ฿570.7 -฿336.0 

4 (76,800 head/annum) -฿775.0 -฿1,130.2 ฿324.3 ฿324.3 ฿324.3 ฿324.3 ฿324.3 ฿324.3 ฿324.3 ฿324.3 ฿664.3 -฿132.0 

5 (96,000 
head/annum) 

-฿775.0 -฿1,062.5 ฿455.0 ฿455.0 ฿455.0 ฿455.0 ฿455.0 ฿455.0 ฿455.0 ฿455.0 ฿795.0 ฿505.0 

5 (Australian live 
exported feeder cattle 

only) 
-฿775.0 -฿1,400.2 ฿417.9 ฿417.9 ฿417.9 ฿417.9 ฿417.9 ฿417.9 ฿417.9 ฿417.9 ฿757.9 ฿72.1 

Note: Reduced shift operations are based on processing Australian live export cattle only.  

Source: AEC 
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8.1.1 Live Cattle Net Present Value 

Decision Criteria:  

The Net Present Value (NPV) is a key decision criteria for economic and financial 
appraisal. The NPV of a project expresses the difference between the Present Value 

(PV) of future revenues and PV of future costs, i.e.: NPV = PV Benefits – PV Costs. 

Where the economic appraisal results in a: 

 Positive NPV: the project will be deemed as being desirable.  

 NPV equal to zero: the project will be deemed neutral (i.e., neither desirable nor 

undesirable). 

 Negative NPV: the project will be deemed undesirable. 

The Internal Rate of Return (IRR), which indicates the discount rate which would return 

an NPV of $0, is also reported. 

Based on the previous assumptions and after 10 years of operations the project is 

assessed as deriving a positive Net Present Value (NPV) of $20.2 million (฿506.2 million) 
using a 12% real discount rate.  

The project presents an IRR of 18.2%.   

Table 8.5: Net Present Value Analysis 

Real 
Discount 
Rate 

PV Costs ($M) PV Benefits ($M) 
NPV (AUD 

$M) 
NPV 

(฿M) 

8% $1,452.2 $1,491.3 $39.1 ฿977.7 

12% $1,227.4 $1,247.6 $20.2 ฿506.2 

15% $1,054.1 $1,060.2 $6.2 ฿155.5 

Note: Totals may not sum due to rounding.  
Source: AEC  

Figure 8.1: Net Present Value by Year (12% Discount Rate) 

 

Source: AEC 
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Financial Assessment 

After 10 years of operations the project delivers a positive NPV of $20.2 million 
(฿506.2 million) using a 12% real discount rate. 

A purely Australian feeder cattle model retains a positive NPV at a 12% real discount 

rate ($2.8 million), however profitability is reduced due to the relatively higher costs of 
live exported cattle. Significant potential exists for a purely Australian feeder cattle 
operation to achieve a higher average price. Therefore, the financial assessment 
should be considered conservative relative to the base case (incorporating Thai 

slaughter cattle). 

 

8.1.2 Sensitivity Analysis 

This section examines the sensitivity of the financial analysis to key model inputs and 
assumptions used in the NPV assessment. 

Sensitivity analysis in this section has been undertaken using a Monte Carlo analysis 
across the following key assumptions used in the financial modelling. 

 Costs: 

o Capital costs 
o Live export cattle costs 
o Feedlot operating costs 
o Abattoir operating costs 
o Thai slaughter cattle costs 

 Revenues: 

o Deboned beef revenues 
o Other revenues. 

Each of the above assumptions has been tested in isolation with all other inputs held 
constant, with the results reported in the table below in terms of the modelled change in 

NPV resulting from the variance in the base assumptions at a discount rate of 12%. The 
final row of the table examines each assumption simultaneously to provide a ‘combined’ 
or overall sensitivity of the model findings to the assumptions used. The table also 

outlines the distribution used allowing for a 10% confidence interval, with the ‘5%’ and 
‘95%’ representing a 90% probability that the distribution and NPV will be within the 
range outlined in the table. 

Table 8.6: Sensitivity Analysis Summary, Discount Rate 12% 

Variable Distribution of Tested 
Variable (a) 

Net Present Value 
(AUD $M) 

5% 95% 5% 95% 

Costs     

Capital Expenditure 81.4% 118.6% $14.5 $26.0 

Live Export Cattle Costs 81.3% 118.6% -$125.8 $166.1 

Feedlot Operating Costs 81.3% 118.6% -$17.1 $57.5 

Thai Slaughter Cattle Costs 81.4% 118.6% -$15.3 $55.7 

Abattoir Operating Costs 81.3% 118.6% $16.0 $24.5 

Revenues     

Deboned Beef 81.4% 118.6% -$185.0 $225.4 

Other Revenues 81.3% 118.6% -$7.3 $47.7 

Total  As above As above -$237.0 $274.9 

Notes: (a) The percent distributions outlined in the table represent the deviation from the base assumptions for these variables 
using a +/- 5% confidence level. Details regarding the distributions used are provided below, noting the values in the table denote 

the percent increase/decrease at 5% and 95% confidence levels: 
 Capital expenditure: maximum 30% higher/minimum 30% lower 

 Live export costs: maximum 30% higher, minimum 30% lower 
 Feedlot operating costs: maximum 30% higher/minimum 30% lower 

 Thai slaughter cattle costs: maximum 30% higher, minimum 30% lower. 
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 Abattoir operating costs: maximum 30% higher, minimum 30% lower. 

 Deboned beef revenue: maximum 30% higher, minimum 30% lower. 
 Other revenues: maximum 30% higher, minimum 30% lower. 

Source: AEC 

Figure 8.2: Sensitivity Analysis (Combined Variables, 12% Discount Rate) 

 

Source: AEC 

The analysis indicates at a discount rate of 12%; there is a 90% probability the project 
will provide an NPV of between -$237.0 million (-฿6.0 billion) and $274.9 million (฿6.9 
billion). Sensitivity testing returned a positive NPV on approximately 55% of the 5,000 
iterations run in Monte Carlo analysis. This means that under a slight majority of the 

input parameters examined in this assessment the project results in a positive NPV.  

The NPV is influenced most strongly by the revenues associated with deboned beef and 
the costs associated with live export cattle, with revenues associated with this component 

providing considerably greater variation between 5% and 95% percentiles than other 
costs and revenues associated with the project (likely due to the high values).  

The direct correlation between cattle supply and beef output prices mean that the 
reported impact of these variables is likely to be overstated in the sensitivity analysis.  

Feedlot operating costs (specifically ration costs) are also a key variable determining the 
viability of the project. The potential to access cheaper feedstock options offers the 
potential for greatly improved viability. 

8.1.3 Potential Markets 

A high-level overview of potential domestic and export markets for the new facility based 
on current retail prices was undertaken in order to identify viable markets.  

Based on current Thai prices the facility may need to attract a price premium in order to 

be viable in the domestic market. Such a premium is possible given the potential quality 
and consistency of Australian feeder cattle feedlotted for 120 days and processed in a 

modern supply chain. 

Production is assessed to be competitive with Thailand’s fresh and chilled beef imports 
which averaged approximately AUD $14-$15/kg over 2014.  

Production costs also appear viable to service regional export markets (growing 

Vietnamese and Chinese demand in particular) should the proponent gain access to these 
lucrative beef markets.  
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Table 8.7: Potential Beef Market Retail Prices 

Country  

Retail Price (AUD/kg) 

Imputed Wholesale 
Price (Assuming 30% 

Retail Mark-up) 

Less Post-
Processing 
Transport 

Costs 
(AUD/kg) 

Imputed Abattoir 
Gate Return 

Potentially Viable 
Market 

Wet 
Market 

Super-
market 

Wet 
Market 

Super-
market 

Wet 
Market 

Super- 
market 

Wet 
Market 

Super- 
market 

Thailand $9.4 $11.0 $7.2 $8.4 $0.02 $7.2 $8.4 No No 

Malaysia $9.1 $11.7 $7.0 $9.0 $0.10 $6.9 $8.9 No No 

Vietnam $15.5 $17.4 $11.9 $13.4 $0.12 $11.8 $13.3 Yes Yes 

China $19.7 $21.4 $15.1 $16.5 $0.10 $15.0 $16.4 Yes Yes 

Indonesia1 $13.3 $16.3 $10.2 $12.6 $0.10 $10.1 $12.5 No Yes 

Philippines1 $6.3 $6.8 $4.8 $5.2 $0.13 $4.7 $5.1 No No 

Note: 1 Imports restricted due to FMD status. Estimates should be considered indicative only. Totals may not sum due to rounding. 

Source: Ainsworth (2015), World Freight Rates (2015), AEC 

Other potential market opportunities include the Middle East (Saudi Arabia, Israel, Egypt) 
and expanding inter-ASEAN trade as the regional market continues to develop. 

  
Thailand represents a significant domestic market for beef. However, high-value re-
export markets present the strongest opportunities for establishing a significant and 

financially viable new supply chain. 

Establishing access to new markets for processed beef will require leading technology 
and processes, animal welfare and supply chain traceability practice best achieved 

through an integrated and closed supply chain model. 



 New and Innovative Beef Supply Chain Models in Thailand 
DAFWA  

61 

9. Cost Benefit Analysis  

This assessment provides an overview of the net economic costs and benefits associated 
with establishing the new beef supply chain for the Western Australian economy between 
the financial years ending June 2018 and June 2037.  

The costs and benefits have been assessed against three real discount rates (4%, 7% 

and 10%), with the focus primarily on the standard 7% discount rate.  

The geographical scope of the project impact is the state of Western Australia. Costs 
and benefits assessed in this analysis relate to this catchment only. Net socio-economic 
impacts of the project to the Thai economy are not considered as part of this assessment.  

There are two scenarios compared in this assessment: 

 The base case: Examines the outcomes observed if the new supply chain is not 
established and the WA beef industry continues along as it is. Live export levels to 

Thailand may continue to grow, though will remain below the levels achieved with the 

implementation of the new supply chain 

 The project case: Examines the outcomes if the new supply chain is established (as 
outlined in Chapter 7). The project is expected to increase overall live exports from 
WA by up to 40,000 head per year once fully operational. 

The cost benefit analysis below provides guidance on the net impact of the project case 

against the base case. A detailed overview of the methodology applied in conducting this 
assessment is provided in Appendix D.  

Decision Criteria:   

The NPV and Benefit Cost Ratio (BCR) will be the primary decision criteria for the 
economic appraisal. The NPV of a project expresses the difference between the Present 
Value (PV) of future benefits and PV of future costs, i.e.: NPV = PV Benefits – PV Costs. 
The BCR provides the ratio between the PV of benefits and PV of costs, i.e., BCR = PV 

Benefits /PV Costs. 

Where the economic appraisal results in a: 

 Positive NPV and BCR above 1: the project will be deemed as being desirable   

 NPV equal to zero and BCR of 1: the project will be deemed neutral (i.e., neither 
desirable nor undesirable) 

 Negative NPV and BCR below 1: the project will be deemed undesirable. 

9.1 Quantification & Valuation of Costs & Benefits 

9.1.1 Costs 

Loss of Economic Activity from Domestic Cattle Processing 

The proposed supply chain model has a primary focus on sourcing existing live export 
feeder cattle. However, increased demand for live export cattle has the potential to 

create greater competition for cattle and an ultimate reduction in throughput for the 
domestic processing sector (in the absence of a corresponding increase in supply). To 
test and account for this in the analysis the increase in live export demand for 40,000 WA 
cattle per annum corresponds to a decrease in local cattle production by approximately 
0.7% per annum compared to the base case (or approximately 3,000 head). 

The estimate has been derived based on CIE (2011) who identified the Australian live 
export trade as reducing domestic production by around 5% due to increased competition 

for cattle and just under a 15% increase in WA live export demand due to the project.  

Domestic processing output has been estimated at approximately $1,800 per head 
assuming: 

 An average 250 kg carcass weight at $5.30/kg cwt 

 Processing costs of $370/head plus a 25% margin.  
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Production turnover in and of itself does not represent an economic benefit. Gross Value 

Added (GVA) activity (wages and salaries of workers plus gross operating surplus) 
presents a more appropriate measure of the economic value of the activity. Ratios of GVA 
per dollar of spend were used from the WA Input-Output tables for the meat and meat 

product processing industry to convert producer revenues to GVA activity. Flow-on 
activity was not included.  

It has also been assumed that only 50% of the wages and salaries component of value 
added represents a net economic benefit to the WA economy. This reflects that not all 
employment supported by the additional production would represent net new incomes for 
residents and that people employed due to the activity that would otherwise be 
unemployed would still contribute to economic activity. 

9.1.2 Benefits 

Additional Value Gains for Producers 

Increased demand for live export cattle is expected to drive additional returns to WA 

graziers through increased competition to buy cattle and a resultant change in market 
prices.   

Previous works undertaken by CIE (2011) identified the Australian live cattle export 

industry as a whole generates an additional 4.1% return to producers above an industry 
solely supplying the domestic processing sector.  

For the purposes of this assessment, a 0.6% price increase2 has been applied across all 
WA live exported cattle (average approximately 280,000 head per annum since 2011). At 
an average weight of 375kg and price of $3.30/kg, the project would generate an 
additional return of just over $7/head (approximately $2 million per annum). 

The project may also potentially lead to an increase in prices for cattle sold through the 

domestic processing sector. In order to retain a conservative estimate of benefits, 
additional price returns to graziers from these cattle have been assumed to represent a 
transfer of benefits between graziers and processors/consumers and has not been 
incorporated into the CBA modelling.  

The ultimate impact of these price increases would depend upon the location of the final 
consumer and the capacity of processors and retailers to pass on the price increase.  

Economic Activity from Additional WA Cattle Production 

The additional prices received for cattle have the potential to encourage greater 
production, as new enterprises and additional investment (e.g. water storage) become 
more financially attractive.   

For modelling purposes, a relatively inelastic supply elasticity of 0.4 has been applied 
based on CIE (2011) who utilised a Global Meat Industry (GMI) modelling approach to 
determine the economic impact of live exports to the Australian economy. This elasticity 

suggests that the 0.6% increase in price would induce a 0.2% increase in WA production 
(approximately 1,700 head turnoff per annum) at an average value of $1,238/head3 
leading to an additional production value of around $2 million per annum.  

Turnover in and of itself does not represent an economic benefit. GVA activity (wages 
and salaries of workers plus gross operating surplus) presents a more accurate measure 

of economic benefit of this spend. Ratios of GVA per dollar of spend were used from the 
WA Input-Output tables for the sheep, grains, beef and dairy cattle industry convert 

producer revenues to GVA activity. Flow-on activity was not included.  

It has also been conservatively assumed that only 50% of the wages and salaries 
component of value added represents a net economic benefit to the WA economy. This 
reflects that not all employment supported by the additional production would represent 
net new incomes for residents and that people employed due to the project that would 
otherwise be unemployed would still contribute to economic activity without the project. 

                                                

2 Based on approximately 15% increase in live cattle export demand (40,000 head per annum) due to the project. 

3 Assuming additional production targets the live export market (375kgs @ $3.30/kg lwt).  
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9.1.3 Costs & Benefits Not Included 

The new supply chain has the potential to generate further impacts to the WA economy 
to those outlined in the sections above as being incorporated in the modelling, including: 

Benefits: 

 Productivity improvements: Greater access to live export markets may support 

increased industry investment resulting in additional productivity and industry value 
growth 

 Market Diversification: With decreased reliance on the existing Indonesian and 
Middle East live export markets and, in particular, a potential market for cattle 
outside of the existing light weight Indonesian specifications 

 Regional economic benefits: Potential for increased value across the livestock 
sector supporting one of the key industry sectors in Northern WA. 

Costs: 

 Competition with WA processed beef exports: Potential exists for production 
from the new supply chain to compete with Western Australian processed beef 
exports in either Thailand or third country markets. Given the modest levels of 

production from the new supply chain within the context of global demand, there is 
unlikely to be a significant impact on WA processed beef export volumes or prices. 
The existing preference for live export within the Rangelands suggests that the new 
supply chain would predominately compete with existing live export markets including 
Indonesia, Vietnam, Malaysia and the Middle East.   

9.2 Cost Benefit Assessment 

9.2.1 Summary of Costs and Benefits 

The table below outlines the PV of the identified costs and benefits associated with the 
project between the financial year ended June 2018 and the financial year ended June 
2037 at discount rates of 4%, 7% and 10%. At a 7% discount rate the:  

 PV of total costs is estimated to be approximately $9.6 million 

 PV of total benefits is estimated to be approximately $32.9 million. 

Table 9.1: Summary of Costs and Benefits, Total and Discounted Values, 2018 to 2037 
(Financial Year Ended June) 
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Costs         

Loss of Economic Activity from Domestic Cattle Processing $16.9 $12.0 $9.6 $7.9 

Total Costs $16.9 $12.0 $9.6 $7.9 

Benefits         

Additional Profits for Producers $40.3 $28.5 $22.9 $18.9 

Economic Activity from Additional Cattle Production $17.6 $12.5 $10.0 $8.3 

Total Benefits $58.0 $41.0 $32.9 $27.1 

Note: Totals presented in the table may not equal the sum of costs and benefits due to rounding.  

Source: AEC  
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9.2.2 Summary of Results 

Assuming a discount rate of 7%, the NPV of the project is estimated to be $23.2 million, 
with a BCR of 3.42, which implies an economic return in present value terms of $3.42 for 
every dollar cost. The project is assessed to provide a positive NPV at all discount rates 

between 4% and 10%.  

Table 9.2: Economic Appraisal Results 

Real Discount 
Rate 

PV Costs ($M) PV Benefits 
($M) 

NPV ($M) BCR 

4% $12.0 $41.0 $29.0 3.42 

7% $9.6 $32.9 $23.2 3.42 

10% $7.9 $27.1 $19.2 3.42 

Note: NPV presented in the table may not exactly equal PV of Benefit less PV of Costs reported due to rounding.  
Source: AEC 

The analysis identifies the project would be deemed economically desirable (across all 

discount rates) with the benefits outweighing the costs. The development is not assessed 

as being sensitive to the discount rate used, with the economic appraisal returning a 
positive NPV and BCR above 1 at all discount rates examined.  

9.2.3 Sensitivity Analysis 

Sensitivity analysis in this section has been undertaken using a Monte Carlo analysis (see 
Appendix D for more details regarding Monte Carlo analysis) across the following key 
assumptions used in the economic analysis modelling: 

 Costs: 

o Loss of economic activity from domestic cattle processing  

 Benefits: 

o Additional profits for producers 

o Economic activity from additional cattle production. 

Each of the above assumptions has been tested in isolation with all other inputs held 

constant, with the results reported in the table below in terms of the modelled change in 
NPV resulting from the variance in the base assumptions at a discount rate of 7%. The 
final row of the table examines each assumption simultaneously to provide a ‘combined’ 
or overall sensitivity of the model findings to the assumptions used. The table also 
outlines the distribution used allowing for a 10% confidence interval, with the ‘5%’ and 
‘95%’ representing a 90% probability that the distribution and NPV will be within the 
range outlined in the table. 

Table 9.3: Sensitivity Analysis Summary, Discount Rate 7% 

Variable 

Distribution of Tested Net Present Value 

Variable (a) ($ Million) 

5% 95% 5% 95% 

Costs         

Loss of Economic Activity from Domestic 
Cattle Processing 

81.3% 118.6% $21.5 $25.0 

Benefits         

Additional Profits for Producers 81.3% 118.6% $19.0 $27.5 

Economic Activity from Additional Cattle 
Production 

81.3% 118.6% $21.4 $25.1 

Combined As above As above $18.2 $28.2 

Notes: (a) The percent distributions outlined in the table represent the deviation from the base assumptions for these variables 

using a +/- 5% confidence level. Details regarding the distributions used are provided below, noting the values in the table denote 
the percent increase/decrease at 5% and 95% confidence levels: 

 Loss of economic activity from domestic processing: maximum 30% higher, minimum 30% lower 
 Economic activity from additional cattle production: maximum 30% higher, minimum 30% lower 

 Additional producer profits: maximum 30% higher, minimum 30% lower. 

Source: AEC 
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Figure 9.1: Sensitivity Analysis (Combined Variables, 7% Discount Rate) 

 
Source: AEC 

The table shows, at a discount rate of 7%, there is a 90% probability the project will 

provide an NPV of between $18.2 million and $28.2 million. Sensitivity testing returned a 
positive NPV on all iterations run in the Monte Carlo analysis. This means that even in the 
worst extremities of the input parameters examined and tested in this assessment the 
project results in a positive NPV.  

The NPV is influenced most strongly by the benefits associated with the economic activity 
from increased producer profits, with benefits associated with these components 
providing considerably greater variation between 5% and 95% percentiles than other 

costs and benefits associated with the project (likely due to the higher values). 
Nonetheless, under all scenarios assessed the project results in a positive NPV at 7%.  

Sensitivity analysis shows the project CBA is relatively robust and not overly sensitive to 

assumptions relating to costs and benefits.  

9.2.4 Limitations 

There are a number of modelling limitations associated with this assessment which 

should be considered in the context of broader findings, key CBA limitations of this 
analysis include: 

 The modelling parameters have been adapted from published works, which consider 
both the Australian beef cattle and live export industries as a whole. Parameters 
specific to the current WA industry and considering a relatively modest increase in 
live export will likely vary 

 Flow-on domestic industry benefits have not been considered in the analysis. Ceteris 

Paribus, the domestic processing supply chain is likely to support higher flow-on 
economic activity compared to live export. 

  
Developing a new integrated supply chain involving live export of feeder cattle into 

Thailand has the potential to generate significant socio-economic benefits for Western 
Australia.  

A new supply chain focusing on expanded Rangelands production and diversion of 
existing live export cattle into a closed supply chain featuring leading technology and 

best practice animal welfare and traceability will maximise the socio-economic benefits 
for Western Australia.   
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10. Socio-Economic Benefits for Thailand 

The establishment of new and innovative beef supply chains utilising Western Australian 
cattle provides significant development potential for the Thai beef industry. Access to 
high-quality and disease-free feeder stock generates substantial potential to enhance the 
capacity, operational efficiency and market reach of Thailand’s beef sector.  

Key specific in-country benefits include: 

 Infrastructure and technology transfer: Development of new meat processing 
technology to supply the domestic and regional export markets 

 Diversified & new local processing alternatives: New processing options for local 
cattle producers and access to new and high-value markets 

 Contribution to the industry capacity of Thai beef feedlotting and processing: 
Potential to significantly develop the scale and capacity of the Thai beef feedlotting 

industry and processing sector based on importing Australian live cattle  

 Trade development and strategic alignment: Further positioning Thailand as a 
key food processing hub, supplying value-added agricultural exports to regional 
markets. An enhanced beef sector will further leverage Thailand’s reputation as a 
trusted supplier of high-quality and safe food products alongside the world-leading 
seafood and poultry sectors 

 Economic development, including: 

o Direct output of nearly ฿6 billion per annum once fully operational 

o Capital expenditure of over ฿700 million 

o Direct employment of over 550 jobs across feedlot and abattoir operations (as 
well as training and skills development opportunities) 

o High-level economic modelling suggests this level of direct activity could 
contribute ฿4.7 billion to Thailand’s Gross Domestic Product (GDP) per annum 

including direct and flow-on impacts.  

Industry consultation highlighted there may be concerns with potential impacts on local 
producers and potentially the local market. Stakeholders felt it was crucial to pursue the 
opportunity in a collaborative fashion, developing new markets and industry capacity in 
such a way as to support rather than simply compete with the existing local industry.   

Means through which the new supply chain could be developed in a collaborative fashion, 
incorporating the existing industry include: 

 Co-investment in the new supply chain between Australian and Thai stakeholders 
(including Thai processors, WA graziers, Thai feedlot operators)  

 Access to the new processing infrastructure for existing producers and feedlot 
operators 

 Involvement of existing industry in new supply chain operation and capacity building 
(e.g. training and skills development, feedlot operations, abattoir processes) 

 Collaboration in the development of new processed meat export markets (such as 

across ASEAN, China, the Middle East).  

  
Western Australian live exports offer access to high-quality and disease-free feeder stock 
in order to enhance the capacity, operational efficiency and market reach of Thailand’s 

beef sector. 

A new, integrated supply chain which focusses on leading technology, best management 
practice and collaborative export market development will maximise the socio-economic 

benefits for Thailand.   



 New and Innovative Beef Supply Chain Models in Thailand 
DAFWA  

67 

11. Risk Assessment 

A high-level risk assessment has been undertaken based on the model supply chain. 
Feedlotting and processing beef cattle is by its nature a high-risk venture. Critical risks 
identified across the new supply chain include: 

 Cattle supply levels and cost 

 Feedstock availability and cost 

 Health and safety  

 Transportation 

 Financial competition from other processors and live export 

 Bio-security and market access risk. 

A summary of the key identified risks determined to be medium or higher and proposed 

mitigation strategies to enhance the viability and sustainability of the new supply chain 

are provided in the table below.  

Table 11.1: Risk Matrix 

Risk Area Likelihood Impact Mitigation Strategy 

Production Risks 
  

  

Cattle Mortality in 
Feedlot/Transit 

Medium High 

 Acquire stock insurance to hedge against excessive 
mortality 

 Vaccinate against key disease risks 
 Ensure quality/reliability of live export supply chain 

Cattle Supply Shortages High High 
 Diversify supply sources (across Northern Australia, Thai 

producers, potential live imports from Myanmar, boxed 
quarter or half carcasses) 

Disease Outbreaks (FMD) Medium High 
 Vaccinate and inspect all supply cattle (local slaughter and 

live export feeder) for FMD and other disease risks 

Ration Shortages Medium High 
 Establish diversified feedstock supply chains. Ensure 

sufficient storage capacity to cover potential shortages 

Skilled Labour Availability Medium Medium 
 Develop initial skills training capacity in conjunction with 

Australian bodies (MLA, LiveCorp, established feedlot 
operators) 

Development Risks 
   

Infrastructure Requirements Medium Medium 
 Fully scope site infrastructure requirements (e.g. effluent 

disposal, transport access, utility connections prior to 
committing capital) 

Development Timeframes Medium Medium 
 Ensure sufficient timeframes for development across the 

new supply chain (including seasonal climate) 

Financial Risks 
  

  

Exchange Rate Variation 
between USD, AUD, TBH and 
Third Party Export Countries 

High High 
 Consider hedging options to limit exchange rate exposure 
 Contract management 

Cattle Supply Costs (live 
export and Thai) 

High High 
 Diversify supply sources (across Northern Australia, Thai 

Producers, potential live imports from Myanmar) 

Feedlot Ration Costs High High 

 Establish diversified feedstock supply chains and identify 
lower cost feed options (i.e. direct from growers, co-
products, etc.) 

 Establish feedlot in a cost effective location to access 
feedstocks 

Capital Costs  Medium Medium 

 Confirm capital requirements and suitable contingency 
funds prior to undertaking works 

 Ensure detailed designs and engineering studies are 
completed prior to commencement 

Transportation Costs High High 

 Establish operations in a suitable location to minimise 
transport costs 

 Vertical integration of transport supply chain 
 Contract management 
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Risk Area Likelihood Impact Mitigation Strategy 

Market Prices High High 
 Differentiate supply chain output to improve price stability 
 Establish long-term contracts with key customers 
 Diversify supply base of source product  

Operating Costs (Supplier 
Costs, Utilities, Labour) 

High Medium 

 Maximise operational efficiency of inputs (water, 
electricity, etc.) 

 Maintain a network of suppliers (i.e. not overly reliant on 
single killed staff member or supplier) 

Legislative Risks 
  

  

Environmental Requirements 
(e.g. Effluent Disposal) 

Medium High 
 Develop effluent treatment systems compliant with specific 

site requirements 

ESCAS Requirements/Leakage Low High 
 Strict oversight of cattle movements and production 

aspects 
 Closed supply chain 

Acquiring Entry to/Closure of 
Export Markets 
(Biosecurity/FMD/BSE) 

High High  Develop strong and diversified trade links  

Site/BOI Approval Medium High 
 Confirm site and BOI approval prior to undertaking 

significant capital investment 

Health and Safety - Worker 
Injury/Death 

Medium High 
 Develop world standard facilities and staff WHS 

understanding/capacity across supply chain 

Market Risks 
   

Thai Beef Demand Levels High High 
 Promote beef consumption 
 Further develop market niche based on quality and 

consistency of output 

Competition from Existing 
Suppliers in Thai and Third 
Country Markets 

High Medium 
 Differentiate supply chain output to improve price stability 
 Establish long-term contracts with key customers 

Source: Australian Government (2010), AEC 
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12. Action Plan 

12.1 Action Plan 

Realising the potential of a new and innovative supply chain will require ongoing 

commitment and cooperation from a broad range of Thai and Australian stakeholders. 
Significant support will be required to address the identified risks and information gaps 
and facilitate the required development, scale, and market access to establish a viable 
and sustainable live export and beef processing supply chain.  

The table below represents a high-level overview of the key actions, timeframes and 
responsible stakeholder groups involved in facilitating the opportunity for developing a 

significant new beef supply chain between WA and Thailand.  

Table 12.1: Initial Action Plan 

Action Timeframe Stakeholders 

Investment Opportunity Development 
  

Confirm the market potential and key stakeholder commitment to 
development new and innovative Australian-Thai beef supply chains 

0-12 months 

DAFWA, Meat and 
Livestock Australia 

(MLA), BOI, 
Department of 

Livestock 
Development (DLD) 

Confirm the preferred site location/s and incentive package for feedlotting 
and processing facilities 

+6 months BOI, DLD, IEAT 

Identify and approach potential investment sources 
+6 months - Ongoing as 

required 
DAFWA, BOI 

Secure Funding for 12-Month Trial to Capture Evidence-Based Data   

Small scale trial feedlotting of Australian live export feeder cattle to 
confirm ration suitability, weight gains, potential risks 

+12 months 
Private Proponents, 

DLD 

Feedlotting and processing worker skills development 
+6 months - Ongoing as 

required 
DLD, MLA 

Undertake detailed feasibility study 
+6 months - Ongoing as 

required 
Private Investment 

Proponents 

Investment Facilitation and Support 
  

Assist proponents with approvals processes 
+6-12 months - Ongoing 

as required 

BOI, Austrade, DLD, 
Ministry of Industry, 

Department of 
Agriculture, Thai 
Food and Drug 
Administration 

Assist Proponents with Supplier and Market Procurement 
  

Live Export Cattle Supply 
+6 months - Ongoing as 

required 
DAFWA, MLA, 

LiveCorp 

Thai cattle supply 
+6 months - Ongoing as 

required 
DLD 

Feedstock supplies 
+6 months - Ongoing as 

required 
DLD, Thai Feed 

Millers Association 

Site selection and procurement 
+6 months - Ongoing as 

required 
BOI 

Establish Retail and Export Linkages 
  

Establish Thai market distribution 
+6-12 months - Ongoing 

as required 
Private Proponent, 

Austrade, BOI 

Establish access to key re-export markets, including SPS protocols and 
facility certification: 
 China 
 Vietnam 
 Malaysia 
 Other as identified 

+12-24 months - Ongoing 
as required 

Private Proponent, 
Austrade, BOI, DLD 

Source: AEC 
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12.2 Approval Requirements 

A broad range of regulatory approvals will be required in order to facilitate the 
development of a new supply chain across live export/import, business approval, 
construction and operations. Changes to the requirements and processes will occur based 
on the specific location selected. 

A summary of the key requirements and responsible stakeholder organisations is 
provided below. Thailand has developed a One-Start-One-Stop (OSOS) investment centre 
in order to facilitate interactions between the various governments and departments 

involved throughout the approval process.  

Figure 12.1: Project Approval Requirements 

 

Source: AEC 
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Appendix A: Thai Beef Cattle Industry 

Background 

Thailand has one of the most sophisticated livestock industries in South East Asia, with a 

well-developed feedlot industry and imports cattle from Myanmar for fattening for the 
domestic market but predominantly for on-selling to surrounding South East Asian 
countries. In the past, the trade used to be south to Malaysia and Singapore, however 
recently with China’s increased affluence and demand for beef the trade is now 
predominantly north to China. 

Herd Numbers 

Thailand has one of the largest cattle and buffalo herds in ASEAN at 6.5 million head, 
according to FAO (2010) statistics. However, significant uncertainty exists regarding the 
accuracy of herd numbers.  

In contrast to the 2010 FAO Estimates, the official Thailand national slaughter figures for 

2014/15 which were reported to be close to 1 million head with a similar figure presented 
for the last two years.  

Comparing theses slaughter statistics to the national herd population numbers this 
provides some indication as to the size of the Thai herd. Assuming that the amount of 
cattle imported from Myanmar are similar to those being exported to China and Vietnam, 
domestic processing of 1 million head would mean that the domestic herd includes about 
two million breeding cows in order to produce that number to kill and replace itself. This 

suggests a national cattle and buffalo herd of approximately 4-5 million head (Ainsworth, 
2015). 

Cattle numbers in Thailand have expanded considerably in relation to buffalo numbers 
which have declined. Buffaloes have gone from being the largest percentage of this stock 
to being the smaller proportion. This changing composition reflects primarily the 
increased demand for beef in Thailand and the reduced demand of Thai farmers for 

animal draught power. 

Import & Exports 

Live Cattle 

Thailand imports cattle from Myanmar for fattening and on-selling to neighbouring 
countries. In the past, these were predominantly south to Malaysia. However there has 

now been a significant move to exporting to Lao with the majority of animals are then 
being traded into Vietnam from where they are in most cases on-sold to China or barged 
directly to China up the Mekong River. 

Due ongoing demand growth and the approval of an agreed health protocol with 
Australia, Thailand commenced importing feeder and slaughter cattle from Australia in 
January 2015 and had imported 9,000 head to the end of September. 

While Thailand officially bans the export of live cattle across its borders (with a few 

exceptions), ‘grey market’ smuggling into China via barges upstream on the Mekong 
River represents a substantial known export market for Thai cattle.  

From the north-eastern Thai river port city of Chiang Rai, traders ship about 10,000 live 
cattle per month on barges up-river to the Chinese provincial city of Xishuangbanna on 
the Mekong. Thai cattle also cross the Mekong River at Nong Khai to Vientiane in Laos 
where they are trucked onwards by road to either China (Xishuangbanna) or Vietnam 

(Hanoi). Sources suggest that this road trade accounts for about 12,000 head per month. 
Domestic supplies for southern Thailand are supplemented by imports from Myanmar, 
but these cattle continue to be harder to source with strong competition from Chinese 
buyers operating inside Myanmar.   
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Table A.1: Live Bovine Animals Imports & Exports 2010-2014 

Year Malaysia Lao Myanmar Cambodia Vietnam Total 

Import 
Head USD/kg Head USD/kg Head USD/kg Head USD/kg Head USD/kg Head 

USD 
$M 

2010 - - - - 40,119 $2.88 - - - - 40,228 $5.4 

2011 - - - - 71,575 $2.69 - - - - 71,672 $10.2 

2012 - - - - 102,644 $3.43 - - - - 103,826 $13.7 

2013 - - - - 306,495 $3.25 - - - - 308,209 $33.1 

2014 - - - - 156,679 $4.26 - - - - 157,647 $67.6 

Export Malaysia Lao PDR Myanmar Cambodia Vietnam Total 

Year Head USD/kg Head USD/kg Head USD /kg Head USD /kg Head USD /kg Head USD 

2010 133,169 $2.83 86,835 $3.49 52,574 $2.82 220 $3.09 713 $2.85 274,601 $49.6 

2011 109,681 $2.79 13,033 $3.31 1,738 $2.79 1,329 $2.79 281 $2.79 127,454 $49.6 

2012 99,499 $3.18 85,654 $4.91 4,720 $1.77 1,650 $1.67 322 $2.05 568,231 $47.2 

2013 43,312 $3.15 300,999 $3.89 936 $1.76 30 $3.27 3,998 $4.42 357,354 $75.2 

2014 27,059 $3.51 336,119 $4.65 78 $4.00 458 $3.38 374 $3.29 364,222 $79.7 

Source: United Nations (2015) 

Processed Beef 

A summary of Thai fresh and frozen meat exports and imports are set out in the tables 
below. 

Table A.2: Thailand 2010-14 Import & Export Tonnages 

Meat 
Type 

0201 (Meat of bovine animals, 
fresh or chilled) 

0202 (Meat of bovine animals, 
frozen) 

Year Import (MT) Export (MT) Import (MT) Export (MT) 

2010 876.7 - 3,088.3 1,428.1 

2011 1,017.8 57.8 13,598.5 11,357.9 

2012 1,070.5 76.9 24,093.8 19,746.8 

2013 1,190.5 - 11,447.5 8,231.0 

2014 1,279.6 229.9 16,585.5 10,839.5 

Source: United Nations (2015) 

Table A.3: Thailand 2010-14 Import & Export Prices (USD/kg) 

Meat 
Type 

0201 (Meat of bovine animals, fresh or 
chilled) 

0202 (Meat of bovine animals, frozen) 

Year Import (USD/kg) Export (USD/kg) Import (USD/kg) Export (USD/kg) 

2010 $8.88 $0.00 $4.13 $2.43 

2011 $9.47 $4.39 $3.22 $2.75 

2012 $10.60 - $3.05 $2.83 

2013 $10.88 $4.38 $3.44 $2.53 

2014 $10.80 $5.15 $4.01 $3.28 

Source: United Nations (2015)  

Disease Risks 

Outbreaks of infectious diseases such as Foot and Mouth Disease (FMD) in rural Thailand 
are a common occurrence with the most recent being: 

 FMD in the North East at the end of February – mainly dairy cattle area 

 FMD in the North first week of March. 

Some of the major bovine disease problems in Northern Thailand as haemorrhagic 

septicaemia, FMD, trypanosome evansi infection, mineral deficiencies, fasciolosis in 
swamp buffalo (to a lesser extent cattle) and gastrointestinal parasitism in buffalo calves. 
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The OIE lists the following diseases that have been reported as present, absent or never 

reported for Thailand based on a six-monthly report Jan-Jun 2015. 

Table A.4: OIE Diseases Present in Thailand Jan-Jun 2015 

Diseases Present in the Country Domestic Wild 

Disease Notifiable Status Notifiable Status 

Brucellosis (Brucella abortus) 
 

Disease present 
 

Absent (since 2007) 

Brucellosis (Brucella melitensis) 
 

Disease present 
 

Absent (since Unknown) 

Foot and mouth disease 
 

Disease present 
 

Absent (since 12/2014) 

Haemorrhagic septicaemia 
 

Disease present 
 

No information 

Rabies 
 

Disease present 
 

Absent (since 2007) 

Trypanosomosis 
 

Disease present 
 

Absent (since Unknown 

Source: OIE (2015) 

Prices 

There has been a steady increase in both import and export cattle prices over the last 5 
years, as shown in the table below, as demand from China increases 

Figure A.1: Thailand Average Import & Export Cattle Prices 2010-14 – USD per Kg 
Liveweight 

 

Source: United Nations (2015) 

More recent Asian live weight prices are shown in Figure A.2 as reported by Ainsworth 

(2015). The Thai cattle market remains reasonably steady with the Slaughter Steer price 
decline AUD $3.92/kg in September 2015 solely due to the weakening of the Baht against 

the AUD.  
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Figure A.2: Asian Slaughter Steer Liveweight Prices (AUD) 

 

Source: Ainsworth (2015) 

Domestic Meat Prices 

Indicative prices for wet and supermarket beef, broiler chicken, and slaughter steers 
have been obtained from Ainsworth (2015) as presented in the table below. 

Table A.5: Thailand Prices 

Date 
Wet Market 

AUD/kg 
Supermarket 

AUD/kg 
Broiler Chicken 

AUD/kg 
Slaughter Steer 

AUD/kg 

01-Apr-15 $9.88 $11.07 $2.77 $4.47 

01-May-15 $9.05 $10.57 $2.64 $3.68 

01-Jun-15 $8.85 $10.76 $2.69 $3.65 

01-Jul-15 $9.45 $11.02 $2.75 $3.54 

01-Aug-15 $9.02 $10.98 $2.75 $4.31 

01-Sep-15 $9.41 $10.98 $2.75 $3.92 

Source: Ainsworth (2015) 
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Appendix B: Conditions for the Importation 
of Deboned Meat into Malaysia from South 

American Countries 

1. Source of cattle for slaughter 

o All animals should come from holding yards certified by a competent government 
veterinary authority of the exporting country to be healthy and free from Foot and 
Mouth Disease (FMD), Rinderpest and Anthrax; such animals should have been 
resident on the holding yards for a period of not less than 3 months 

2. Approved abattoir 

o Slaughter should be carried out at the approved abattoir 

3. Procedures to be adopted at the approved abattoir 

o Animals for slaughter should be examined daily from FMD and other infectious 
and contagious disease 

o  Feed for animals in the holding yards should be obtained from FMD-free areas 

o The entire consignment for export to Malaysia at the abattoir holding yards must 
be rejected in the event that FMD or Rinderpest is detected. Reintroduction of 

animals for the purpose of export to Malaysia should only be undertaken after 
thorough disinfection of the holding yards under the supervision of competent 
veterinary authorities of the exporting country and not less than two weeks after 
disinfection has been completed 

o All animals slaughtered should be subjected to detail post-mortem inspection in 
accordance to meat inspection procedures 

o In the event that FMD is detected during meat inspection entire consignment for 

export to Malaysia must be rejected followed by disinfection of the abattoir and 
holding yards under the supervision of competent veterinary authorities of the 

exporting country 

o All carcasses should be eviscerated, dressed and held at a temperature of 2-10 C 
for a minimum period of 24 hours at the approved abattoir or cold storage before 
the meat is processed, chilled or frozen for export to Malaysia 

o The carcases should be deboned at an approved processing plant under sanitary 

conditions; all lymph nodes and diaphragm must be excluded 

o The meat should not be treated with any preservative, colouring matter or other 
foreign substances 

o The deboned meat must be packed hygienically and stored under sanitary 
conditions 

4.    Transportation of deboned meat 

o     The consignment should be accompanied by the following documents: 

 A certificate certifying that the animals in the holding yards are healthy and 
free from FMD, Rinderpest and Anthrax 

 A meat inspection certificate certifying that the meat has been derived from 
animals subjected to ante-mortem and post-mortem examination and had 
been found to be free from infectious and contagious disease and that the 
meat is fit for human consumption and that every precaution had been taken 

to prevent contamination or treatment with preservative, colouring matter or 
other foreign substance prior to export 

 A certificate certifying that the carcase has been deboned at an approved 
processing plant under sanitary conditions and that all lymph nodes and 
diaphragm have been excluded 
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 A certificate certifying that the slaughter of animals has been done according 

to Muslim rites and that all slaughtering, chilling, processing, transportation 
and all other acts in connection with handling and consignment of the meat 
has been done separated from the other species of animals 

o The vehicle/container used for the transportation of the deboned meat must be in 
hygienic condition and refrigerated 

o Transportation should be directed to an approved destination through the 
International Port or Airport of the exporting country 

5.    Surrender of official documents in Malaysia 

o All official documents required under this importation must be surrendered to the 
Director of State Veterinary Services on behalf of the Director General on arrival 

in Malaysia 

6.     Other conditions 

o The premises shall be subjected to inspection by the Department of Veterinary 

Services 

o All animals should be slaughtered according to Muslim rites and all slaughtering, 
chilling, processing, transportation and all other acts in connection with the 

handling and consignment of this meat must be done separated from the other 
species of animals. 
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Appendix C: Location Multi-Criteria 
Comparative Analysis 

The following sections provide a high level analysis of potential South East Asian host 
countries for meat processing investment and potential feedlot and abattoir location 

options within Thailand. 

Country Comparison 

A high-level analysis of potential South East Asian investment destinations for new beef 
supply chain investment is presented in the table below.  

Table C.1: Investment Country Comparison 

Factor Thailand Vietnam Indonesia 

Market Size       

Population (Millions) 67.0 89.9 249.9  

Annual Beef Consumption 
(Tonnes) 

0.13 million 1.1 million 0.5 million 

Beef Cattle Herd (Head) 6.5 million 5.9 million 1.3 million 

Market Access       

Live Import Tariffs (Australia) nil 2.5% 2.5% 

Live Import Quota Restrictions nil nil 100,000/quarter 

Ease of Doing Business (Rank 
of 189) 

49 90 109 

Shipping Distance (Nautical 
Miles) 

2,566  2,281  1,486 

Freehold Foreign Land 
Ownership 

Yes No No 

Establishment and 
Operating Costs 

      

Average Labour Cost 
(USD/month) 

$490 $145 $142 

Construction Costs (2014 Index 
UK=100) 

35 30 28 

Investment Incentives 

 Three years corporate 
Income tax exemption plus 
merit-based incentives 

 Exemption of import duty 
on machinery 

 Exemption of import duty 
on raw or essential 
materials used in 
manufacturing export 
products 

 The right for foreigners to 
own freehold land 

 The right to bring in skilled 
foreign workers as well as 
their spouses or 
dependents 

 The right to remit money 
abroad 

 Preferential tax rates (the 
duration of entitlement to 
such rates and the duration 
of exemption from and 
reduction of tax in 
accordance with the law on 
tax) 

 Accelerated depreciation of 
fixed assets 

 Extended land use permits 
 

 Tax relief facility for a 
period of between 5 and 10 
years, starting from the 
commencement of its 
commercial production  

 After the expiration of the 
tax holiday, the taxpayer 
will be entitled to an 
income tax reduction of 
50% for a further 2 years 

 Accelerated depreciation 
and amortisation 

Source: World Bank (2015), FAO (2010), OECD (2015), ARCADIS (2014), BOI (2015a), Invest Vietnam (2015), AEC 

A high-level Multi-Criteria Comparative Analysis (MCCA) was developed based on key 

market indicators. For each indicator, a qualitative ranking system was applied as 
highlighted in the table below.  
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Table C.2: MCCA Ranking 

Rank Definition 

5 Very Highly Suitable 

4 Highly Suitable 

3 Suitable 

2 Marginal 

1 Unsuitable 

Source: AEC 

Thailand ranks strongly (vs. Vietnam and Indonesia) in the following areas: 

 Market access (ease of doing business, trade access) 

 Investment incentives. 

Areas of potential weakness include: 

 Operating costs 

 Domestic market size. 

The desirability of each investment country will ultimately depend on the needs and 
priorities of individual project proponents.   

Table C.3: Country MCCA Analysis 

Factor Indicator 

Ranking 
System 

Ranking Weighting 
Weighted 

Score 
Thailand 

Weighted 
Score 

Vietnam 

Weighted 
Score 

Indonesia 

Market Size        

Annual Beef Consumption Beef Consumption  

> MT Rank 

20% 0.2 0.8 0.6 

0.1 1 

0.3 2 

0.5 3 

1 4 

2 5 

Market Access        

Live Import Tariffs 
% Tariff Live 
Imports 

<% Tariff Ranking 

5% 0.3 0.2 0.2 

50% 1 

30% 2 

10% 3 

5% 4 

0% 5 

Live Import Quotas Annual Quota No. 

>Quota Ranking 

10% 0.5 0.5 0.4 

50,000 1 

100,000 2 

150,000 3 

300,000 4 

Unlimited 5 

FMD Status FMD Free Status 

FMD Free Ranking 

20% 0.2 0.2 1.0 No 1 

Yes 5 

Ease of Doing Business Rank /189 

<Rank Ranking 

20% 0.8 0.4 0.4 

20 5 

50 4 

80 3 

110 2 

120 1 

Shipping Distance  
Estimated Shipping 
Distance (NM) 

<Distance Ranking 
5% 0.1 0.1 0.2 

1,000 5 
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Factor Indicator 

Ranking 
System 

Ranking Weighting 
Weighted 

Score 
Thailand 

Weighted 
Score 

Vietnam 

Weighted 
Score 

Indonesia 

1,500 4 

2,000 3 

2,500 2 

3,000 1 

Agricultural Exports  
Agricultural Export 
Value ($US billion) 

>$ Billion 
US 

Ranking 

10% 0.5 0.3 0.5 

$30 5 

$20 4 

$10 3 

$5 2 

$1 1 

Cost Competitiveness        

Labour Cost 
Average Wage 
(USD/Month) 

>Wage Ranking 

5% 0.2 0.3 0.3 

$150 5 

$300 4 

$550 3 

$700 2 

$950 1 

Construction Costs 
2014 Construction 
Cost Index 
(UK=100) 

<Index Ranking 

5% 0.2 0.3 0.2 

30 5 

40 4 

50 3 

60 2 

70 1 

Total N.A. 100% 2.9 3.0 3.8 

Source: AEC 

Special Economic Zones (SEZs) 

The use of SEZs including industrial estates/parks and bonded type incentives is common 
across Asia as a means to compete for mobile investment and foster economic growth.  

Generally, types of SEZ in Asia fall into four categories, being industrial parks/estates, 
special economic zones, eco-industrial parks, and technology parks (UNIDO, 2015). Of 
these the main types of SEZ relevant to this project are: 

 Industrial Parks/Estates: Industrial parks/estates range in sophistication from 

barely providing physical infrastructures such as roads and public utilities to providing 
a wide-range of soft infrastructures such as common facilities, and support services 
such as consulting, financial services, training, technical guidance, information 
services, joint research facilities, and business support services. In addition to the 
provision of physical and soft infrastructure, investment incentives are also offered 
through national and/or regional bodies 

 Special Economic Zones: A SEZ is a generic term that can include Free Trade 

Zones (FTZs), Export Processing Zones (EPZs), Enterprise Zones, and Freeports 
(FPs). SEZs are a designated area where trade and/or taxation laws such as tariffs, 
quotas, or duties differ from the rest of the country. 

A high-level comparison of the SEZ offerings across Thailand, Vietnam, and Indonesia is 
provided in the table below.  
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Table C.4: Special Economic Zone Comparison 

Factor Vietnam Thailand Indonesia 

Industrial Parks/Estates 295 44 260 

SEZs 15 5 5 

Million Employees in SEZs (2014) 2.4 0.5 4 

Base Investment Incentives 

 Three years corporate 
Income tax exemption 
plus merit-based 
incentives 

 Exemption of import 
duty on machinery 

 Exemption of import 
duty on raw or 
essential materials 
used in manufacturing 
export products 

 The right for 
foreigners to own 
freehold land 

 The right to bring in 
skilled foreign workers 
as well as their 
spouses or 
dependents 

 The right to remit 
money abroad 

 Preferential tax rates. 
Initial exemption 
followed by a 
preferential rate 

 Accelerated 
depreciation of fixed 
assets 

 Extended land use 
permits 

 Right to carry financial 
losses forward for tax 
purposes 

 

 Tax relief facility for a 
period of between 5 
and 10 years, starting 
from the 
commencement of its 
commercial production  

 After the expiration of 
the tax holiday, the 
taxpayer will be 
entitled to an income 
tax reduction of 50% 
for a further 2 years 

 Accelerated 
depreciation and 
amortisation 

Source: UNIDO (2015), Invest Vietnam (2015), Indonesian Investment Coordinating Board (2015) 

Within-Country Site Analysis 

A MCCA was applied in order to analyse preliminary feedlotting and processing sites. 
Candidate SEZs, industrial estates/parks and identified freehold site areas were assessed 
across the five key criteria: 

 Land availability and suitability 

 Infrastructure access 

 Consumer and supplier access 

 Labour  

 Investment incentives.  

 For each of the five criteria, a qualitative rank was assigned to each potential site 
based on overall suitability as defined in the table below.  

Table C.5: MCCA Ranking 

Rank Definition 

5 Very Highly Suitable 

4 Highly Suitable 

3 Suitable 

2 Marginal 

1 Unsuitable 

Source: AEC 

A detailed breakdown of the MCCA criteria and weightings is provided in the table below.  
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Table C.6: MCCA Selection Criteria 

Indicator Measure 
 
Ranking System 
 

Weighting 
% 

Infrastructure 
 

  

Port Access Distance to Nearest Major Port 

> Distance (km) Rank 

15% 

200 1 

100 2 

75 3 

50 4 

30 5 

Other Infrastructure 
Access 

BOI Zone Ranking (ranking based on incomes and 
primary facilities) 

Zoning Rank 

5% 
3 2 

2 4 

1 5 

Land   
   

Land Availability Ha Available 

> Ha Rank 

5% 

30 1 

40 2 

100 3 

150 4 

200 5 

Land Cost Purchase Costs (Baht/ha) 

> Baht/ha Rank 

5% 

80 1 

50 2 

40 3 

30 4 

20 5 

Zoning Suitability Approved for Facilities 

Feedlot Plus 
Abattoir 

5 

20% 
Abattoir Only 2 

Other 1 

Market Access   
   

Domestic Market 
Access 

Distance to Bangkok (km) 

> Distance (km) Rank 

10% 

2,000 1 

400 2 

300 3 

200 4 

100 5 

Local Cattle Market 
Access 

Distance to North Eastern Thailand  

> Distance (km) Rank 

10% 

2,000 1 

800 2 

500 3 

100 4 

50 5 

Supplier Access 
Employment Size of Regional Farm Animal Feed 
Manufacturing Sector  

> Employees Rank 

5% 

5,000 5 

4,000 4 

3,000 3 

1,000 2 

500 1 
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Indicator Measure 
 
Ranking System 
 

Weighting 
% 

Labour   
   

Labour Availability Provincial Population 

> Population Rank 

5% 

50,000 1 

200,000 2 

500,000 3 

800,000 4 

2,000,000 5 

Labour Cost Avg. of Regional Agricultural and Manufacturing Wages 

> Baht/Annum Rank 

5% 

25,000 1 

20,000 2 

10,000 3 

8,000 4 

6,000 5 

Skills Availability 
Regional No. of Manufacturing and Agricultural Workers 
('000) 

> Workers 
('000) 

Rank 

5% 

100 1 

500 2 

1,000 3 

2,000 4 

3,000 5 

Investment 
Incentives      

Zone Status 
Type of Zone and Corresponding Approval and Incentive 
Support 

Zone Type Rank 

10% 

SEZ 5 

BOI Estate 4 

BOI 
Park/Approved 

Freehold 
3 

Non BOI 
Park/Freehold 

2 

Other 1 

Source: AEC 

A ranking of one across any selection criteria immediately excludes the site from further 
analysis.  

A total of 35 potential sites were examined; the top 10 ranked locations are provided in 
the table below.  

Table C.7: MCCA Outcomes (Top 10 Sites) 

Rank Site Province Suitability Score /5 
Potential Zoning 

Suitability1 

1 Sakaeo SEZ Sa Kaeo 3.6 Feedlot Plus Abattoir 

2 Suphanburi Freehold Suphan Buri  3.5 Feedlot Plus Abattoir 

3 Saraburi Freehold Sara Buri  3.5 Feedlot Plus Abattoir 

4 Rojana Industrial Park Rayong (Pluak Daeng) Rayong  3.5 Abattoir Only 

5 Trat SEZ Trat 3.5 Feedlot Plus Abattoir 

6 Songkhla SEZ Songkhla 3.5 Feedlot Plus Abattoir 

7 Rojana Industrial Park Ayutthaya Ayutthaya 3.3 Abattoir Only 

8 Rojana Industrial Park Rayong (Ban Khai) Rayong  3.3 Abattoir Only 

9 Narathiwat SEZ Narathiwat 3.2 Feedlot Plus Abattoir 

10 Hemaraj Rayong Industrial Land Rayong 3.1 Abattoir Only 

Note: 1 Indicative only.  

Source: AEC   
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Figure C.1: Potential Project Locations (Top 6 Ranks) 

 

Source: AEC 

The high-level analysis suggests that newly established SEZs in reasonable proximity of 

port access and freehold sites in the established feedlotting areas to the north of 
Bangkok are the preferred locations.  

Overall the following is noted relating to potential location alternatives: 

 SEZs provide strong opportunities to capture regional border trade, incorporate the 
potential to either co-locate feedlot and abattoir operations within a new site or 
establish the abattoir within a developed industrial park/estate within the prescribed 

SEZ districts. Key weaknesses of locating within an SEZ are significant distances to 

the domestic population base and the lower level of infrastructure and general 
economic development within these regions 

 Greenfield sites provide lower upfront land purchase costs and a greater selection of 
location options (i.e. not limited to prescribed estates/parks/SEZ’s). Limitations 
include the requirement for BOI approval to purchase land freehold and the potential 
requirement for additional infrastructure development to service operations 

 Industrial parks/estates provide established infrastructure and services and are 
located in strong positions to support re-exporting and domestic market distribution. 
Key limitations include the inability to co-locate feedlot and abattoir operations due to 
zoning restrictions, high land costs, and the restriction of site options. 

The ultimate location will depend heavily on the individual requirements of the project 
proponent. The intent of developing this MCCA is to highlight a range of potential options 
for further analysis, not to exclude site options from future investigation.    
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Appendix D: Cost Benefit Analysis 
Methodology 

Step 1: Define the Scope and Boundary 

To enable a robust determination of the net benefits of undertaking a given project, it is 
necessary to specify base case and alternative case scenarios. The base case scenario 
represents the ‘without project’ scenario and the alternative or ‘with project’ scenario 
examines the impact with the project in place. 

The base case (without) scenario is represented by line NB1 (bc) over time T1 to T2 in the 

figure below. The investment in the project at time T1 is likely to generate a benefit, 
which is represented by line NB2 (bd). Therefore the net benefit flowing from investment 
in the project is identified by calculating the area (bcd) between NB1 and NB2. 

Figure D.1. With and Without Scenarios 

 

a 
b c 

d 

T1 T2 

Benefit 

Time 

NB2 

NB1 

 

Source: AEC 

Step 2: Identify Costs and Benefits 

A comprehensive quantitative specification of the benefits and costs included in the 
evaluation and their various timings is required and includes a clear outline of all major 
underlying assumptions. These impacts, both positive and negative, are then tabulated 

and where possible valued in dollar terms.  

Some impacts may not be quantifiable. Where this occurs the impacts and their 
respective magnitudes will be examined qualitatively for consideration in the overall 
analysis. 

Financing costs are not included in a CBA. As a method of project appraisal, CBA 
examines a project’s profitability independently of the terms on which debt finance is 
arranged. This does not mean, however, that the cost of capital is not considered in CBA, 

as the capital expenses are included in the year in which the transaction occurs, and the 
discount rate (discussed below in Step 5) should be selected to provide a good indication 
of the opportunity cost of funds, as determined by the capital market. 

Step 3: Quantify and Value Costs and Benefits 

CBA attempts to measure the value of all costs and benefits that are expected to result 
from the activity in economic terms. It includes estimating costs and benefits that are 
‘unpriced’ and not the subject of normal market transactions but which nevertheless 
entail the use of real resources. These attributes are referred to as ‘non-market’ goods or 
impacts. In each of these cases, quantification of the effects in money terms is an 
important part of the evaluation. 
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However, projects frequently have non-market impacts that are difficult to quantify. Where 

the impact does not have a readily identifiable dollar value, proxies and other measures 
should be developed as these issues represent real costs and benefits.   

One commonly used method of approximating values for non-market impacts is ‘benefit 

transfer’. Benefit transfer (BT) means taking already calculated values from previously 
conducted studies and applying them to different study sites and situations. In light of 
the significant costs and technical skills needed in using the methodologies outlined in the 
table above, for many policy makers utilising BT techniques can provide an adequate 
solution.   

Context is extremely important when deciding which values to transfer and from where.  
Factors such as population, number of households, and regional characteristics should be 

considered when undertaking benefit transfer. For example, as population density 
increases over time, individual households may value nearby open space and parks more 
highly. Other factors to be considered include, depending on the location of the original 
study, utilising foreign exchange rates, demographic data, and respective inflation rates.  

Benefit transfer should only be regarded as an approximation. Transferring values from 

similar regions with similar markets is important, and results can be misleading if values 

are transferred between countries that have starkly different economies (for example a 
benefit transfer from the Solomon Islands to Vancouver would likely have only limited 
applicability). However, sometimes only an indicative value for environmental assets is all 
that is required. 

Step 4: Tabulate Annual Costs and Benefits 

All identified and quantified benefits and costs are tabulated to identify where and how 
often they occur. Tabulation provides an easy method for checking that all the issues and 
outcomes identified have been addressed and provides a picture of the flow of costs, 
benefits and their sources. 

Step 5: Calculate the Net Benefit in Dollar Terms 

As costs and benefits are specified over time it is necessary to reduce the stream of 

benefits and costs to present values. The present value concept is based on the time 
value of money – the idea that a dollar received today is worth more than a dollar to be 
received in the future. The present value of a cash flow is the equivalent value of the 
future cashflow should the entire cashflow be received today. The time value of money is 

determined by the given discount rate to enable the comparison of options by a common 
measure.   

The selection of appropriate discount rates is of particular importance because they apply 
to much of the decision criteria and consequently the interpretation of results. The higher 
the discount rate, the less weight or importance is placed on future cash flows.  

The choice of discount rates should reflect the weighted average cost of capital (WACC).  
For this analysis, a base discount rate of 7% has been used to represent the minimum 

rate of return, in line with Australian Government guidelines. As all values used in the 
CBA are in real terms, the discount rate does not incorporate inflation (i.e., it is a real 
discount rate, as opposed to a nominal discount rate).  

To assess the sensitivity of the project to the discount rate used, discount rates either 
side of the base discount rate (7%) have also been examined (4% and 10%).  

The formula for determining the present value is: 

n

n

r

FV
PV

)1( 
  

Where: 

PV = present value today 

FV = future value n periods from now 

r = discount rate per period 
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n = number of periods 

Extending this to a series of cash flows the present value is calculated as: 

n
n

r

FV

r

FV

r

FV
PV

)1()1()1( 2
2

1
1








   

Once the stream of costs and benefits have been reduced to their present values the Net 
Present Value (NPV) can be calculated as the difference between the present value of 
benefits and present value of costs. If the present value of benefits is greater than the 
present value of costs then the option or project would have a net economic benefit. 

In addition to the NPV, the internal rate of return (IRR) and benefit-cost ratio (BCR) can 

provide useful information regarding the attractiveness of a project. The IRR provides an 
estimate of the discount rate at which the NPV of the project equals zero, i.e., it 
represents the maximum WACC at which the project would be deemed desirable. 
However, in terms of whether a project is considered desirable or not, the IRR and BCR 
will always return the same result as the NPV decision criterion. 

Step 6: Sensitivity Analysis 

Sensitivity analysis allows for the testing of the key assumptions and the identification of 
the critical variables within the analysis to gain greater insight into the drivers to the case 
being examined. 

A series of Monte Carlo analyses has been conducted in order to test the sensitivity of the 
model outputs to changes in key variables. Monte Carlo simulation is a computerised 

technique that provides decision-makers with a range of possible outcomes and the 
probabilities they will occur for any choice of action. Monte Carlo simulation works by 
building models of possible results by substituting a range of values – the probability 
distribution – for any factor that has inherent uncertainty. It then calculates results over 
and over, each time using a different set of random values from the probability functions. 
The outputs from Monte Carlo simulation are distributions of possible outcome values.  

During a Monte Carlo simulation, values are sampled at random from the input 
probability distributions. Each set of samples is called an iteration, and the resulting 

outcome from that sample is recorded. Monte Carlo simulation does this hundreds or 
thousands of times, and the result is a probability distribution of possible outcomes. In 
this way, Monte Carlo simulation provides a comprehensive view of what may happen. It 
describes what could happen and how likely it is to happen. 
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