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Executive Summary 

This report outlines the findings of SGS Economics and Planning’s (SGS’s) analysis of the feasibility 

of developing a sustainable and commercially viable horticulture industry in the Indian Ocean 

Territories.  Funding for this work has been jointly provided by Christmas Island Phosphates (CIP) 

and the Attorney Generals Department’s (AGD’s) Economic Development Fund. 

 

The premise for this work lies in the import reliance of the IOT for its supply of fresh fruit and 

vegetables.  Through the addition of $7.50 per kilo to produce that is air-freighted, and $3.50 per 

kilo to produce that is sea-freighted, the retail price paid by the end consumer is substantially 

higher than that on the mainland.  Furthermore, import reliance tends to result in a lower quality of 

produce (both visually and nutritionally), a shorter produce shelf life, and a variable reliability of 

supply. The culmination of these factors presents a significant food security concern for IOT 

residents. 

 

Throughout consultation for the study, a common community justification for import reliance was 

the difficulty of local production; with pests, soil quality, water quality and prior failures provided 

as indicators of the infeasibility of production.  This study, however has determined that production 

is both possible and commercially feasible, on both a large commercial, and small community 

garden scale.   

 

Prior to system design, an assessment of factors likely to influence the supply of, and demand for 

horticultural produce was undertaken.  The assessment criteria for supply factors were: 

• Land – Is there sufficient suitable, available land that can be leased at a relatively minimal 

cost? 

• Water – Can water harvesting support the operation?  That is, is there sufficient natural 

rainfall to support industry operation? Or, if not, is there sufficient groundwater supply to 

support operation should rainfall be insufficient? 

• Nutrient Management – Are there sufficient soil nutrients to support horticultural 

production?  Can such nutrients be cheaply and easily generated? Are there any other 

barriers to healthy plant growth? 

• Labour – Is there available labour in the local market with the skills and interest to suit 

horticultural production?  Can labour be attracted at an affordable rate? 

 

Key findings included the need for measures to restrict the impact of production on the fragile local 

ecosystem (in particular the natural water supply); the need for some manner of soil regeneration 

to support productivity; and the need for wages to be sufficiently high to attract workers to the 

system. 

 

The assessment criteria for demand factors were: 

• Distribution Chain – Is there sufficient infrastructure in the local market to facilitate the 

transfer from farm-gate to the consumer table? 

• Quantity of Consumption – Are current consumption levels sufficient to support local 

industry operation? 
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• Produce Pricing – Is the pricing of market alternatives to local produce a barrier to entry? 

Would there be a sufficient margin for a new market entry to undercut current prices while 

still retaining profitability? 

All of these factors were significantly supportive of the expansion of local horticulture production. 

 

Utilising this information, a system was designed that would deliver the fresh produce needs of the 

community, whilst having minimal impact on the local environment.  The system for both 

Christmas and the Cocos (Keeling) Islands consists of three key components: a biologically active 

compost system, which captures current organic waste streams on the island for transformation 

into productive compost; a commercial horticulture system; and a series of community gardens.   

 

A feasibility analysis for each of these systems was undertaken, with the findings portrayed below.  

Significantly, both the commercial and compost systems were found to be independently 

sustainable, while the community gardens will require grant funding to underwrite start-up cost. 

 

Net Present Value and IRR of Christmas Island Systems 

 

Commercial 

System 

Compost 

System 

Community 

Gardens 

Present Value of Total Expenses $12,373,194 $658,391  $233,935  

Present Value of Total Revenue  $14,249,905 $1,126,899  $220,802  

Net Present Value $1,876,711 $468,507 $13,132  

IRR 15% 33% 7% 

 

Net Present Value and IRR of Cocos (Keeling) Island Systems 

 

Commercial 

System 

Compost 

System 

Community 

Garden 

Present Value of Total Expenses $5,143,965  $404,909   $51,808  

Present Value of Total Revenue  $5,836,311  $483,476  $44,160  

Net Present Value $692,345  $78,568  $7,648  

IRR 14% 12% -15% 

 

Sensitivity analysis was undertaken to determine the level by which on-island pricing could be 

reduced, whilst still retaining profitability.  This analysis determined that prices could be reduced 

by 13% on Christmas Island without grant funding support, and by up to 28% should start-up 

costs be subsidised.  In the Cocos (Keeling) Islands, prices could be reduced by 12% and 19% 

respectively using the same criteria. 

 

Risk assessment and implementation matrices were prepared for both systems, outlining key 

actions necessary to drive the sustainable development of the industry throughout the IOT.  The 

most significant of these was the necessity for all stakeholders, including both Shires, the AGD, 

Parks Australia, CIP and the community to cooperate and collaborate in the delivery of these 

systems. 
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1 Introduction 

The Indian Ocean Territories (IOT) have for many years predominantly relied upon importation for 

their supply of fresh fruit and vegetables. While there is an assortment of small, local, horticultural 

operations throughout the Territories, these only contribute a small proportion of the fruit and 

vegetables produce consumed domestically1, with imports accounting for over 95% of produce 

passing through private retail and institutional supply channels2.  There are high economic, 

environmental and social costs to the Islands due to this reliance, with the result being that fruit 

and vegetables are high in price and often poor in quality.  Furthermore, this reliance can often 

lead to unreliable supply, which presents a food security concern.  

 

In response to this trend, Christmas Island Phosphates (CIP), supported by funding from the 

Attorney Generals Department’s (AGD) Economic Development Fund, has engaged SGS Economics 

& Planning Pty Ltd (SGS) and Trust Nature Pty Ltd to undertake a feasibility study into the 

establishment of a sustainable horticultural industry in the IOT. 

1.1 Terms of Reference 

The terms of reference for the study, as articulated in the project brief are as follows: 

 

• A review of previous studies, as well as prior successes and failures of the horticultural 

industry in the IOT; 

• Investigation of and reporting on relevant research initiatives; 

• Investigation of and reporting on initiatives on similar island horticultural efforts; 

• A community consultation process; 

• Risk assessment and mitigation consideration; 

• Development of costed scenarios to reduce the import and increase the export of 

horticultural produce from the IOT. 

 

This report represents the primary output of the consultancy, articulating the feasibility of a 

scenario for horticulture industry development on both Christmas and the Cocos (Keeling) Islands.  

Given the nature of food security concerns on the Island, and following discussions with the 

steering team, the scenario that is proposed will prioritise import replacement in the first instance, 

with opportunities for export identified as a secondary objective.   

 

 

 

                                                
1 Throughout the report, the term ‘domestic’ is used to refer to the economy of the IOTs, 
rather than the national economy of Australia. 

2 Analysis of consumption trends is based upon a survey of all supermarkets, restaurants, 
cafes and institutional purchases (ie. SERCO and the Cocos Co-op).  Subsequently, estimates 
of produce from small subsistence farms that do not pass through these channels have not 
been estimated. 
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1.2 Remainder of the Report 

The remainder of this report is structured as follows: 

 

• Section 2: frames the context for the report, including a review of the critical factors 

driving the need for a domestic horticulture industry. Recommendations from previous 

reports that hold bearing on the current study are also reviewed.  Finally, the successes 

and failures of previous horticultural ventures are reviewed and key challenges for the 

study identified.   

 

• Section 3: analyses the supply and demand factors likely to influence industry 

development on both Christmas and the Cocos (Keeling) Islands.  Specific criteria of land, 

water, labour, capital, and nutrient management are used to assess horticultural supply 

components in the IOT, while pricing and distribution are utilised as criteria to assess 

demand components.  Community support is then taken into consideration as an 

overarching theme to drive successful industry establishment.  

 

• Section 4: outlines the proposed approach for development of a sustainable industry.  The 

methodology specifically articulates the resources, management model and supporting 

elements required for a sustainable system.  Opportunities and benefits associated with the 

proposed system are also discussed. 

 

• Section 5: reports the findings of a series of discounted-cashflow analyses, which assess 

the commercial feasibility of the systems proposed in Section 4.    Proposed funding 

sources for the systems are also outlined. 

 

• Section 6: articulates a series of strategies and actions to guide the implementation of the 

system.  Risks associated with the proposed system, along with appropriate mitigation 

strategies are also discussed.   

 

 



Horticulture in the Indian Ocean Territories / Feasibility Study 

 

3 

 

2 Study Context 

2.1 The Islands’ Import Dependency 

Domestic horticultural production in the IOT is limited to a small scale commercial producer on 

Christmas Island and a series of subsistence gardens for self-consumption throughout the 

Territories.  As a result, the IOT rely heavily upon sea and air freight to supply local demand for 

fruit and vegetable produce.  This import reliance has resulted in increased prices, decreased 

produce quality, and reduced reliability of supply. 

 

Price increases are driven by the substantial cost associated with freight transport.  Air freight adds 

on average $7.50 to every kilo of produce transported, while sea freight costs importers a levy of 

approximately $3.50 per kilo3.  Given the limited shelf life of the majority of imported produce, 

however, air freight is often the required medium for fruit and vegetable transport. Subsequently, 

prices of $12.00/kg for lettuce or $11.50/kg for tomato are relatively common.  These prices in 

turn have the dual effect of lowering consumption levels, posing a potential health risk to the local 

population; and lowering disposable income.  While it is noted that the demand for food is 

relatively inelastic (ie. generally does not shift with changes in price) the high prices in the IOT do 

appear to have affected consumer behaviour, with community members indicating a desire to 

purchase a greater quantity of fresh produce, should it be available at a lower price. 

 

Decreased produce quality, and subsequently nutrient value, is another symptom of the IOT import 

reliance.  Generally speaking, the lower the number of ‘food miles’ travelled by any item of 

produce, the better its shelf life and nutrient value.  Subsequently, local retailers, cafes and 

restaurants have all indicated a preference for local produce.  Local businesses have also expressed 

concern over the quality of imported produce, given the additional risk of poor handling either at 

the port of origin, or in transit.  For example, one local business indicated that their weekly 

produce order had been left in an unrefrigerated shed in the sun for 48 hours.  Others have 

indicated that produce with a particularly short shelf life, such as strawberries, often arrived in 

various states of decomposition, not suitable for public sale or consumption, and further that they 

dispose of at least 25 per cent of all fresh produce they purchase.  While these examples may not 

necessary be common practice with every import of produce, they exhibit the additional economic 

risk borne by importers through import reliance. 

 

Import reliance also introduces additional risk in terms of reliability of supply.  For example, during 

the swell season (November to March) it is often difficult for ships to dock at the Flying Fish Cove 

Port on Christmas Island.  This can result in either delayed or postponed shipments, reducing 

available produce supply for the Island, and forcing a commensurate increase in local prices.  This 

in turn further exacerbates the ramifications of price increases on local consumption and disposable 

income.  In recent years, shipping delays of as long as four months have been experienced under 

extreme conditions. 

                                                
3 This is an approximate estimate based upon consultation with retailers.  Sea freight is 
charged at a rate of $7,000 per 27m3 container via Zentner Shipping. 
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The combined impact of increased prices, decreased quality, and reduced reliability is one of 

significant food security concern. 

Food Security 

Food security is defined by the Food and Agriculture Organisation of the United Nations (FAO) as 

‘the ability of all people at all times to have both physical and economic access to a sufficient 

amount of safe and nutritious food, which meets their dietary needs and food preference for an 

active and healthy life’.4  However, despite their integration into an agriculturally rich and diverse 

economy such as Australia, the territories of Christmas and the Cocos (Keeling) Islands are subject 

to significant food security risk.  

 

Table 1 outlines the comparative pricing index for fresh fruit and vegetable produce between Perth 

and the IOTs.  Perth has an index figure of 100, as the metropolitan prices are used as the basis 

for comparison.  A higher comparative figure indicates a relatively more expensive average price 

for fruit and vegetables, while a lower comparative figure indicates a more affordable basket of 

goods.  As indicated in the table, both Christmas Island and the Cocos (Keeling) Islands are 

confronted by significantly higher prices for fresh fruit and vegetable produce.  Both Christmas 

Island and Cocos (Keeling) Islands have comparative price indexes of 201 (implying a basket of 

goods twice as expensive as that in metropolitan Perth).  These estimations are considered 

conservative. 

 

Table 1 Regional Price Index, Perth, Regional WA and the Indian Ocean 

Territories, 2009/2010 

 Perth Regional WA Christmas 

Island 

Cocos (Keeling) 

Islands 

Oranges (1kg) $3.28 $3.64 $4.50 $4.66 

Bananas (1kg) $3.79 $4.21 $9.50 $11.30 

Potatoes (1kg) $2.65 $2.94 $4.50 $3.93 

Tomatoes (1kg) $3.38 $3.75 $10.00 $11.60 

Carrots (1kg) $1.71 $1.90 $3.50 $2.63 

Onions (1kg) $2.37 $2.63 $3.50 $2.87 

Comparative Price Index 100 111 201 201 

Source: Australian Bureau of Statistics (2009) CPI September 2009 Release, complemented by 

consultation with local retailers on both Christmas and the Cocos (Keeling) Islands (2010) 

 

                                                
4 http://www.fao.org  
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By comparison, a 2007 report by the Western Australian Department of Local Government and 

Regional Development estimated regional prices for fresh fruit and vegetables to vary from 99.6-

112.3 depending upon the region. While a relatively higher price can be expected, given the 

remoteness of the IOTs, the magnitude of the price differential has significant implications for the 

‘economic access’ of islanders to a ‘sufficient amount of safe and nutritious food’ as per the FAO’s 

food security definition. This access is similarly affected by the quality and reliability of supply, with 

both factors influencing available supply of produce for domestic consumption. 

Prior Industry Development 

Presently, the horticultural industry throughout the IOT comprises an assortment of small local 

operators.  There are several small private vegetable gardens, and a larger commercial banana and 

hydroponics operation on Christmas Island.  Similarly, there are a number of small subsistence 

gardens being cultivated at the rear of residences on both West and Home Island on the Cocos 

(Keeling) Islands.  This manner of cultivation is more prominent on Home Island, where planning 

has provided for a small garden allotment at the rear of each dwelling. 

 

The commercial operation on Christmas Island is run by Dennis Jones, an Island local.  He is 

currently producing bananas in a large fruit forest plantation, as well as tomatoes, cucumbers, and 

lettuces within two greenhouses.  At the time of consultation, Dennis was in the process of 

expanding his operation to a third greenhouse in order to supply a further component of the 

significant local demand.   

 

Other local producers on Christmas Island have developed a degree of sophistication with their 

small garden plantations, with visual evidence of forays into ash composting and shade provision to 

support seedling growth.  Evidence of horticultural expertise is particularly prevalent amongst the 

local Chinese and Malay communities.  Other previous horticultural forays have included a 

feasibility study into a hydroponic system in 2003 (which identified a significant financial shortfall 

in system establishment), and anecdotal evidence of failed crops in the gardens of a number of 

local residences.  The systemic failure of a number of locals in their attempts to produce fruit and 

vegetables has resulted in a general community perception that it is too difficult and/ or impossible 

to grow fruit and vegetable produce locally.  

 

Supporting industries such as poultry, or livestock, are not currently present on Christmas Island, 

though both goats and chickens have been farmed in the past.   

 

The Cocos (Keeling) Islands have had a more productive horticultural history.  Traditionally, the 

population of the Islands was significantly higher than at present.  For example, in the late 1940s 

and early 1950s there were upward of 2,000 Cocos Malays on Home Island, significantly more than 

the present (2010) population of 450.  At this time, the community was entirely self sufficient on 

locally grown fruit and vegetable produce, with large productive farms on Horsburgh Island.  

However, in the ensuing decades, the population of the Islands has declined, and the community 

has become increasingly dependent upon imported produce. 

 

Prior to its closure earlier this decade, ‘the Cocos Farm’ on West Island was a 7ha productive 

horticultural system.  At its peak, the site was producing a significant range of produce, and 

incorporated multiple greenhouses, cold storage facilities, irrigation and an on-site residential 
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dwelling.  However due to declining returns and inefficient distribution channels the farm was 

forced to close.  An expression of interest for the commercial rehabilitation of the farm to a 

functioning venture has been released, however, for a variety of reasons has not been pursued. 

Presently, there are active honey operations on the site, and several wild-growing fruit trees.  

Beyond the honey operation however, the only active use on the site is a set-down point for 

machinery and materials being used for the Rumah Baru construction project. 

 

There have also been horticultural operations in the Oceania House Gardens on Home Island, with 

a Green Corps project concluding in 2008.  The Oceania House Gardens site is particularly 

significant as a large portion of the ground-soil at the site has been shipped across from Christmas 

Island.  Presently however, little intensive horticulture remains, and the site is largely cleared open 

space. 

 

Subsistence gardens are commonplace on Home Island, with a number of West Island residents 

also investing in their own horticultural production.  The method of planting and production varies 

between residences, however hydroponic, in-ground and potted systems have all been observed.  

There are also small-scale poultry operations on Home Island, and these present a significant 

opportunity for integration into a horticultural system through both the use of manure for compost, 

and the poultry’s ability to consume threatening pests.  Currently these benefits are not being 

realised, with poultry operations located away from residences to minimise noise and odour 

pollution. 

 

In order to summarise the opportunities for the industry going forward, Table 2 outlines both the 

successes and shortcomings of the horticultural industry in the IOT to date.  Successes indicate 

enabling factors that will assist industry development in moving forward, while shortcomings 

indicate potential obstacles to industry development that have previously been encountered. 

 

Table 2 Summary of Successes and Shortcomings in Previous IOT 

Horticulture Ventures 

Successes Shortcomings 

Christmas Island 

• Establishment and growth of a 

small commercial producer in the 

horticultural precinct at Drumsite; 

• Several ‘subsistence’ gardens’ and 

small scale fruit forests; and 

• Propagation of over 50 species of 

fruit and vegetable on-island. 

 

 

 

 

 

 

 

 

Christmas Island 

• Infeasibility of a large scale hydroponic 

system due to the significant associated 

expense; 

• Presence of a number of pests (Nematodes, 

rats, birds, fruit flies etc.); 

• Calcium content of the water supply; 

• Lack of horticultural education; 

• Counter-seasonal crop planting; 

• Application of European farming practices to 

a tropical system; and 

• Availability of accommodation for 

horticultural employees. 
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Successes Shortcomings 

Cocos (Keeling) Islands 

• Small banana plantations; 

• Established poultry industry 

(though currently not integrated 

into a horticultural system);  

• Lack of a fruit fly presence; and 

• Proven capacity for fruit production 

at the ‘Cocos Farm’ site. 

Cocos (Keeling) Islands 

• Soil quality; 

• A lack of economic incentive for 

participation; 

• Preference for imported produce by 

institutional purchasers; 

• Unsustainable farming practices; 

• While fruit fly free, the presence of a number 

of pests (including nematodes, rats and 

beetles) 

• Availability of accommodation for 

horticultural employees; and 

• The gradual decline and eventual closure of 

the ‘Cocos Farm’ 

 

 

A more detailed analysis of the factors likely to affect the establishment of a sustainable 

horticultural supply is provided in Section 3 of this report. 

2.2 Review of Prior Studies 

The growth and development of the horticultural industry in the Indian Ocean Territories is an 

economic opportunity that has been highlighted in a number of recent studies.  The predominant 

rationale behind this emphasis has been the apparent need for economic diversification in the 

Territories, and the necessity for establishment of food security through import replacement.  

Significantly, a recurring theme throughout the literature is that horticultural production is viable, 

with numerous examples of small scale horticultural activities across the Territories. 

 

A comprehensive list of current recommendations that support horticultural development is 

outlined in Appendix A.  Key themes to these recommendations include the following: 

• There is a need throughout the IOT to reduce import reliance through the encouragement 

of rural development, including agriculture, horticulture and aquaculture; 

• The establishment of community gardens throughout the IOT would provide benefits 

associated with both community interaction, as well as domestic food production; 

• Cooperation between a number of stakeholders will be necessary to realise horticultural 

development (AGD, local Shires, WA Department of Agriculture and Food (DAF), 

WaterCorp, Australian Quarantine and Inspection Service (AQIS) etc.); 

• There is a necessity to investigate potential research facility investment across both 

Christmas Island and the Cocos (Keeling) Islands, with an emphasis on the Former 

Quarantine Station site on West Island; 

• There is a long term opportunity for the release of ex-mining leases into the market for 

horticultural development; and 

• Waste-water reuse presents a significant opportunity for horticultural development. 
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While the timing of a number of these recommendations may require revision in order to support 

the short term development of a viable industry, each of them provides support for the growth of 

horticultural activity in the IOT. 

 

Despite the opportunity that these recommendations present, however, it is also important to be 

cognisant of the potential threats to industry establishment, and any potential risks that industry 

establishment may pose.  Concerns specifically articulated in the literature include: 

• The fragility of the Christmas Island eco-system, as highlighted by the Revised Interim 

Report to the Christmas Island Expert Working Group (2009).  Subsequently, consideration 

of the introduction of any new horticultural species will require thorough quarantine review; 

• The necessity to protect the pristine ecological environment of the Cocos (Keeling) Islands, 

which are currently not subject to the threat of fruit fly or other pests currently present on 

Christmas Island; 

• The risks associated with climate change, including saline inundation of the Home Island 

lens; shifting hydrological cycles that may increase droughts throughout the IOT; and the 

impact of increased temperature and humidity on local vegetation.  The Maunsell AECom 

(2009) report highlights that these risks pose a greater threat to the Cocos (Keeling) 

Islands given its low altitude. 

• Limited knowledge of the current capacity of the Christmas Island aquifers presents an 

additional concern for horticultural establishment.  Subsequently any scenario will require 

due consideration in order to minimise strain on the Christmas Island water supply. 

2.3 Key Issues / Challenges for the Study 

It is important to acknowledge that there are a number of challenges to the preparation of a robust 

feasibility analysis for the development of an integrated system of horticulture throughout the IOT.  

These specifically include: 

 

• The willingness of retail distributors and purchasers to reveal commercially 

sensitive information. In order to develop a thorough assessment of current demand for 

produce, and the level of supply currently being imported and sold in the IOT, the 

cooperation of local stakeholders in providing purchase and sale information is critical.  In 

order to reduce concern to those consulted, all figures in this report have been presented 

as aggregate measures of demand, and retail sale.   

• Availability of key productive yield information. Current information on the productive 

yield of horticulture in the IOT is limited to anecdotal evidence from those who have 

experimented with small-scale production.  This evidence is based on varying productive 

techniques, and while it is sufficient to infer that production is possible, limited detail can 

be drawn for a product by product feasibility analysis.  Subsequently, yield information has 

been sought from examples of produce yield in Australia, and where possible, tropical 

climates, using aggregate production data collected by the FAO. 

• Remoteness: Given the significant expense of importing produce to the IOT, it can be 

inferred that a similarly prohibitive commercial barrier would be applied to exports.  

Subsequently, the initial demand for the productive system must be sourced locally, 

effectively capping the demand for produce for the system. Furthermore, the system will 

need to incorporate locally sourced inputs so as to minimise cost and import risk.  This 
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initial emphasis does not, however, prohibit the longer term diversification of the 

horticulture system into high value seed or other exports that are able to overcome this 

barrier. 

• Community perception: Failure of previous horticultural ventures have established a 

local perception that horticulture is not feasible in the IOT.  Subsequently, extensive 

community consultation during preparation of the study, and training upon implementation 

will be required to shift this perception. 

• Trial variability: Despite the successes of any proposed systems in any other location, 

the IOT is a unique ecological system which will present its own challenges and 

opportunities.  While extensive consultation has been undertaken to ensure that all 

available local information is taken into consideration, adaption throughout implementation 

will be necessary as the system evolves.   

• Boom/ bust nature of the IOT economy: Historically, the economy of the IOT has been 

subject to substantial boom/ bust swings in line with the level of investment in the Island.  

This is largely driven by the small size of the economy, and the significant role played by a 

small number of large employers/ economic drivers.  Should the economy be subject to a 

significant external shock, such as the removal of a key economic driver, or substantial 

new investment, this will have a significant impact upon the feasibility of the horticultural 

system. 

 

In considering the above challenges, the consultant team has made every effort to ensure that 

they are minimised through a thorough process of local consultation and data review.  

Nevertheless, these challenges require consideration by the reader in the in the application of 

the findings and recommendations of this report. 
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3 Demand and Supply Assessments  

Prior to the establishment of a scenario for industry development, it is critical to identify that: 

a) There is sufficient local demand for fresh local produce, which in turn will underwrite the 

capital cost of industry establishment; and 

b) Local factors relevant to the supply of fresh local produce will enable, rather than hinder 

industry establishment and development.  

 

In order to assess both supply and demand factors, SGS has reviewed the establishment of 

horticultural industries in other small island settings, generating a series of assessment criteria 

based on the lessons that can be learnt from their experiences.  The three case studies considered 

for this assessment included horticultural intervention by the Taiwanese International Cooperation 

and Development Fund in South-East Asia, horticultural rehabilitation initiatives in the Pacific 

region and scientific investment in Micronesia to increase the productivity of local crops.  The 

findings of these case studies have been included in Appendix B of this report. 

 

Based upon the findings of the case studies, and incorporating the horticultural knowledge and 

experience of the project team, the following criteria were established for the assessment of supply 

and demand factors: 

 

Supply Land – Is there sufficient suitable, available land that can be leased at a relatively 

minimal cost? 

Water – Can water harvesting support the operation?  That is, is there sufficient 

natural rainfall to support industry operation? Or, if not, is there sufficient groundwater 

supply to support operation should rainfall be insufficient? 

Nutrient Management – Are there sufficient soil nutrients to support horticultural 

production?  Can such nutrients be cheaply and easily generated? Are there any other 

barriers to healthy plant growth? 

Labour – Is there available labour in the local market with the skills and interest to 

suit horticultural production?  Can labour be attracted at an affordable rate? 

Demand Distribution Chain – Is there sufficient infrastructure in the local market to facilitate 

the transfer from farm-gate to the consumer table? 

Quantity of Consumption – Are current consumption levels sufficient to support local 

industry operation? 

Produce Pricing – Is the pricing of market alternatives to local produce a barrier to 

entry? Would there be a sufficient margin for a new market entry to undercut current 

prices while still retaining profitability? 
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In addition, a further criterion of ‘community support’ was included to reflect the significance of 

local engagement to any venture.  This criterion is considered critical to the viability of the industry 

as it heavily influences both supply and demand factors. 

 

An assessment of each criterion has been undertaken to assess the viability of horticultural 

establishment in the IOT market.  This assessment is divided into the three critical perspectives of 

economic, social and environmental viability.  The information utilised to populate this analysis was 

gathered through detailed consultation with a variety of local stakeholders.  A full list of 

stakeholders contacted is outlined in Appendix C of this report. 
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3.1 Land 

Is there sufficient suitable, available land that can be leased at a relatively minimal cost? 

 

There is currently 7.1ha zoned for horticultural use on Christmas Island.  A component of this land is currently being utilised to pursue a 

commercial horticultural business, while the remainder is not presently being utilised for horticultural purpose.    The remainder of the Island is 

managed by both National Parks Australia (NPA) and the AGD.  Protection of the ecology present in the National Park is considered critical, with 

NPA land subsequently not suitable for horticultural production.  Any proposal to lease land from the AGD will need to comply with the 

Commonwealth Property Disposal Policy (CPDP), which does provide for the provision of Crown Land for horticultural purpose.  The Shire of 

Christmas Island also manages a number of small portions of land on the Island. 

 

In the Cocos (Keeling) Islands, the Cocos (Keeling) Shire Council is the trustee for significant land assets, held under the 1979 and 1984 land 

trusts.  The AGD also has a significant parcel of land in the form of the Former Quarantine Station on West Island.  The Former Quarantine Station 

site is currently subject to the development of an Outline Development Plan which will detail a series of future uses for the site. 

 

Perspective Christmas Island Cocos (Keeling) Islands 

Economic 

• Degraded mining sites have been recommended for horticultural use in the 

longer term, under the draft Crown Land Management Plan; potentially 

reducing waiting periods for approval (recommendation 10).  However, 

ministerial approval is necessary for the sub-lease, or lease amendment of any 

current mine leases; 

• The Central Area Workshop (CAW) has been identified as an opportunity for 

relocation of Parks Australia, and also has potential for the development of a 

central nursery.  However the development of the site would require significant 

remediation and investment.   

• Several degraded mine sites have been flattened in the ‘dogs head area’, 

minimising site remediation costs.  Several also have existing utility 

connections, further minimising capital outlay. 

• Council has indicated willingness to support the provision of Lot 219 

(4.114ha that previously comprised a significant proportion of the Cocos 

Farm) for horticultural use. 

• Proximity of Lot 219 to the proposed re-development of the Former 

Quarantine Station has the potential to provide significant synergies for 

ongoing industry development (should significant horticultural use be 

incorporated into the outline management plan for the site). 

• Horticultural use has been highlighted as a potential component of the 

Outline Management Plan currently being prepared for the Former 

Quarantine Station site.  This provides the provision for land to support 

future expansion of horticulture on West Island. 



Horticulture in the Indian Ocean Territories / Feasibility Study 

 

13 

 

Perspective Christmas Island Cocos (Keeling) Islands 

Social 

• Proximity to residential settlement makes the ‘dog’s head area’ preferable for 

location of community gardens; 

• Council has indicated their intention to retain Lot 220 of the previous 

Cocos Farm site for utilisation as a council depot.  This site also includes 

the house previously used for accommodation of the Cocos Farm 

operators.  Should this housing not be available for future 

accommodation use and other appropriate housing not be made 

available, the potential to attract commercial interest in horticultural 

production on Lot 219 may be limited. 

• In order to maximise social cohesion, it is desired that there be one 

central community garden for the populations of both West and Home 

Island to share.  This is proposed to be located adjacent to the 

horticultural development at the Cocos Farm site on West Island. 

Environmental 

• Temperate nature of the ‘dog’s head area’ is more amenable to horticultural 

production (5 degrees cooler per annum on average); 

• Location of horticultural facilities closer to settlement will minimise traffic risk 

to red crab migration along other, less frequented areas of the road network; 

• Location of horticultural facilities on ‘heavily disturbed’ sites, such as the CAW 

or degraded mine sites is preferable as there are likely to be fewer 

environmental impacts. 

• The land proposed for horticultural development has previously been 

utilised for horticultural purposes, and as such should have minimal 

impact on the existing flora and fauna. 

• The nutrient rich soil at the Oceania House Gardens is considered highly 

productive for horticultural purposes and has proved so in previous 

greencorps projects.  Through negotiations with the Shire, this may also 

prove a viable site. 
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3.2 Water 

Is there sufficient natural rainfall to support industry operation? Is there sufficient groundwater supply to support operation should rainfall be 

insufficient? 

 

As outlined in Maunsel AECOM (2009), the mean annual precipitation for Cocos (Keeling) Islands amounts to 1,998 millimeters, most of which falls 

between January and July. On Christmas Island, the annual amount of precipitation is marginally higher with 2,154 millimeters, falling as heavy 

downpour which lasts a couple of days.  The report also notes that there is a high degree of uncertainty in forecasting precipitation trends into the 

foreseeable future.   

 
Substantial research has been undertaken to quantify the capacity of the Cocos (Keeling) Islands lens’, and specifically the three galleries on the ‘Old 
Cocos Farm’ site.  Little, however, is known of the capacity or current levels of the underwater aquifers on Christmas Island and wherever possible 
alternatives to utilization of this source should be investigated. 

 

Perspective Christmas Island Cocos (Keeling) Islands 

Economic 

• Commercial water rates are relatively expensive at $2.55 / KL for the first 300KL 

and $3.49 for every additional KL; 

• There are significant calcium deposits in the water which may require 

treatment prior to horticultural use. 

• Commercial water rates are relatively expensive at $2.55 / KL for the first 

300KL and $3.49 for every additional KL; 

• There are 3 currently unused galleries located on the Cocos Farm site 

(‘the northern galleries’).  These galleries could be reopened to support 

horticultural production on the site. 

• There are substantial opportunities for expansion of water harvesting on 

West Island to support horticultural development. 

Social 
• It is critical that horticultural activities do not increase the water security risk 

for the Island’s population. 

• It is critical that horticultural activities do not increase the water security 

risk for the Island’s population. 
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Perspective Christmas Island Cocos (Keeling) Islands 

Environmental 

• There are no standing water bodies on the island, nor are there any established 

water harvesting systems.  All water is currently drawn from the underground 

aquifer. 

• No detailed information is available as to the capacity of the Christmas Island 

aquifer. 

• Anecdotally, the galleries for the detention centre are currently supplying only 

10% of their estimated potential, reflecting a potentially limited aquifer supply. 

• It is critical that any horticultural venture does not place additional undue strain 

on available natural water resources. 

• Significant quantities of grey-water are currently being released into the ocean.  

This asset could be utilised for horticultural purposes, reducing pollution risk to 

the ocean, and limiting undue strain on the town water supply. 

• There is currently a small degree of water-harvesting in place across the 

Islands, with water tanks connected to the majority of Home Island 

homes, and disused tanks connected to the storage facility at the Cocos 

Farm site.  Nevertheless, no centrally managed and treated water 

harvesting system is currently in-place on the Islands. 

• West Island is reliant upon an underground fresh water lens for its water 

supply, while Home Island is dually reliant upon the underground lens 

and a small desalination plant.  Both islands face significant risk of saline 

inundation of their lens’.  

• Consultation with WaterCorp has indicated that water infrastructure is 

currently operating at capacity on Home Island, while infrastructure on 

West Island does have a degree of available capacity. 

• The sustainable yield of the whole Northern Lens on West Island has been 

estimated at about 3 kilolitres (kL)/day/ha (Falkland, 1992 & Falkland, 

1999).  Over the entire area of the freshwater lens (about 100 ha), the 

total sustainable yield would is estimated at 300 kL/day.  If clearing of the 

coconut trees was undertaken, the sustainable yield could be increased 

• Of the three galleries on the Old Cocos Farm site, gallery number one (the 

first one constructed there, closest to house/workshop) has a very low 

sustainable yield as it is prone to salinity increases in dry periods; gallery 

number two (half way between Sydney Hwy and house and on north of 

access track) also has a low sustainable yield due to salinity increases in 

dry periods; gallery three near the Sydney Hwy is much less prone to 

salinity increases.  Estimates indicate that gallery three would have a 

sustainable yield of 30-35KL per day. 

• Significant quantities of grey-water are currently being released into the 

ocean.  This asset could be utilised for horticultural purposes. 
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3.3 Nutrient Management 

Are there sufficient soil nutrients to support horticultural production?  Can such nutrients be cheaply and easily generated? Are there any other 

barriers to healthy plant growth? 

 

There is a common community perception on Christmas Island that fruit and vegetables ‘do not grow here’.  This is primarily driven by failed crop 

experimentation, poor soil health and limited local horticultural experience.  Concern over the impact of nematodes on seedlings was particularly 

prevalent, and was shared across both Christmas and the Cocos (Keeling) Islands during consultation.  These barriers can be overcome.  In order 

to overcome the key barrier of soil health/ productivity, investment must be made in organic nutrient regeneration of the soil. 

 

Perspective Christmas Island Cocos (Keeling) Islands 

Economic 

• Significant waste streams are available for conversion into high quality 

compost.  These include green waste from roadside council maintenance, CIP 

site clearing and Parks Australia operation; food disposal from supermarkets, 

restaurants and the detention centre (acknowledging that this quantity will 

decline upon establishment of a local fresh produce supply); tertiary treated 

bio-solids; and disposals at the council’s waste management facility. 

• At present there are no on-island chicken or commercial livestock operations 

(ie. goats).  Should these be established, they would provide significant 

synergies for a horticultural industry as they would provide substantial soil 

nutrient benefits. 

• The soil on Christmas Island is particular alkaline, which has the potential to 

inhibit plant growth and economic return. 

• Available waste streams for conversion to compost are more limited than 

those available on Christmas Island.  Nevertheless, there is available 

green-waste associated with road-side council maintenance, fertiliser 

associated with the chicken industry on Home Island and substantial 

quantities of bio-solids. 

• There is potential for the establishment of economies of scale through 

the production of compost in partnership with the end-users of the 

Quarantine Station (should this align with the final recommendation as 

per the Outline Development Plan). 

• The soil on both West and Home Island is particular alkaline, which has 

the potential to inhibit plant growth and economic return. 

Social 

• The use of tertiary-treated bio-solids and/ or grey water may meet community 

and/ or cultural resistance from end-consumers of horticultural produce.  

Appropriate licensing will also require investigation. 

• The use of tertiary-treated bio-solids and/ or grey water may meet 

community and/ or cultural resistance from end-consumers of 

horticultural produce. Appropriate licensing will also require 

investigation. 
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Perspective Christmas Island Cocos (Keeling) Islands 

Environmental 

• Nematodes are perceived as a significant threat to in-ground horticultural 

production. Similarly, fruit fly, scale and other pests are considered threats to 

sustainable and profitable horticultural production. 

• Use of fertilisers and chemicals must be minimised to reduce risk to the 

underground water supply (the soil on Christmas Island is particularly porous, 

with rainwater reaching the lens within approximately six weeks). 

• Import of seedlings for horticultural propagation may be restricted by AQIS 

should these pose a risk to the Island’s ecosystem.  Subsequently it is 

imperative that appropriate permits be sought, and that no soil is attached to 

any imported inputs. 

• Nematodes are perceived as a significant threat to in-ground horticultural 

production. Similarly, a variety of bugs and pests are considered threats 

to sustainable and profitable horticultural production. 

• There are no fruit flies present on the Cocos (Keeling) Islands.  In addition 

to the horticultural presence, this also acts as a brand-strength when 

considering potential export markets for Island produce. 

• Use of fertilisers and chemicals must be minimised to reduce risk to the 

underground water supply (the soil on Cocos is even more porous than 

that on Christmas, facilitating the direct flow of rainwater and any soil 

toxins directly into the fresh water lens).  

• Import of seedlings for horticultural propagation may be restricted by 

AQIS should these pose a risk to the Island’s ecosystem.  Subsequently it 

is imperative that appropriate permits be sought, and that no soil is 

attached to any imported inputs. 
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3.4 Labour 

Is there available labour in the local market with the skills and interest to suit horticultural production?  Can labour be attracted at an affordable 

rate? 

 

The labour markets on Christmas Island and the Cocos (Keeling) Islands differ substantially, with low unemployment levels on Christmas Island 

and relatively higher unemployment levels on Cocos (albeit on a much lower workforce population base).  A degree of local skill and interest in 

horticultural production is apparent on both Islands in the form of a number of small, productive, residential plot gardens.  Wages for horticultural 

employees on both Islands will need to be sufficiently high to provide an economic incentive to attract the required workforce. 

 

Perspective Christmas Island Cocos (Keeling) Islands 

Economic 

• Low unemployment levels on Christmas Island may make it difficult to obtain 

full-time labourers and management; 

• In order to ensure minimisation of cost, labour sourcing needs to prioritise local 

employment, followed by regional, then mainland and finally temporary visa 

coordination.  The costs of importing labour however are noted to be 

significant and potentially prohibitive. 

• There is a significant level of unemployment on Home Island, which 

intuitively suggests a potential labour-force for a horticultural venture.  

This degree of available labour was reinforced through consultation, 

which suggested the market had the capacity to commit an additional 20-

30 workers to a new industry.   

• There is significant evidence of horticultural expertise throughout the 

Islands, with a majority of Islanders undertaking some manner of isolated 

horticultural production on their property. 

• All Home Island properties currently have a land allocation for 

horticultural production at the rear of their premises.  Establishment of a 

community garden initiative would have to provide sufficient incentive to 

overcome the cost effectiveness and convenience of home production. 

Social 

• High trend of volunteerism and significant community interest will support 

uptake of community gardens initiatives; 

• There are significant social benefits associated with a community garden 

initiative, including socialisation, reduction in ethnic/ cultural barriers, etc. 

• In order to attract the currently unemployed into the labour market, a 

mix of appropriate economic incentives will be required to overcome the 

disposable income barrier erected by unemployment and other 

associated benefits. 
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Perspective Christmas Island Cocos (Keeling) Islands 

Environmental 

• It is acknowledged that there is little on-island labour capacity with specific 

expertise relevant to horticultural development.  The majority of this 

intellectual property is vested in those involved in the rehabilitation of either 

CIP mine sites, or the national park through Parks Australia.  Subsequently, it is 

important to ensure that any horticultural venture does not increase 

competition for this expertise at the expense of environmental activity, but 

rather investigates opportunities for this knowledge and expertise to be applied 

across all industries (ie. through a joint venture in establishment of a central 

nursery).  

• Centralisation of horticultural production on the Islands would not only 

centralise labour expertise, it would also limit current environmental risks 

posed by environmentally unsound poultry production processes. 
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3.5 Distribution Chain 

Is there sufficient infrastructure in the local market to facilitate the transfer from farm-gate to the consumer table? 

 

From a retail perspective, there is certainly the shop front infrastructure to facilitate produce sale to the consumer.  There is not, however, any 

current avenue for direct produce sale to the consumer. 

 

Perspective Christmas Island Cocos (Keeling) Islands 

Economic 

• There are currently four independently owned supermarkets operating on the 

Island.  All of those consulted have indicated a preference for locally produced 

fruit and vegetables over currently imported produce. 

• There is one large institutional purchaser of fruit and vegetables, SERCO, who 

supply the detention centre on Christmas Island.  SERCO have indicated a 

preference for locally produced fruit and vegetables over currently imported 

produce. 

• There are a seven independently owned and run cafes, restaurants and taverns 

on the Island.  All of those consulted have indicated a preference for locally 

produced fruit and vegetables over currently imported produce. 

• There is presently no farmers market for direct provision of fruit and vegetable 

produce from farm to end consumer. 

• The only cold storage facilities on the Island are operated by the supermarkets 

and cafes, with limited capacity at any given time.   

• The Cocos Co-operative currently operates a supermarket on both Home 

and West Island.  There are also three independently operated 

convenience stores on Home Island.  The convenience stores, however, 

do not presently import fresh fruit and vegetables, as they perceive the 

import price as prohibitive to market entry. 

• There is presently one cafe (privately owned and run) and one restaurant 

(run by the Cocos Co-op) on West Island.  There is one cafe in operation 

on Home Island.  All have indicated a preference for the replacement of 

fresh produce imports with locally produced fruit and vegetables. 

• There is presently no farmers market for direct provision of fruit and 

vegetable produce from farm to end consumer.  During the operation of 

the farm, there was an on-site market stall; however this ceased 

operation with the farm.  Council has indicated that there would be no 

planning objections to the establishment of either a farmers market or an 

on-site market stall in the horticultural precinct. 

• The supermarkets own the only currently operational cold storage 

facilities on the islands. 
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Perspective Christmas Island Cocos (Keeling) Islands 

Social 

• There are several examples of local residential gardens selling their produce 

through Christmas Island supermarket chains.  While quantities supplied are 

relatively small, this indicates a strong potential for successful supply chain 

establishment. 

• The four supermarkets on Christmas Island reflect the cultural diversity of the 

Island, with geographical location and produce supply identifying with separate 

cultural elements of the Island’s population.  Development of relationships with 

all retail suppliers on the Island will be critical to the delivery of fresh produce 

to the Island’s diverse population. 

• The ‘Old Cocos Farm’ had difficulty in partnering with local supermarkets 

for distribution.  This relationship is critical for the viability of any new 

venture. 

Environmental 

• Assuming proximity of the production site to the settlement area, there would 

be limited impact on the natural environment from produce transport and 

delivery. 

• Packaging of produce for distribution should be recyclable and/ or reusable so 

as to minimise environmental impact of waste. 

• Packaging of produce for distribution should be recyclable and/ or 

reusable so as to minimise environmental impact of waste. 
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3.6 Quantity of Consumption 

Are current consumption levels sufficient to support local industry operation? 

 

Community and stakeholder consultation has indicated that there is significant demand for fresh local produce to replace and diversify current 

freight reliant produce.  This demand was particularly evident on Christmas Island and West Island, while a lack of attendance at the Home Island 

community workshop makes generalisation of this trend for the IOT difficult.   

 

Perspective Christmas Island Cocos (Keeling) Islands 

Economic 

• Based upon survey results collated from fresh produce importers on the Island, 

it is estimated that approximately 9.5 tonne of fruit and vegetables is imported 

onto the island on a weekly basis (including an apportioned average weekly 

estimate for monthly sea shipments). 

• The most demanded produce, by weight of imported produce, is potato (16%) 

followed by cabbage (9%), onion (9%) and tomato (8%).  This trend is driven by 

SERCO, who imports very large quantities of a small range of produce. 

• In addition to fresh imports, there is currently approximately 16 tonne of 

canned fruit and vegetables imported to the Island on each monthly shipment.  

Importers have indicated that this demand would shift toward fresh produce, 

should consistency of quality and supply be made available. 

• The most significant concerns for importers in shifting their demand toward 

locally produced fruit and vegetables are: consistency of supply; quality; and 

cost effectiveness.  If a local horticultural production can meet these three 

criteria, there will be a significant demand for produce. 

• Based upon survey results collated from fresh produce importers on the 

Island, it is estimated that approximately 1.8 tonne of fruit and vegetables 

is imported onto the island on a weekly basis (based upon monthly 

import figures from September 2009). 

• The most demanded produce, by weight of imported produce, is potato 

(26%) followed by onion (14%) and apples (11%). 

• The most significant concerns for importers in shifting their demand 

toward locally produced fruit and vegetables are: consistency of supply; 

quality; and cost effectiveness.  If a local horticultural production can 

meet these three criteria, there will be a significant demand for produce. 
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Perspective Christmas Island Cocos (Keeling) Islands 

Social 

• Community and stakeholder consultation indicated a relatively high degree of 

unmet consumer demand for fresh produce, suggesting that consumption 

levels would rise significantly should more affordable and fresher produce be 

made available. 

• Specific produce that was identified as a priority for production included salad 

vegetables (tomatoes, lettuce, cucumber) and asian greens (bok choy, pak 

choy, choy sum etc.) 

• Consumer demand for a diversified range of fresh local produce was very 

strong on West Island, with strong interest shown by the community in 

contributing toward and supporting a local horticulture industry. 

• A lack of attendance at the Home Island community consultation session 

may be indicative of a lack of interest and/ or concern for the expansion 

of local horticultural opportunity.  Discussions with community leaders 

however, indicated that there would be a preference for more cost 

effective, local produce if the opportunity arose. 

Environmental • N/A • N/A 
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3.7 Produce Pricing 

Is the pricing of market alternatives to local produce a barrier to entry? Would there be a sufficient margin for a new market entry to undercut 

current prices while still retaining profitability? 

 

Price levels for imported produce are estimated as being at least approximately twice the level of mainland retail prices.  The community response 

to these price levels varies between concern and acceptance, with consistent feedback indicating that price levels have suppressed consumption 

levels.  Subsequently, should a new market entrant be able to produce fresh fruit and vegetables at a lower price relative to the current market, 

they would be able to obtain a large of proportion of market share. 

 

Perspective Christmas Island Cocos (Keeling) Islands 

Economic 

• Price fluctuations are prevalent in the retail market for community 

consumption.  These fluctuations are driven by the inconsistency of import 

reliant supply. 

• The produce with the highest current value per kg is grapes ($19.50), followed 

by a raft of produce at $14.50 (plums, snow peas, nectarines & broccoli), and 

another group at approximately $11.50 (beans, tomato, cucumber, lettuce, 

eggplant, garlic, ginger and turnip).  

• Current price levels are estimated at an average premium of 100% over 

mainland prices.  This level rose considerably higher for a number of air-

freighted goods. 

• A number of goods were noted to be significantly higher on the Cocos 

(Keeling) Islands, when compared with Christmas Island.  Examples 

include limes ($38.80/kg compared with $7.80/kg), grapes ($25.20/kg 

compared with $19.50/kg) and chillies ($20.90/kg compared with 

$14.50/kg).  In the case of limes and chillies in particular, this is primarily 

driven by the limited local supply available on the Cocos (Keeling) Islands. 

• Current price levels are estimated at an average premium of 100% over 

mainland prices.  This level rose considerably higher for a number of air-

freighted goods.  
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Perspective Christmas Island Cocos (Keeling) Islands 

Social 

• Community concern has been expressed over the high prices paid for fruit and 

vegetables on the Island.   

• Concern was also expressed over the quality of imported goods, with buyers 

indicating that they did not see the value for money in the low shelf life of the 

produce.  All retail stakeholders and purchasers indicated a willingness to pay 

the same price levels for local produce as it would be fresher, last longer, and 

there would be greater reliability of nutrient content. 

• The community is generally accepting of the prices paid for fruit and 

vegetables, indicating that the price levels were simply a reality of remote 

island living. 

Environmental • N/A • N/A 
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3.8 Assessment Summary 

Table 3 and Table 4 below provide a summary of the criterion based supply and demand 

assessments outlined above.  This is outlined through the graphic representation of the suitability 

of the IOT for horticultural production based upon the following scale: 

 

 The local market exceeds requirements of the assessment criteria. 

  The local market meets the requirements of the assessment criteria. 

 The local market meets the requirements of the assessment criteria, but 

improvement may be required to ensure commercial viability. 

  The local market does not meet the assessment criteria. 

 

Table 3 Christmas Island Demand and Supply Assessment Summary 

Criteria Assessment Rationale 

Supply Criteria 

Land  

While the CLMP has flagged the potential for the transfer of mining leases to horticultural land 

in the longer term, there does not appear to be further strategic consideration for the 

immediate utilisation of Crown assets for horticulture.  Detailed negotiations between the AGD 

and any commercial provider will be required to establish a leasing agreement for horticultural 

purpose. 

Water 

 

A lack of information pertaining to the current level of the Island aquifer, combined with 

uncertainty over rainfall forecasts highlights the need for sustainable measures of water 

harvesting, and recycling to provide for the industry. 

Nutrient 

Manageme

nt 
 

Issues with soil health and pests are considered limiting for in-ground horticultural productivity.  

Subsequently, the production of in-ground fruit and vegetable species will require substantial 

soil revitalisation to support viability. There are however, significant waste streams on the 

Island that could be converted to nutrient rich compost that could play this role. 

Labour 

 

There is a relatively low level of unemployment on Christmas Island.  Subsequently a suitably 

high economic incentive will be required to attract the labour required to operate a commercial 

horticulture operation. 

Demand  Criteria 

Distribution 

Chain 
 

There are a number of retail distribution alternatives on the Island that are willing to stock 

fresh, local produce.  The key considerations required are price, consistency of supply and 

quality.  There is presently no retail avenue for the provision of produce direct to the consumer 

(ie. a community market). 

Quantity 

Consumed  

The institutional purchase of large quantities of produce by SERCO for the immigration centre, 

combined with evidence of significant unmet local demand would significantly support industry 

viability.  

Produce 

Pricing 
 

Domestic pricing is currently considerably higher than on mainland, incorporating charges of up 

to $7.50 per kilo for freight.  Local consumers have indicated a willingness to pay similar levels 

for local produce due to their perception that it would be of a higher quality.  Should local 

produce be provided at a cheaper price, consumers have indicated that demand would rise. 
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Table 4 Cocos (Keeling) Islands Demand and Supply Assessment Summary 

Criteria Assessment Rationale 

Supply Criteria 

Land 
 

The Shire has indicated a willingness to sub-lease 4.114 ha of land that previously hosted 

the ‘Cocos Farm’ for commercial horticultural use. 

Water 

 

The ‘Cocos Farm’ site incorporates three galleries, at least one of which has been assessed 

as being able to support extraction of 30-35KL per day.  The Cocos (Keeling) Islands are also 

subject to a more consistent rainfall pattern than Christmas Island. 

Nutrient 

Management  

Issues with soil health are considered limiting for in-ground horticultural productivity.  

Subsequently, the production of in-ground fruit and vegetable species will require 

substantial soil revitalisation to support viability. There are limited waste streams on the 

Island that could be converted to a nutrient rich compost that could play this role.   

Labour 

 

There is a substantial level of unemployment on Home Island which has the capacity to 

provide an estimated 20-30 workers to a new industry.  Training would be required for 

these persons. 

Demand  Criteria 

Distribution 

Chain  

There is one supermarket on West Island and three on Home Island that would be capable 

of stocking local produce.  There is presently no retail avenue for the provision of produce 

direct to the consumer (ie. a community market). 

Quantity 

Consumed  

Community indication of a high level of unmet demand on West Island would support 

industry establishment.  Given the prevalence of small residential garden plots however, 

the greatest value of the system would be in the diversity of produce provided. 

Produce 

Pricing  

Pricing is currently considerably higher than mainland pricing, incorporating charges of up 

to $7.50 per kilo for freight.  Current pricing levels are generally accepted by the local 

population, however any reduction in price would significantly boost demand. 

 

 

3.9 Community Support 

In addition to considerations of supply and demand, it is critical that the support of the community 

be behind the establishment and proliferation of any new economic driver.  This is noted to be 

particularly true in small island economies5. 

 

Throughout consultation, significant support was shown for the establishment of a sustainable on-

island supply of fresh fruit and vegetables.  Particular interest was shown in the opportunity to 

contribute to a community garden scheme.    Furthermore, community interest and a degree of 

skill is apparent in the number of small-plot gardens currently being tended on residential land.  

Nevertheless, throughout consultation there appeared to be a recurring perception amongst 

community members that it was too difficult to grow produce, given local environmental factors.  

This perception needs to be taken into consideration when implementing education associated with 

horticultural production. 

                                                
5 Food and Agricultural Organisation of the United Nations (2005) “Small Island Developing 
States – Agricultural Production and Trade, Preferences and Policy 
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Community demand for the purchase of local produce is also significant.  Upon enquiry at 

community consultation sessions, residents indicated their preference for locally produced fruit and 

vegetables for a number of reasons.  These included the knowledge of produce origin and growing 

technique (in particular the minimisation of chemical use), extended shelf-life and reduced price. 
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4 A New Approach to Horticulture 

Given the demand and supply assessment outlined in Section 3, it is critical that the proposed 

system of horticulture for the IOT is sensitive to the fragile local eco-system (especially the water 

supply), is able to overcome significant nutrient challenges that have hindered previous 

horticultural attempts, and are sufficiently intensive and profitable so as to generate the wages 

necessary to attract employees to manage it. 

 

In addition, a review of the case studies has indicated that consideration also needs to be given to: 

• Identification of a target group of farmers for training and information dissemination; 

• Provision of educational guidelines using simple terminology, in local languages  

• Establishment of a demonstration farm/ greenhouse for exhibition, product trial, and 

training purposes;  

• Careful crop choice and selection to suit the local productive capacity of the local soils 

and environment;   

• Identify partnership opportunities with those industries seeking opportunities in 

research and development; 

• Establishment of local community markets to expedite and simplify transfer of 

produce from farm to the consumer; and 

• Engagement of strong community support and demand for local produce.  

 

While the necessity of community support has previously been outlined in the demand and supply 

assessment (Section 3.9); all other recommendations of the case studies hold significant merit for 

the establishment of a sustainable and profitable system of horticulture in the IOT. 

 

Taking the above factors into consideration, the consultant team has generated an innovative 

system that takes a holistic approach to environmental, economic and social sustainability of the 

fledgling IOT horticulture industry.  While not the only viable system for the Islands, in the 

experience of the consultant team, this system is the only system that is capable of yielding 

substantial productivity whilst reducing on-island waste streams and delivering sustainable and 

profitable returns for both the producer and the community.  In effect, it is a system that ‘closes 

the loop’ on current waste streams, utilising grey water, green waste and other organic waste in a 

productive sense, rather than allowing it to be dumped on-island or flushed out into the fragile 

marine environment. 

 

4.1 System 

The productive system is centred on utilizing current waste-streams to produce high value, 

biologically active compost.  Nutrient recovery technologies will divert organic waste from landfill 

for nutrient supply to sustainable horticulture and will help to reduce potential anaerobic 

environmental hazards to fragile ground water resources on the islands.   

 

The composting technique is a proven thermal-aerobic process, in which compost is made as a 

medium for growing beneficial soil microorganisms. These microorganisms, in combination with 

numerous existing and innovative horticultural techniques will maximise soil health, overcoming a 
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number of the noted constraints to soil productivity across the IOT.6  No matter if it is made for the 

home garden or for commercial scale systems, the resultant product is a high value, vital, soil 

amendment offering a range of horticultural and environmental benefits.  The productive viability 

of this system has been proven in a number of similar climates, including tropical North 

Queensland. 

 

Supporting components of the system include: 

1. Education and training of the community, volunteer base and commercial enterprise 

employees to assist them in implementing innovative practices on-island. 

2. A system of extensive water harvesting to reduce reliance upon fragile and costly IOT 

water supplies. 

3. Introduction of new techniques for sustainable food production including holistic 

management, bio-diverse systems, nutrient cycling from horticulture waste and 

horticultural nutrient recycling within the systems. This includes holistic nursery 

management, aqua culture, aquaponics, sustainable egg production, sustainable poultry for 

meat and egg production, advanced hydroponics, green house systems, permaculture 

gardens, community gardens and home gardens.7 Key to the success of the horticultural 

initiative and to the timely implementation of the systems is that they are to be supported 

by the collaboration of all stakeholders.  

4. Reduction of imported inputs for horticulture by 50% using holistic design, permaculture 

principles and biological techniques and technologies.  This in turn will enable the 

development of a sustainable nutrient supply for island horticulture that is decidedly reliant 

on nutrient recovery from on-island resources and biological soil management. 

5. Development of a system for on island egg production that also provides manures as an 

important input for compost production (manure from goats or other any other on-island 

commercial animal venture could also assist in this fashion). 

6. Development of a centrally managed, sustainable, on-island nursery as a single facility to 

produce the trees for island re-vegetation, and as a seedling source for community gardens 

and commercial horticulture. We have an opportunity to take advantage of ‘economies of 

scale’ and centralized professional management that is sustainable in all aspects and able 

to deliver better quality for reduced costs.    

7. Reduction of council and community waste through the utilisation of this waste as a 

nutrient source for horticultural productivity that includes multiple inputs such as green 

waste, food waste, bio-solids, and poultry manures. This means that there will be minimal 

reliance on imported inputs and keeps the cost of production at a minimum. 

8. Creation of community gardens that respect the cultural differences and ethnic groups of 

the island communities.  These will assist in enhancement of cultural integration on the 

island communities and to share knowledge, thus building community over time and 

planning for the islands continuing future. 

9. Following establishment of sustainable production for import replacement, the development 

of high value export products from the island communities. 

10. In the longer term, invitation of members of the national and international research 

community to learn sustainable systems for community based food production. 

                                                
6 Refer to viability analysis for specific constraints. 

7 Subject to successful trial and establishment of feasibility. 
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4.1.1 Christmas Island 

The proposed system for Christmas Island is graphically represented in Figure 1 below.  As per the 

generic system, it is based upon the utilization of current, on-island waste streams to produce 

nutrient-rich biologically active compost, which forms the basis for horticultural production. 

 

Figure 1 Proposed System for Christmas Island 

 

Biologically Active Compost 

In order to underwrite the system on Christmas Island, there will be a 1 acre (4,000m2) system of 

compost production.  This system would ideally be leased from the council and/ or crown on a site 

adjacent to the Christmas Island tip site, providing for benefits accrued from collocation with 

current waste disposal systems, and allowing for convenience of green waste transfer for 

composting use.  The compost production would be coupled with the regular spray application of 

beneficial soil and plant microbes (specialty ‘compost teas’) to help improve production and reduce 

disease. 
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As highlighted in Figure 1, inputs for the compost would include food waste from supermarkets, 

restaurants and SERCO; green waste from the Shire Council, CIP and Parks Australia; grey water 

and potentially bio-solids from WaterCorp; and manures from poultry that are to be integrated into 

the commercial system.  Utilising projected demand estimates for compost, it is estimated that a 

total of 2,700m3 of biodegradable waste will be required for compost production.  Consultation with 

CIP has indicated that green waste from mine site clearance would more than account for this 

requirement.  In the longer term, the establishment of more efficient waste recycling processes on 

the Island will further underwrite the viability of the compost system through the provision of 

additional waste streams. Water harvesting through on-site water tanks is also proposed to 

minimise strain on town water supplies.   

Central Nursery 

Construction and maintenance of a central nursery 

would present significant value for the commercial 

system, while also creating a significant partnership 

opportunity to collocate with CIP and Parks Australia 

rehabilitation activities.  Through the collocation of 

activities by all three stakeholders, the nursery 

would represent value through significant economies 

of scale in both labour and capital efficiency.  While 

the location of the central nursery would be subject 

to negotiation with all stakeholders, Parks Australia has indicated the potential for the development 

to occur at the Central Area Workshop, in line with their proposed relocation to the site.  

 

It is acknowledged, however, that while there is distinct value in a central 

nursery, this would require significant negotiation, demand driven design, 

and investment to progress.  Furthermore, the land remediation costs 

associated with the Central Area Workshop have been identified as 

significant, and potentially prohibitive in the short term. Subsequently, the 

concept of a central nursery should be considered as a longer term 

opportunity for the Island, rather than an immediate requirement of the 

system.  In the meantime, it is proposed that the nursery needs of the 

commercial system on the Island be facilitated through on-site 

greenhouses. 

Commercial Production 

Assuming the availability of suitable land, the 

preferred size of the commercial system would be 

a 10ha productive system.  This system would be 

based on replicable, one hectare plots, allowing 

for the intensive trial of the system on a small 

number of plots, before expanding the system as 

crop productivity is realised, and other 

constraints addressed. 
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Each one hectare plot will incorporate a minimum of one 500m2 

hard roofed greenhouse, providing for both the protection of 

crops from climactic factors as well as for water collection.  Each 

plot will also incorporate at least one 500m2 shaded structure, 

which will similarly provide for the protection of crops from 

climactic factors.  These undercover areas may incorporate a 

combination of controlled systems, including under-roof soil 

systems, tropical hydroponics and/ or aquaponics.  Decision on the most appropriate of systems for 

application will depend upon the desire of the commercial producer, and the ability to attract trials 

to the region for implementation.  30% of the remaining area on each hectare will be devoted to 

access (including in between row access).  The remaining area will be populated with a mixture of 

open-air annual row cropping and permaculture food forests, consisting of both specialty cropping 

and perennial crops to ensure consistent supply of a variety of produce.   

 

 A poultry system is proposed for incorporation into the 

food forest and row crop components of the commercial 

system.  It is proposed that 50 chickens be run on each 

1ha plot, providing the harvestable benefits of 50 eggs 

per day, as well as valuable manure production and pest 

and weed control.  These chickens would also be utilised 

for chicken tractors (large, open floored chicken cages) which would be designed to fit over raised 

beds or divided areas used for annual cropping, allowing the chicken to eat the waste and pest 

larvae in the soils in preparation for the next planting.  The picture on the left provides an 

indication of the nature of the chicken tractor being proposed, though the actual size will be 

substantially larger (approximately 6m long and 1.2m wide, housing 20 chickens).  These tractors 

can also be applied for use in the community gardens in varying sizes, suitable to the garden. 

 

Water harvesting will also be critical to the 

commercial system, and will incorporate 

water capture and storage via the roof space 

of the undercover commercial greenhouses.  

It is proposed that one 50,000L tank be 

associated with each greenhouse to capture 

and store water for application to the 

system. 

 

The location of the system is subject to further negotiations with the AGD, as to the most 

appropriate Crown Land for horticultural production.  One potential option for the location of the 

system is the utilisation of current mining leases that are free of pinnacles and have proximity to 

water and power connections.  As a component of the draft Crown Land Management Plan it was 

indicated that upon the expiry of current mining leases in 2019, horticultural use may be a suitable 

option for some sites.  Should CIP indicate willingness to transfer appropriate mining leases to 

horticultural use, the process of transferral could potentially brought forward.  This process 

however, would be subject to reallocation of the lease under the new purpose and would require 

approval by the Minister for Home Affairs.  Nevertheless, this is an option considered worthy of 

consideration.   
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A representative diagram of the potential layout for the first hectare of the system is portrayed in 

Figure 2 below. 

 

Figure 2 Indicative Layout of Hectare 1, Commercial System 

 

The first hectare of the system will be the most intensive, acting as a nursery for subsequent 

hectares, and also incorporating shed and cold room facilities.  Subsequent hectares will have 

fewer built infrastructure requirements, and will increase the size of open row and fruit forest 

plantations commensurately. 

Community Garden(s) 

At the very least, it is recommended that at least one, and up to four 

community gardens be supported on the Island.  These would cater 

to the different cultural communities on the Island, and would ideally 

be facilitated by the relevant representative bodies, namely the 

Chinese Literacy Association, Islamic Council and the Malay Club.  In 

addition the Christmas Island Neighbourhood Centre is presently in 

the process of actively pursuing the establishment of a community 

garden on the corner of Ring Rd and Vagabond Rd.  These gardens, 

once operational, should offer the opportunity for all members of the 

community to tender a plot, should they so desire, promoting 

inclusiveness and increasing the quantity and variety of produce on 

the Island. 
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In addition to the local production of fresh produce, community gardens are considered to have 

significant health, educational, social and urban improvement benefits.8  They are however, cost 

centres, primarily catering for self-consumption by gardeners, and generate minimal to no income.  

Subsequently, the viability of the garden is subject to subsidy/ sponsorship of the garden by the 

government, the commercial system or external grant funding.  Alternatively, membership fees for 

the use of community garden plots could be implemented to offset operational expenses. 

 

On Christmas Island, each garden is proposed to be approximately 1,000m2 in size, incorporating 

100 1.2m x 6m plots.  It is estimated that a garden of this size could conservatively produce 140kg 

of produce per week once fully operational, however this will ultimate be subject to gardening 

intensity and crop selection.  Ideally the gardens would be located close to residential areas in the 

‘dogs head’ area of the Island, facilitating ease of access for the local community, and minimisation 

of environmental impact on ‘undisturbed’ areas. 

Crop Selection 

Based upon the climate of the IOT and observations during consultation, a broad range of fruit and 

vegetables has been identified as viable for local production.  A full list of potential produce has 

been included in Appendix D of this report.  Significantly, this list does not represent a 

comprehensive portrayal of viable produce.  Rather, it outlines produce that is suited to the 

climate, is demanded by the local populace, and has readily available data for the quantification of 

input requirements and productive yield. 

 

Utilising the list of viable produce as a basis, the consultant team incorporated information on 

current levels of local consumption, and identified unmet demand to develop a priority list for 

production on the Island.  This list was the further refined based on availability of production yield 

and cost information, and a preliminary appraisal from Parks Australia to generate a final list of 

produce for incorporation into the commercial system.  These crops include: 

                                                
8 http://community garden.org.au/benefits 

• Lettuce* 

• Tomatoes* 

• Bell Peppers 

• Carrot 

• Onions 

• Potato 

• Cucumber* 

• Pumpkin* 

• Watermelon 

• Bok Choy* 

• Green pak Choy* 

• Banana* 

• Chinese 

Cabbage 

• Cacao 

• Choy Sum* 

• White Pak 

Choy* 

• Blueberry 

• Zucchini 

• Basil 

• Sweet Corn* 

• Okra 

• Eggplants 

• Celery 

• Strawberries 

• Beans* 

• Sweet Potato* 

• Ginger 

• Chillies* 

• Coffee 

• Passionfruit* 

• Lemon* 

• Lime* 

• Tumeric* 

• Honeydewmelon 

• Papaya* 

• Lychee 

• Mango* 

• Avocado* 

• Rockmelon 

• Macadamia 

• Oranges 

• Lemongrass* 

• Taro 

 

Crops marked with an (*) were observed on Christmas Island during consultation.  Given the 

integration of these plants into the local ecology, this should minimise risk associated with the 

import of seeds and seedlings for propagation. 
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Distribution 

In order to complement the extensive retail network on the Island, it is recommended that a 

community market be established to facilitate the cost effective distribution of lower grade 

produce.  In addition to providing the commercial producer with an avenue to sell straight to the 

public, it also facilitates the sale of produce with blemishes or marks that may preclude it from 

retail sale at the supermarket.  A farmers market would also provide an ancillary benefit of 

increased community interaction, as well as the opportunity for growth of cultural activities through 

the addition of stallholders who are not horticultural producers (ie. local arts and craft producers).  

The market would ideally be located in a suitable location that would maximise ease of community 

access.  Further negotiation with the Shire will be required to confirm the most appropriate site. 

4.1.2 Cocos (Keeling) Islands 

The proposed system for the Cocos (Keeling) Islands, as outlined diagrammatically in Figure 3, is 

relatively similar to that for Christmas Island.  Key differences however, are the lack of a large 

commercial presence on the Islands (as is the case with SERCO and CIP on Christmas) which 

reduces both waste inputs and demand for outputs, as well as a smaller population, with a smaller 

demand for fresh produce. 

 

Figure 3 Proposed System for the Cocos (Keeling) Islands 
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Biologically Active Compost 

In order to underwrite the system on the Cocos 

(Keeling) Islands, there will be a ½ acre 

(2,000m2) system of compost production.  This 

system would ideally be leased from the council 

and/ or crown on a site adjacent to the West 

Island tip site, providing for benefits accrued 

from collocation with current waste disposal 

systems, and allowing for convenience of green 

waste transfer for composting use.  The 

compost production would be coupled with the 

regular spray application of beneficial soil and 

plant microbes (specialty ‘compost teas’) to 

help improve production and reduce disease. 

 

As highlighted in Figure 2, inputs for the compost would include food waste from supermarkets, 

restaurants and cafes; green waste from the Shire Council; grey water and potentially bio-solids 

from WaterCorp; and manures from poultry.  Water harvesting through on-site water tanks is also 

proposed to minimise strain on town water supplies.   

Commercial System 

Given the size of the local population, and subsequent 

produce demands, the size of system proposed for the 

Cocos (Keeling) Islands is substantially smaller than 

Christmas Island at 4ha.  Similarly to Christmas Island, 

however, the system would still be based on replicable, 

one hectare plots, allowing for the intensive trial of the 

system on the first plot, before expanding the system as 

crop productivity is realised, and other constraints 

addressed.  Furthermore, the inclusion of greenhouse, 

shaded structures, open-row planting and fruit forests will follow a similar structure to that 

proposed for the Christmas Island system, as will the inclusion of poultry and water harvesting into 

the system. 

 

The distinct difference presented by the Cocos (Keeling) 

Islands system is the relative certainty of location, and the 

opportunity presented by collocation to research and 

commercial developments at the Former Quarantine Station 

Site.  In terms of location, the Shire has indicated a desire to 

return lot 219 of the former Cocos Farm on West Island to 

productive horticultural use.  The 4.114ha site is desirable 

from a horticultural perspective also as it is surrounded by a 

substantial wind barrier of palms, and presently has a number 

of fruit trees on site.  Subsequently, this site is considered 

optimal for horticultural production on West Island. 
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The other advantage of the site is its proximity to the nearby Former Quarantine Station Site, 

which is currently subject to an Outline Development Plan for redevelopment.  At the time of 

reporting it is understood that there is a possibility that the site will incorporate investment by a 

research collaborative with a specific emphasis on aquaculture and aquaponics.  Consultation with 

representatives of this group has indicated that initial trials on the site will present significant 

opportunity to scale up production over time, incorporating educational and productivity benefits 

for the local community.  Collaboration with this system is considered critical to ensuring maximum 

benefit for the local community and is articulated in greater detail in Section 6 of this report.  

Specifically however, it is viewed that there is significant opportunity to incorporate the aquaponic 

elements of the former quarantine station site proposal into the undercover areas of the 

commercial production through a beneficial partnership for both parties.  A copy of the proposed 

aquaponics system being considered is outlined in detail in Appendix E of this report.  Given the 

potential for collaboration between the two systems, this report is supportive of any venture to 

further relevant trials and research into aquaponics and/ or horticulture on the Former Quarantine 

Station Site. 

 

Nevertheless, the former Cocos Farm site is not the only viable site.  Through negotiation with the 

AGD and Shire as appropriate, the commercial producer may also review other sites, including the 

Former Quarantine Station Site, or the Oceania House Gardens site with a view for commercial 

production. 

 

A representative diagram of the potential layout for the first hectare of the system is portrayed in 

Figure 2 below. 

 

Figure 4 Indicative Layout of Hectare 1, Commercial System 
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Community Garden(s) 

There is currently a land reservation for the collocation of a small garden with each residential 

dwelling on Home Island.  While this opportunity has had varying degrees of community uptake, 

this form of local production is an integral component of the Island’s horticultural system.  By 

augmenting current horticultural endeavours with modern composting, education and support, the 

yields and uptake of residential horticultural ventures will increase significantly.  

 

While there is not the same provision of residential garden plots on West Island, a number of 

residents, have established their own small garden plots, similar to those observed on Christmas 

Island.  Even so, consultation has indicated that there would still be substantial interest in a local 

community garden.  Subsequently, it is recommended that a 1,000m2 portion of the commercial 

system on Lot 219 (West Island) be reserved for a community garden. The collocation of the 

garden with more intensive horticultural operations at the commercial venture will realise a number 

of benefits including reduced compost delivery expense, and cooperative management of water 

harvesting for horticultural use. 

Crop Selection 

Based upon the climate of the IOT and observations during consultation, a broad range of fruit and 

vegetables has been identified as viable for local production.  A full list of potential produce has 

been included in Appendix D of this report.  

 

Utilising the list of viable produce as a basis, the consultant team incorporated information on 

current levels of local consumption, and identified unmet demand to develop a priority list for 

production on the Island.  This list was the further refined based on availability of production yield 

and cost information to generate a final list of produce for incorporation into the commercial 

system.  These crops include: 

• Lettuce 

• Chinese Cabbage 

• Potato 

• Sweet Potato 

• Cucumber* 

• Onions 

• Tomatoes 

• Capsicum 

• Banana 

• Strawberries 

• Broccoli 

• Chillies* 

• Zucchini 

• Bell Peppers 

• Okra 

• Green pak Choy 

• White Pak Choy 

• Blueberry 

• Celery 

• Rockmelon 

• Pumpkin 

• Choy Sum 

• Carrot 

• Ginger 

• Avocado* 

• Eggplants 

• Bok Choy 

• Lemon 

• Lime* 

• Honeydewmelon 

• Mango 

• Watermelon 

• Oranges 

• Beans 

• Passionfruit 

• Snow Peas 

• Sweet Corn 

• Basil 

• Mint 

• Papaya 

• Lemongrass 

• Taro 

 

Crops marked with an (*) were observed on either West or Home Island during consultation.  

Furthermore, anecdotal evidence suggest that passionfruit, tomatoes, onions and a number of 

other species have previously been produced on the Islands, minimising the environmental risk 

associated with the introduction a foreign species to the local ecology.   
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Distribution 

Similarly to Christmas Island, there is presently no avenue for direct provision of produce from the 

farm gate to the consumer.  A community market would present significant opportunity to bring 

together the communities of West and Home Island, and provide a direct avenue for the sale of 

produce.  Should these markets be conducted on a regular basis, it is recommended that they 

alternate between Home and West Island to maximise the incentive for whole of community 

participation in the markets. 

4.2 System Governance 

In order to facilitate the development of the aforementioned systems, it is critical that there is a 

clear delineation of responsibility regarding the systems’ governance.  The areas of governance for 

the system can be divided among the three cost centres for the system, namely: commercial 

horticulture production; commercial compost production; and the community gardens.  The 

proposed system of governance for each of these components on both Christmas and the Cocos 

(Keeling) Islands is outlined below. 

4.2.1 Christmas Island 

Commercial System 

The commercial system is to be established and run as a for-profit system, which will generate an 

attractive market return on investment, while simultaneously catering to the food security needs of 

the domestic population. 

 

Given the scale of the 10ha system on Christmas Island, it is conceivable that the system could 

support multiple producers.  However, given the cost of infrastructure investment, it is considered 

preferential that a single operator facilitates the entire system so as to deliver the economy of 

scale on capital necessary to offset the initial financial outlay.  Subsequently, the proprietor of this 

system will require the financial resources to cover the initial capital expenditure highlighted in the 

financial feasibility assessment, and have the commitment to the system and the local community 

to guide the system through its initial growth and reach its commercial potential. 

Biologically Active Compost 

The compost system has the potential to be run as either a for-profit or not-for-profit entity, 

depending upon the prerogative of the producer.  Three prominent options for the facilitation of the 

system are: 

1. Incorporation into the commercial system, with the proprietor of the commercial system to 

manage both compost and horticultural production; 

2. Management by the Shire in either a unilateral or joint-venture arrangement; or 

3. Management by a community organisation/ local not-for-profit entity. 
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Of these options, the most preferable outcome is the second, with the Shire to play a role in a not-

for-profit system either independently or through a joint venture.  This option is preferred to the 

first as it reduces the risk of the commercial producer monopolising the supply of the compost, and 

is preferred to the third as it establishes co-management benefits associated with the Shires 

management of the Christmas Island tip.  In proposing a not-for-profit approach however, the 

governance of the system is not proposed to be loss-leading.  Rather, the term in this instance 

simply reinforces the importance of providing compost to the commercial entity and the community 

at the lowest feasible rate so as to provide the necessary stimulus for horticultural growth on the 

Island.   

 

In considering their involvement this however, the Shire of Christmas Island has indicated a limited 

capacity to financially contribute to the system.  Subsequently, any joint venture would require 

independent funding by the joint-venture partner or through grant funding. 

Community Garden Management 

The community garden system would ideally be facilitated as a not-for-profit system, with a 

management committee of at least 3 volunteers for each garden.  As proposed above, one feasible 

alternative for this system is the management of each garden by one of the cultural representative 

bodies on the Island.  This will assist with the generation of volunteers for the system and 

overcome any potential language barriers associated with garden management. 

 

Beyond the cost of land, which would ideally be minimised through the leasing of Crown Land to 

the Shire at a peppercorn rate, any other costs of the system would either be passed through to 

the gardeners via a membership fee, or subsidised via grant funding. The membership fee would 

cover the cost of compost purchase and compost tea production; however the cost of seed 

purchase and any other inputs would fall to the individual gardener. 

4.2.2 Cocos (Keeling) Islands 

Commercial System 

Similarly to Christmas Island, the commercial system on the Cocos (Keeling) Islands is to be 

established and run as a for-profit system, which will generate an attractive market return on 

investment, while simultaneously catering to the food security needs of the domestic population. 

 

The system on the Cocos (Keeling) Islands, however, is substantially smaller than the Christmas 

Island system, and could sustainably only support a single producer.  Subsequently, it is critical 

that any commercial operation on Lot 219 take into consideration partnership opportunities with 

the emerging opportunities on the Former Quarantine Station site.  At the time of reporting, the 

Outline Development Plan for the site is yet to be released.  However, upon consultation with 

potential proponents interested in research opportunities on the Former Quarantine Station Site, it 

would appear that their immediate priority is a successful trial, leading to potential commercial 

expansion of aquaponic operations, linking in with tertiary training opportunities in the longer term.  

Subsequently, it is critical that the commercial operator for the Island consider the substantial 
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partnership opportunities that this presents.  Furthermore, it may well develop that the commercial 

proponent of the system is a participant in the trials on the Former Quarantine Station site. 

 

There may be the potential for intellectual economies of scale through the management of both the 

Cocos (Keeling) Islands and Christmas Island commercial systems by the one provider.  Ownership 

of both systems would theoretically ease the flow of information and experience between the two 

systems, potentially increasing their effectiveness, output and productivity.  Beyond the benefit 

elicited from information sharing however, there would be limited opportunity for additional benefit 

from a singular owner.  This is due to the required localisation of labour and capital to minimise the 

cost of inputs.  Given that information sharing can be facilitated without co-ownership, there is 

little economic preference for the two systems to be jointly or individually owned. 

Biologically Active Compost 

Similarly to Christmas Island, it is recommended that the compost system on Cocos (Keeling) 

Islands is managed as a not-for-profit system, rather than being integrated into the for-profit 

commercial system.  It is also recommended that the local Shire manage the system, either 

independently, or in a joint venture arrangement with a private partner.  This is considered the 

most appropriate structure, given the synergies of collocation with the Shire managed tip site.   

Community Garden Management 

It is recommended that a community based group be established to facilitate the management of 

the community garden on West Island.  Similarly to Christmas Island, the management of the 

garden should fall to a volunteer body of at least three persons, so as to ensure the continuity of 

the system if any party should leave the system, as well as to ensure the availability of support for 

community gardeners on a day to day basis. 

 

Assuming that the land can be leased from the Shire at a peppercorn rate, costs associated with 

the system will either be passed through to users in the form of a membership fee and/ or 

subsidised through community grants.  The membership fee would cover the cost of compost 

purchase and compost tea production; however the cost of seed purchase would fall to the 

individual gardener.  There is also the potential for the engagement of a paid garden manager to 

support the system in its inception year.  This expense can be covered through grant funding. 

 

 

4.3 Trade 

In addition to the produce yielded for local consumption, it is also critical that intra-regional and 

international trade opportunities be considered in terms of their capacity to boost productivity and/ 

or profitability and sustainability of the system. 
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4.3.1 Intra-Regional Trade 

While the systems proposed for establishment on Christmas and the Cocos (Keeling) Islands have 

a number of similarities, there are several differentiating factors between the two principalities that 

yield potential for them both to capitalise on intra-regional trade.  These key factors and their 

implications are listed as follows: 

• The production of bagged phosphate on Christmas Island. Utilisation of locally produced 

phosphate as a plant fertiliser will significantly reduce the cost of fertiliser import, with 

locally produced phosphate suitable for incorporation into both the Cocos (Keeling) Island 

and Christmas Island commercial systems.  Bagged phosphate is also one of the few 

horticultural inputs approved for export from Christmas Island to the Cocos (Keeling) 

Islands; 

• The research interest and proposal for trial of aquaponics on the Cocos (Keeling) Islands. 

There is presently an Outline Development Plan being developed for the Former Quarantine 

Station Site on West Island in the Cocos (Keeling) Islands.  This ODP incorporates a 

proposal for the trial of an aquaponics system by a number of research institutions.  While 

the costed feasibility of this process has yet to be developed, the successful trial of this 

system on West Island would present a significant partnership opportunity for both the 

Christmas Island and Cocos (Keeling) Island commercial systems.  The establishment of 

this and other research initiatives on the Former Quarantine Station site presents a 

burgeoning opportunity for horticulture oriented tertiary education in IOT, which has the 

potential to create value for the systems on both Christmas and the Cocos (Keeling) 

Island; and 

• The relatively ‘clean’ nature of the Cocos (Keeling) Islands as a port for export.  The Cocos 

(Keeling) Islands are free of fruit fly, and a number of plant diseases that are currently 

present on both Christmas Island and the mainland of Australia.  Subsequently, should the 

Christmas Island system be unable to supply the local demand for horticultural produce 

and/ or compost, the import of produce and compost from the Cocos (Keeling) Islands 

would be viewed as a substantial preference to import from either Malaysia, Singapore, or 

Australia. 

4.3.2 International Export 

In addition to intra-regional synergies and subsequent trade, it is also critical to consider any viable 

opportunities for exports to the mainland of Australia and/or international trading partners.  The 

establishment of an export trade would provide a significant cash flow injection into the IOT 

economy, and has been specifically identified as a target of the Draft IOT Economic Development 

Strategies.  In considering export opportunities, the limiting factor for the IOT is the cost of freight, 

which is currently responsible for significant expense in the import of fruit and vegetable produce.  

Furthermore, limited competition in the freight industry, and the domestic trade route travelled by 

the sole sea-freight carrier that services the Islands, restrict the routes and timing of exports from 

the IOT to a monthly export opportunity to Perth, before then being freighted to other markets.  

Due to this, emphasis needs to be placed on the need for potential export goods to be light weight 

and have a relatively high economic yield.  
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Key export partners that are net importers of Australian fruit and vegetable produce9 include New 

Caledonia, Japan, Korea and the United Kingdom.  All of these importers seek either fresh produce 

which is the primary output of the proposed horticultural system, or value added packaged fruit 

and vegetables (ie. peeled, pitted and sliced fruit lunch packs with forks, washed mixed salads with 

dressing, cut and peeled ready to cook packs of stir fry etc.) for which the IOT does not presently 

have the local infrastructure to provide. The IOT does however, have the capacity to dry fruits, and 

this could present a significant export opportunity.   

 

In entering the export market for fruit and vegetables (dried or fresh), the IOT industry would be 

directly competing with established Australian producers who are subject to the same trade policy 

environment, yet without the fixed expenses associated with freight from the IOT to Perth.  

Subsequently, for the export of produce to be viable, the commercial system operators would need 

to substantially differentiate their product from the competing domestic offerings.  One opportunity 

for such a differentiation is the branding of IOT produce as ‘organic’, which can be established 

through the auditing of the system by either Australian Certified Organic (ACO) or the National 

Association for Sustainable Agriculture Australia (NASAA).  In addition, an AQIS certificate is 

required for all exports out of Australia if the words ‘organic’, ‘biodynamic’ or similar appear on the 

accompanying paper.  Upon certification, the consumer-end price may be sufficient to offset the 

intermediary freight costs between the IOT and Perth, assisting the feasibility of exports to both 

international ports and to mainland Australia. 

 

Another opportunity for export from the IOT horticulture systems is the exports of pest-free seeds 

from the ‘clean’ port of the Cocos (Keeling) Islands.  While the commercial system on the Cocos 

(Keeling) Islands is relatively small in scale, it is possible that partnership opportunities with 

proponents on the Former Quarantine Station Site could assist in the establishment of clean seed 

production both for local horticultural propagation, as well as export to other national and 

international markets.  The light-weight nature of seed exports would minimise costs associated 

with freight, and the disease-free nature of the port of origin would present a significant 

differentiating factor in the market place.  Subsequently it is recommended that the opportunity for 

such a partnership be investigated further upon establishment of horticultural operations on Cocos 

(Keeling) Islands and the development of the Former Quarantine Station site. 

 

While both organic certification and the establishment of a horticultural seedbank present 

significant opportunities for export, both are considered a secondary priority to the supply of the 

immediate food security needs of the IOT.   

4.4 Opportunities 

In addition to the export opportunities associated with organic certification and seedbank 

development, there are a number of additional local opportunities that arise as a result of the 

successful establishment of local horticultural operations.  These are briefly outlined below. 

 

Food Tourism Tourism has been highlighted as the primary opportunity for economic 

diversification and expansion in the IOT by the Joint Standing Committee on the National Capital 

                                                
9 As profiled by Austrade. 
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and External Territories (2010).  ‘Food tourism’ presents a value addition to the tourism offering of 

the IOT, including the marketing of restaurant produce as locally grown, establishment of an 

annual ‘fresh food festival’ on the Island, and the establishment of a ‘regional food brand’ which 

will assist both the local sale of produce to tourists, as well as the development of a regional brand 

for export. 

 

Further Diversification of Production Once each system has reached its productive capacity 

and is generating self-sustaining returns, it will be possible for the trial and potential diversification 

of new crops on-site.  These crops will require negotiation with both Parks Australia and AQIS 

ahead of time to ensure that any quarantine risk associated with crop diversification is minimised.  

Crops nominated through consultation have included fungi and hemp as potential export 

opportunities, as well as a variety of other tropical fruits for domestic consumption. 

 

Small Business Opportunities An expanded horticulture industry provides a variety of 

opportunities for small businesses to capitalise on.  One such opportunity that is currently being 

pursued is the ‘jungle juice’ honey operations on the ‘Old Cocos Farm’ site.  Other opportunities 

could include the utilisation of coconut oils in the production of soaps, or the local roasting of coffee 

beans for tourism and local consumption.  Each additional business provides jobs and income 

opportunities for the local population and is to be encouraged. 

 

Bio-fuels In the longer term, investigation of the potential for production of bio-fuels from coconut 

oil or other produce on the Island may have merit.  This is an economic opportunity that has 

previously been proven on a number of Islands throughout the Pacific and Indian Ocean. 

 

Organic Certification The establishment of organic certification for local produce adds to both the 

tourism and export value of the ‘regional food brand’ as highlighted above.  Furthermore, it 

provides an additional differentiation for local consumers between domestic produce and the 

imported alternative.   

 

Regeneration Initiatives For the purposes of establishing feasibility in this report, the demand 

for compost on Christmas Island has been limited to the requirements of the local commercial and 

community garden systems.  Consultation has indicated, however, that there is also a potentially 

significant opportunity for the sale of compost to the Christmas Island Mine-site to Forest 

Rehabilitation (CIMFR) program.  The biologically active compost would greatly assist in improving 

the growth rate and success of regeneration plantings, whilst further underwriting the feasibility of 

the compost system. 

Research/ Education Consultation with Murdoch University has indicated their desire to 

incorporate a tertiary education program component into any investment on the Former 

Quarantine Station site.  Should this proceed, the result would be tertiary opportunities both 

domestically and on the mainland that are intrinsically linked with horticultural in the IOT.  This 

would assist in the retention of the tertiary aged population in the IOT, through the provision of a 

local link to a skilled employment opportunity. Furthermore, as both the research initiative and the 

commercial and compost systems grow, the opportunity for further research and education 

investment will increase. 
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4.5 Benefits 

Prior to the consideration of opportunities that grow from the establishment of a feasible system, 

there are a number of direct benefits of the proposed system.  A summary of these benefits is 

provided below. 

 

The direct benefits to Council are: 

• Nutrient recovery for municipal waste streams which are currently both a cost and an 

environmental liability; 

• Reduction in greenhouse gas emissions from landfill (the major source of GHG emissions 

for Councils in this region); 

• Provision of a carbon offset mechanism; and 

• Provision of an opportunity to demonstrate social and environmental responsibility and 

support their local communities need for sustainable, fresh, on island food production. 

 

The environmental and community benefits of this process are: 

• Recycling nutrients to productive land in a manner that builds soil health and soil’s capacity 

to act as a carbon sink; 

• Reduced fertilizer and chemical use, resulting in reduced runoff of these agents into fragile 

groundwater resources; 

• Reduced irrigation requirements and water needs for food production systems; 

• Reduced environmental harm leading to an increased resilience to climate change; and 

• Reduced quarantine risk associated with import reliance. 

 

The benefits of this specific soil amendment system for sustainable food production are that it: 

• Reduces input costs for farmers; 

• Increases the soil’s ability to sequester carbon using soil microbiology; 

• Increases organic matter in the soil profile; 

• Increases productivity; 

• Increases water use efficiency; 

• Improves soil, plant and crop health; 

• Ensures the organisms the plant requires are present and functioning; 

• Holds nutrients in non-leachable forms so they remain in the soil profile; 

• Provides nutrients in the soil that are in a plant available form, increasing crop up-take and 

reducing plant stress; 

• Provides improvements in soil pH, soil structure, and nutrient cycling; 

• Suppresses disease-causing organisms; 

• Protects plant surfaces both above and below the ground; 

• Increases decomposition of toxic compounds in soil profile; and 

• Improves the quality and nutritional value of produce. 

 

The benefits of this soil amendment and the carbon sequestration potential of agricultural soils 

have been verified by extensive research and field studies. Further information can be found at: 

• www.soilfoodweb.com.au - Dr. Elaine Ingham 

• www.amazingcarbon.com - Dr. Christine Jones 

• www.trustnature.com.au - Paul Taylor 
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Furthermore, the provision of an additional employer to the region strengthens the economic 

diversity of the region and addresses the issues of food security identified in Section 2.  The 

inclusion of community gardens in the system also provides for substantial social engagement, 

health and cohesion benefits including: 

• Health:  provision of greater access to fresh nutritious food and mixed meals that support 

nutritious health; as well as the benefits of fitness and health associated with physical 

activity. 

• Learning: including the mental stimulation from learning a new skill; expansion of the skill 

base of the population; and the availability of a venue for further community education on 

waste minimisation and gardening; 

• Social: provision of a venue that attracts a diverse range of the population for a common 

purpose, leading to the creation of a greater sense of community and belonging; and 

• Urban Improvement: gardens re- green unused and/ or vacant lots, creating vegetation 

diversity in a public open space; and the provision of improved opportunities for passive 

and active recreation. 

 

Through the linking of science, technologies, and stakeholders as a system of holistic management 

and holistic production, the proposed system provides the opportunity to not only have the island 

systems as a world class example of sustainable management, but also to provide the economic 

advantage of being able to teach the systems to the global community. The single most important 

element of new sciences and sustainable technologies is that there are far too few on- ground 

examples. The uniqueness of the IOT communities provides a significant opportunity to use these 

examples as a way to support communities and to teach holistic management systems. These 

systems apply not just to remote island communities but also apply to urban and rural production 

systems for holistic sustainable management for productive, lower energy systems. 

4.6 Industry Potential in the IOTs 

As a component of the Draft IOT Economic Development Strategies (EDS), it has been identified 

that a key measure of success for the implementation of the systems in this report is to ‘reduce the 

importation of fresh fruit and vegetables by 50% per head by 2015”.  Based upon the analysis of 

current import levels undertaken by SGS, and the population figures provided in the Draft IOT 

EDS, it is estimated that current imports of 92.5 tonnes of fruit and vegetable are consumed by  

the Cocos (Keeling) Islands population of 572 residents per annum (approximately 162kg per head 

of population per annum).  On Christmas Island, it is estimated that 494 tonnes of imported fruit 

and vegetable are consumed by the local population of approximately 3,000 residents per annum 

(approximately 165kg per head of population per annum). 

 

Based upon the feasibility analysis undertaken in Section 5, it is estimated that at full capacity, the 

proposed commercial systems could produce 318 tonne per annum on Christmas Island and 114 

tonne per annum on the Cocos (Keeling) Islands.  This implies that at current population and 

consumption levels, the system on the Cocos (Keeling) Islands would completely remove import 

reliance, while on Christmas Island local production would account for approximately 65% of fresh 

produce demand.  Subsequently, it can be inferred that the proposed system has the potential to 

significantly exceed the benchmark outlined in the Draft IOT EDS. 
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Steps required to achieve this level of self-sufficiency are outlined in the implementation 

component of this report (Section 6) in more detail, however broadly, achievement of the system’s 

potential will require: 

1. The collaboration and commitment of government, private enterprise, regional bodies, and 

community organizations committed to sustainable food production;  

2. The avoidance of waste; and,  

3. Improvements to the economic and environmental sustainability of IOT communities.   

 

Importantly, it will require the implementation of a system that ‘closes the loop’ on key nutrient 

resources, land use, local food production and water management to provide multiple economic, 

environmental and social benefits.  The proposed system meets this criterion and presents an 

achievable opportunity to deliver food security in the IOT. 
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5 Feasibility Analysis 

A discounted cash-flow analysis was undertaken for the commercial, compost and community 

garden systems on both Christmas and the Cocos (Keeling) Islands.  Details of the costs and 

forecast revenues associated with each of these systems are outlined in detail below, with the 

modelled DCF analysis provided included as Appendix F. 

 

All costs provided in this analysis are considered conservative estimates.  For example, rather than 

assuming availability of grey water for horticultural use, the full commercial rate of water provision 

has been included.  Similarly, while the cost of seed inputs will decline over time as the system 

becomes increasingly self-reliant, the full cost of seed purchase has been incorporated on a 

recurring basis.  Subsequently, the feasibility findings of this analysis are considered both robust 

and attainable. 

5.1 Establishment Costs 

Establishment costs for each system constitute the initial fixed financial outlay required for the 

system to operate.  Examples include infrastructure construction and purchase.  These costs will be 

incurred prior to any revenue flows, and therefore an initial shortfall in cashflow is experienced, 

which is followed by profits from the system in subsequent years.  

 

The estimates below are based on the best information available to the consultant team at the time 

of reporting, however, neither an architect nor quantity surveyor has been engaged to assess the 

cost of any specific item of infrastructure.  Information sources are outlined below where 

appropriate. 

 

Assumptions for establishment costs: 

 

1. A tipper truck and appropriate land clearance infrastructure can be obtained free of charge through CIP’s 

community support fund. 

2. Suitable land for the system is available and can be obtained at a peppercorn rent. 

3. Sites for development will be selected based upon minimisation of land rehabilitation cost and access to 

utility infrastructure. 

 

5.1.1 Christmas Island 

Commercial System 

Infrastructure Purchase/ Hire:   These items include water tanks at a cost of $6,500 each, 

which are integral to the water harvesting and storage component of the system; chicken tractors 

at a cost of $1,500 each, which assist in preparing the soil for planting; and compost tea brewers, 

which are utilised to generate the nutrient rich compost tea for soil enrichment ($4,950 each).  A 
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tipper truck will also be required for the transport of fruit and vegetables from the site to retail 

outlets on the Island.  It is assumed that this truck can be obtained via the CIP community support 

program and no cost has been allocated. 

 

Land Investment:   This expense includes the cost of land purchase and rehabilitation.  At 

present, the AGD is not able to comment on suitable land for development of a commercial 

horticultural operation, and the site selection of the operation will require negotiation between the 

commercial investor and the AGD to proceed.  However, presuming that the site will be selected 

based upon minimisation of rehabilitation costs (incurred for example through the clearing of 

pinnacles for instance) no cost has been allocated.  Furthermore, given the significance of this 

development to the local community, it is possible that a peppercorn lease could be negotiated to 

support industry establishment.  Given this assumption, no cost has been allocated for land 

acquisition. 

 

Infrastructure Construction:   This line item includes the construction of cold storage, shed 

storage, greenhouses and shaded structures.  Cold storage construction has been estimated based 

upon the Rawlinson’s Australian Construction Handbook estimate of $2,275.00 per m2. Storage 

shed space has similarly been estimated at a cost of $800 per m2.  Greenhouse and shaded 

structures have been estimated at a cost of $45,000 and $20,000 respectively, with an additional 

construction expense allocation of $12,000 and $4,000 respectively.  Construction expenses for 

Trellises for incorporation into both the shaded and greenhouse structures have been estimated at 

a cost of $10,000 per hectare. 

 

Freight Transport:   An allowance has been made for the transport of infrastructure items to the 

IOT, at a rate of 20% of infrastructure cost.  This rate is based upon analysis of current freight 

rates as an approximate proportion of infrastructure cost. 

 

Training and Education:  A training and education component is considered integral to system 

establishment in order to ensure optimal utilisation of land and water resources, as well as to 

ensure that the labour employed by the system is suitably trained to deliver optimal produce 

yields.  A cost of $36,000 has been allocated for the engagement of appropriate expertise to 

provide this component.  

 

Total establishment costs for the Christmas Island commercial system amount to $1.298 million in 

the first year, reflecting the intensive nature and significant outlay associated with the first four 

hectares, followed by approximately $270,000 in years 2, 3 and 4 as subsequent hectares are 

incorporated into the system. 

Compost System 

Infrastructure Purchase/ Hire:  There are a number of pieces of equipment necessary to 

produce the required tonnage of compost for the Christmas Island horticulture industry.  These 

include a $90,000 tractor and bulk bucket attachment; a $15,000 water wagon (with pump and 

fittings) for attachment to the tractor and watering of the compost; a $75,000 compost turner 

which is capable of generating 10,000m3 of compost per year; and fifteen 25m compost covers at 

a cost of $2,500 each. 
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Land Investment:  Assuming that the Shire will manage the compost system, which is 

recommended for incorporation into the Shire managed tip site, it is presumed that land can be 

obtained to support the system at minimal to no cost. 

 

Freight Transport:  An allowance has been made for the transport of infrastructure items to the 

IOT, at a rate of 20% of infrastructure cost. 

 

Training and Education:  Training and education is integral to the establishment of a successful 

and productive composting system.  A cost of $24,000 has been allocated for the engagement of 

the expertise required to support the training of local labour and system implementation. 

 

Total establishment costs for the Christmas Island Compost System amount to $241,500 in the 

first year of system operation. 

 

Community Gardens 

 

The establishment costs associated with a community garden are considered minimal, with the 

engagement of the CIP community support fund recommended for any minimal site clearance 

requirements.  It is also assumed that any training and education requirements of the system can 

be delivered through collaboration with the training undertaken for the compost and commercial 

systems at minimal to no cost.  The sole initial outlay for each community garden will be the 

purchase of a small scale compost tea brewer which will be used to produce nutrient rich 

compost tea for application to the compost/ soil growing base.  These brewers can be purchased at 

a cost of $1,500 per garden. 

5.1.2 Cocos (Keeling) Islands 

Commercial System 

Infrastructure Purchase/ Hire:   These items include water tanks at a cost of $6,500 each, 

which are integral to the water harvesting and storage component of the system; chicken tractors 

at a cost of $1,500 each, which assist in preparing the soil for planting; and compost tea brewers, 

which are utilised to generate the nutrient rich compost tea for soil enrichment ($4,950 each).  A 

tipper truck will also be required for the transport of fruit and vegetables from the site to retail 

outlets on the Island.  It is assumed that this truck can be leased from the Shire on an as needs 

basis, and a minimal cost of $5,000 has been allocated for this purpose. 

 

Land Investment:   This expense includes the cost of land purchase and rehabilitation.  The Shire 

has indicated their willingness to lease Lot 290 of the ‘Old Cocos Farm’ site at a minimal cost to 

support the re-establishment of local horticulture.   Given that the lot is presently unused open 

space, no allocation has been made for site rehabilitation.   

 

Infrastructure Construction:   This line item includes the construction of greenhouses and 

shaded structures.  Greenhouse and shaded structures have been estimated at a cost of $45,000 

and $20,000 respectively, with an additional construction expense allocation of $20,000 and 
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$7,000 respectively.  Trellises for incorporation into both the shaded and greenhouse structures 

have been estimated at a cost of $5,000 per hectare.  It is assumed that the cold storage and shed 

infrastructure that comprised the ‘Old Cocos Farm’ can be restored to usage and be utilised for 

storage in partnership with the proposed Shire works depot which is planned for the site.  Given 

the size of the system, construction of a new 50m2 cold storage facility at a cost of $118,000 is 

considered prohibitive.  Subsequently, should restoration of the current facility prove prohibitive, 

an arrangement with the Cocos Co-operative will be required for cold storage on an as-required 

basis. 

 

Freight Transport:   An allowance has been made for the transport of infrastructure items to the 

IOT, at a rate of 20% of infrastructure cost. 

 

Training and Education:   A training and education component is considered integral to system 

establishment in order to ensure optimal utilisation of land and water resources, as well as to 

ensure that the labour employed by the system is suitably trained to deliver optimal produce 

yields.  A cost of $24,000 has been allocated for the engagement of appropriate expertise to 

provide this component.  

 

Total establishment costs for the Cocos (Keeling) Island commercial system amount to $610,580 in 

the first year, reflecting the intensive nature and significant outlay associated with the first two 

hectares, followed by approximately $242,000 in the second year as the remaining two hectares 

are incorporated into the system. 

Compost System 

Infrastructure Purchase/ Hire:   There are a number of pieces of equipment necessary to 

produce the required tonnage of compost for the Cocos (Keeling) horticulture industry.  These 

include a $30,000 tractor and bucket attachment; a $15,000 water wagon (with pump and fittings) 

for attachment to the tractor and watering of the compost; a $30,000 compost turner which is 

capable of generating 10,000m3 of compost per year; and fifteen 25m compost covers at a cost of 

$2,500 each. 

 

Land Investment:  Assuming that the Shire will manage the compost system, which is 

recommended for incorporation into the Shire managed tip site, it is presumed that land can be 

obtained to support the system at minimal to no cost. 

 

Freight Transport:   An allowance has been made for the transport of infrastructure items to the 

IOT, at a rate of 20% of infrastructure cost. 

 

Training and Education:   Training and education is integral to the establishment of a successful 

and productive composting system.  A cost of $24,000 has been allocated for the engagement of 

the expertise required to support the training of local labour and system implementation. 

 

Total establishment costs for the Christmas Island Compost System amount to $161,000 in the 

first year of system operation. 
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Community Garden 

Similar to the Christmas Island community gardens, the establishment costs associated with a 

community garden on the Cocos (Keeling) Islands are considered minimal.  Site preparation can 

easily be incorporated into the ground-works undertaken by the commercial system, and any 

training and education requirements of the system to be delivered through collaboration with the 

training undertaken for the compost and commercial systems at minimal to no cost.  The sole 

initial outlay for each community garden will be the purchase of a small scale compost tea 

brewer which will be used to produce nutrient rich compost tea for application to the compost/ soil 

growing base.  The brewers can be purchased at a cost of $1,500.  Freight associated with this 

brewer is also incorporated at a further cost of $300. 

5.2 Projected Operating Expenses 

Projected operating expenses are the recurring variable expenses that will be incurred through 

operation of the system.  Costs associated with system operation have been obtained through 

consultation with numerous seed and fruit tree distributors, on-island consultation, literature 

review and from the experience of the consultant team in previously implementing similar systems. 

 

Assumptions for Operating Expense Forecasts: 

 

1. Both commercial system and community garden sites are connected to water mains, and that the 

commercial system is located on a powered site. 

2. Labour can be obtained at a rate of $46,000 per annum. 

3. Seeds and fruit tree seedlings will not be damaged or rendered unproductive during freight. 

 

5.2.1 Christmas Island 

Commercial System 

Infrastructure Maintenance/ Depreciation:  An allowance of 2% of the total cost of 

Infrastructure Purchase/ Hire and Infrastructure Construction has been made to account for 

associated maintenance and depreciation. 

 

Utilities:  While a system of water harvesting is in place, it is estimated that this system will be 

insufficient to support the water needs of the commercial system during the May to December 

period10.  Should the system be able to access grey water that is currently being discharged into 

the ocean, this should supply a more than ample source of water for production.  However, should 

this not be accessible, current estimations of median rainfall have been utilised to estimate the 

projected shortfall in water over the period of a year.  Utilising current rates for commercial water 

                                                
10 Based on median rainfall figures from 1973-2010, Australian Government Bureau of 
Meteorology (http://www.bom.gov.au) 
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purchase, an allocation of $33,398.77 per ha has subsequently been made.  In addition, an 

allocation of $1,500 has been made for the electricity required to power water pumps on each site 

and the cold storage facility. 

 

Wages:  The cost of labour to operate the system has been estimated at a locally competitive 

casual rate of $23 per hour, or $46,000 annually.11  The first hectare of the system are considered 

the most intensive, employing four labourers each, with each subsequent hectare employing an 

additional labourer.  A site manager for the commercial system will also be required, with a wage 

allowance of $60,000. 

 

Plant Investment:  The purchase of seeds and fruit trees for the system has been estimated 

through extensive consultation with domestic seed and fruit tree suppliers to estimate per hectare 

requirements.  The cost associated with the purchase of required plant inputs has then been 

incorporated into the system model based upon the selection of produce to meet local demand.  

The total cost of plant investment varies depending upon plant selection, reaching approximately 

$82,000 annually upon development of all 10 hectares of the system.  It is noted however, that 

this cost can be substantially reduced through seed harvesting of local produce, significantly 

reducing reliance on imported inputs. 

 

Plant investment also incorporates expenses associated with fertiliser and pest control, however 

given the robust nature of the system and the presumption that this role will largely be played by 

the compost tea, a relatively small allocation of $2,500 per hectare has been made for this 

expense.  Costs associated with the harvesting of produce have also been included at a cost of 

$5,000 per hectare.12 

 

Compost Tea Inputs:  Sourced locally, this combination of liquid fish fertiliser, liquid kelp and 

liquid humates costs approximately $0.30 per litre, and is produced in batches of 1,000L.  Applied 

fortnightly, the compost tea costs approximately $7,800 per hectare annually.  

 

Compost:  Compost is to be sourced locally from the compost system at the commercial rate of 

$80 per cubic metre.  Each ha will require 300m3 of compost in the first year of operation, followed 

by 200m3 in each subsequent year.  Once all 10 hectares are operational, this will equate to an 

approximate cost of $160,000 annually. 

 

Freight Transport:  An allowance has been made for the transport of seed inputs and fruit tree 

seedlings to the IOT, at a rate of 20% of infrastructure of plant investment cost. 

 

Contingency:   A contingency of 5% of non-wage variable expenses has been allocated to allow 

for unforeseen costs, and/or variance in cost estimates.  This amounts to approximately $14,000 in 

year 1, and approximately $30,000 upon the establishment of all 10 hectares. 

 

Total operating expenses for the Christmas Island commercial system increase with the expansion 

of the system, ranging from $811,000 in year one, through to a steady cost of $1.4 million in year 

five and beyond. 

                                                
11 Figure is based upon current information on the average wage of a revegetation labourer. 

12 Based upon budgetary estimates provided by the NSW Agriculture. 
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Compost System  

Infrastructure Maintenance/ Depreciation:  An allowance of 2% of the total cost of 

Infrastructure Purchase/ Hire has been made to account for associated maintenance and 

depreciation. 

 

Utilities:  Utility inputs required for system operation are limited to fuel and water.  Fuel inputs 

have been estimated at $2,000 for the annual operation of the tractor, while a small water 

allocation has been made for watering of the compost.  The water allocation equates to 50L per 

cubic metre of compost, with the total cost varying between $150 and $300 per annum.  

 

Wages:   The compost system is productive for six months of the year, preferable during the driest 

months from May to October.  The system requires the employment of two full time labourers 

during this period at a cost of $23 per hour, or $46,000 over the total six month period. 

 

Contingency:   A contingency of 5% of non-wage variable expenses has been allocated to allow 

for unforeseen costs, and/or variance in cost estimates. 

 

Total operating expenses for the life of the system are estimated at a relatively constant $53,000 

per annum. 

Community Gardens 

Maintenance:   An allowance of 2% of the total cost of the compost brewers has been made to 

account for associated maintenance and depreciation.  This totals $30 per brewer, per annum, or 

$120 across all four gardens. 

 

Utilities:   Water is the sole utility requirement of the community gardens, with an estimated 

972KL required per garden on an annual basis.  This equates to approximately $2,830 per garden, 

at commercial rates.   

 

Compost:   Each garden will require 40m3 of compost in the first year of operation, and 20m3 in 

subsequent years.  At the commercial rate of $80 per cubic metre, this equates to $3,200 in the 

first year and $1,600 in subsequent years. 

 

Compost Tea Inputs:   Sourced locally, this combination of liquid fish fertiliser, liquid kelp and 

liquid humates costs approximately $0.30 per litre, and is produced on-site in batches of 200L.  

Applied fortnightly, the compost tea costs approximately $1,560 per hectare annually. 

 

Wages:   In addition to the volunteer management committee that will support each garden, it is 

recommended that in the first year, a central manager be appointed to spend one day per week 

working on each garden, supporting local residents and the volunteer committees in establishing 

their system.  This employee would be engaged at a rate of $23.00 per hour, or $9,200 per 

garden, per annum. 
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Contingency:   A contingency of 5% of non-wage variable expenses has been allocated to allow 

for unforeseen costs, and/or variance in cost estimates.  This equates to approximately $640 per 

garden. 

 

Total operating expenses for the community gardens are estimated at $17,200 per garden in the 

first year and $6,300 in subsequent years. 

 

5.2.2 Cocos (Keeling) Islands 

Commercial System 

Infrastructure Maintenance/ Depreciation:  An allowance of 2% of the total cost of 

Infrastructure Purchase/ Hire and Infrastructure Construction has been made to account for 

associated maintenance and depreciation. 

 

Utilities:  While a system of water harvesting is in place, it is estimated that this system will be 

insufficient to support the water needs of the commercial system during the May to December 

period13.  Should the system be able to access grey water that is currently being discharged into 

the ocean, this should supply a more than ample source of water for production.  However, should 

this not be accessible, an allocation of $27,189 per ha has been made for the cost of water at 

current commercial rates.  In addition, an allocation of $750 has been made for the electricity 

required to power water pumps on each site and the cold storage facility. 

 

Wages:   The cost of labour to operate the system has been estimated at a locally competitive 

casual rate of $23 per hour, or $46,000 annually.  The first two hectares of the system are 

considered the most intensive, employing four labourers each, with each subsequent hectare 

employing an additional labourer.  A site manager for the commercial system will also be required, 

with a wage allowance of $60,000. 

 

Plant Investment:   The purchase of seeds and fruit trees for the system has been estimated 

through extensive consultation with domestic seed and fruit tree suppliers to estimate per hectare 

requirements.  The cost associated with the purchase of required plant inputs has then been 

incorporated into the system model based upon the selection of produce to meet local demand.  

The total cost of plant investment varies depending upon plant selection, reaching approximately 

$17,510 annually upon development of all 4 hectares of the system.  Plant investment also 

incorporates expenses associated with fertiliser and pest control, however given the robust nature 

of the system and the presumption that this role will largely be played by the compost tea, a 

relatively small allocation of $2,500 per hectare has been made for this expense.  Costs associated 

with the harvesting of produce have also been included at a cost of $5,000 per hectare.14 

 

                                                
13 Based on median rainfall figures from 1973-2010, Australian Government Bureau of 
Meteorology (http://www.bom.gov.au) 

14 Based upon budgetary estimates provided by the NSW Agriculture. 
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Compost Tea Inputs:   Sourced locally, this combination of liquid fish fertiliser, liquid kelp and 

liquid humates costs approximately $0.30 per litre, and is produced in batches of 1,000L.  Applied 

fortnightly, the compost tea costs approximately $7,800 per hectare annually.  

 

Compost:   Compost is to be sourced locally from the compost system at the commercial rate of 

$80 per cubic metre.  Each ha will require 300m3 of compost in the first year of operation, followed 

by 200m3 in each subsequent year.  Once all 4 hectares are operational, this will equate to an 

approximate cost of $6,000 annually. 

 

Freight Transport:   An allowance has been made for the transport of seed inputs and fruit tree 

seedlings to the IOT, at a rate of 20% of infrastructure of plant investment cost. 

 

Contingency:   A contingency of 5% of non-wage variable expenses has been allocated to allow 

for unforeseen costs, and/or variance in cost estimates.  This amounts to approximately $6,450 in 

year 1, and approximately $11,000 upon the establishment of all 4 hectares. 

 

Total operating expenses for the Cocos (Keeling) Island commercial system increase with the 

expansion of the system, ranging from $430,000 in year one, through to a steady cost of $630,000 

in year three and beyond. 

Compost System 

Infrastructure Maintenance/ Depreciation:  An allowance of 2% of the total cost of 

Infrastructure Purchase/ Hire has been made to account for associated maintenance and 

depreciation. 

 

Utilities:  Utility inputs required for system operation are limited to fuel and water.  Fuel inputs 

have been estimated at $1,000 for the annual operation of the tractor, while a small water 

allocation has been made for watering of the compost.  The water allocation equates to 50L per 

cubic metre of compost, with the total cost varying between $80 and $150 per annum.  

 

Wages:   The compost system is productive for six months of the year, preferable during the driest 

months from July to December.  The system requires the employment of two full time labourers 

during this period at a cost of $23 per hour, or $46,000 over the total six month period. 

 

Contingency:  A contingency of 5% of non-wage variable expenses has been allocated to allow for 

unforeseen costs, and/or variance in cost estimates. 

 

Total operating expenses for the life of the system are estimated at a relatively constant $50,000 

per annum. 

Community Gardens 

Maintenance:   An allowance of 2% of the total cost of the compost brewer has been made to 

account for associated maintenance and depreciation.  This totals $30 per annum. 
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Utilities:   Water is the sole utility requirement of the community gardens, with an estimated 

794KL required per garden on an annual basis.  This equates to approximately $2,207 per garden, 

at commercial rates.   

 

Compost:  Each garden will require 40m3 of compost in the first year of operation, and 20m3 in 

subsequent years.  At the commercial rate of $80 per cubic metre, this equates to $3,200 in the 

first year and $1,600 in subsequent years. 

 

Compost Tea Inputs:   Sourced locally, this combination of liquid fish fertiliser, liquid kelp and 

liquid humates costs approximately $0.30 per litre, and is produced on-site in batches of 200L.  

Applied fortnightly, the compost tea costs approximately $1,560 per hectare annually. 

 

Wages:   As a component of the volunteer management committee that will support the 

community garden, it is recommended that in the first year, a paid manager be appointed to spend 

one day per week working the community garden, supporting local residents and the volunteer 

committee in establishing their system.  This employee would be engaged at a rate of $23.00 per 

hour, or $9,200 per annum. 

 

Contingency:   A contingency of 5% of non-wage variable expenses has been allocated to allow 

for unforeseen costs, and/or variance in cost estimates.  This equates to approximately $640. 

 

Total operating expenses for the community garden are estimated at $18,000 in the first year, and 

$6,000 in subsequent years. 

5.3 Projected Operating Income 

The operating income for the proposed systems across both Christmas and the Cocos (Keeling) 

Islands is reliant upon consumer demand for fresh produce.  This demand underwrites the 

feasibility of the commercial producer in both systems, which relies on retail sales as the sole 

source of revenue.  The compost producer in turn relies on the commercial producer as the primary 

purchaser of compost, its sole revenue source.  Furthermore, both the community gardens and 

commercial system rely on the ongoing viability of the compost system as it provides the essential 

growing medium for both systems. 

 

The revenue generated by retail demand for produce is detailed in the forecast operating income 

for both the Christmas Island and Cocos (Keeling) Islands commercial systems in Table 5 and 

Table 6 respectively below.  These estimates have been derived through the multiplication of peak 

productivity yields for each produce item in year 3, by current price levels.  Significantly, the choice 

of produce for production is based upon the current levels of produce demand observed on the 

Islands.  Subsequently, in-demand salad vegetables such as lettuces or tomatoes, or staple 

vegetables demanded by SERCO such as carrots and onions feature prominently in revenue 

forecasts.  These demand estimates are also responsible for the differences in relative production 

levels between Christmas and the Cocos (Keeling) Islands.  Finally, in selecting the area allocated 

for each produce item (and subsequently the tonnage of production), emphasis has been placed 

upon diversity of production, catering to the variety of local food needs, rather than simply broad-

acre production of the most profitable crops.  
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Table 5 Projected Operating Income, Christmas Island Commercial System 

Produce Revenue %   Produce Revenue % 

Lettuce $336,000.00 14.35%   Celery $33,750.00 1.44% 

Tomatoes $315,900.00 13.49%   Strawberries $28,836.88 1.23% 

Bell Peppers $173,250.00 7.40%   Beans $23,345.00 1.00% 

Carrot $165,300.00 7.06%   Sweet Potato $22,770.00 0.97% 

Onions $121,030.00 5.17%   Ginger $21,735.00 0.93% 

Potato $116,173.75 4.96%   Chillies $18,125.00 0.77% 

Cucumber $113,275.00 4.84%   Coffee $18,090.00 0.77% 

Pumpkin $69,408.90 2.96%   Passionfruit $14,804.86 0.63% 

Watermelon $66,126.00 2.82%   Lemon $13,453.44 0.57% 

Bok Choy $56,475.00 2.41%   Lime $13,453.44 0.57% 

Green pak Choy $54,225.00 2.32%   Tumeric $12,060.00 0.52% 

Banana $48,127.50 2.06%   Honeydewmelon $12,012.00 0.51% 

Chinese Cabbage $47,600.00 2.03%   Papaya $11,601.12 0.50% 

Cacao $44,220.00 1.89%   Lychee $11,411.17 0.49% 

Choy Sum $44,100.00 1.88%   Mango $9,209.82 0.39% 

White Pak Choy $44,100.00 1.88%   Avocado $8,080.20 0.35% 

Blueberry $42,668.28 1.82%   Rockmelon $6,776.00 0.29% 

Zucchini $41,400.00 1.77%   Macadamia $4,522.50 0.19% 

Basil $40,525.62 1.73%   Oranges $3,271.20 0.14% 

Sweet Corn $37,446.30 1.60%   Lemongrass $3,039.12 0.13% 

Okra $36,180.00 1.55%   Taro $1,097.46 0.05% 

Eggplants $36,052.50 1.54%   Total $2,341,028.05 100.00% 

 

Table 6 Projected Operating Income, Cocos (Keeling) Islands Commercial 

System 

Produce Revenue %   Produce Revenue % 

Lettuce $87,780 9.49%   Rockmelon $15,590 1.68% 

Chinese Cabbage $70,000 7.56%   Ginger $11,772 1.27% 

Potato $67,095 7.25%   Avocado $11,269 1.22% 

Sweet Potato $55,028 5.95%   Eggplants $10,350 1.12% 

Cucumber $49,210 5.32%   Bok Choy $10,125 1.09% 

Onions $48,571 5.25%   Lemon $9,856 1.07% 

Tomatoes $46,980 5.08%   Lime $8,624 0.93% 

Capsicum $39,000 4.21%   Honeydewmelon $7,146 0.77% 

Zucchini $34,500 3.73%   Mango $6,352 0.69% 

Banana $31,439 3.40%   Watermelon $6,180 0.67% 

Strawberries $30,581 3.30%   Oranges $5,997 0.65% 

Choy Sum $30,000 3.24%   Beans $5,519 0.60% 

Carrot $28,500 3.08%   Passionfruit $5,253 0.57% 
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Produce Revenue %   Produce Revenue % 

Broccoli $26,400 2.85%   Snow Peas $4,920 0.53% 

Chillies $20,900 2.26%   Sweet Corn $4,161 0.45% 

Bell Peppers $18,900 2.04%   Basil $3,264 0.35% 

Okra $18,090 1.95%   Mint $3,264 0.35% 

Green pak Choy $18,000 1.95%   Papaya $3,068 0.33% 

White Pak Choy $18,000 1.95%   Lemongrass $1,013 0.11% 

Pumpkin $17,506 1.89%   Taro $549 0.06% 

Blueberry $17,347 1.87%   Total $925,423.95 100.00% 

Celery $17,325 1.87%         

 

The compost system relies upon the sale of compost to either the commercial systems or 

community garden systems at a fixed rate of $80 per cubic metre.  While additional sales for 

residential use will provide an additional revenue stream, the level of this demand is difficult to 

estimate, and has not been included at this time.  Similarly, potential sales to CIP for the purposes 

of regeneration have not been incorporated, although this does present a significant potential 

revenue stream to further underwrite system feasibility. 

 

Estimations of revenue streams for the compost system on Christmas and the Cocos (Keeling) 

Islands are outlined below in Table 7 and Table 8. 

 

Table 7 Projected Operating Income, Christmas Island Compost System 

  Commercial Demand Community Demand Total 

  

Year 1 

Demand 

(ha) 

Year 2 

Demand 

(ha) 

Commercial 

Demand 

(m3) 

Year 1 

Demand 

(ha) 

Year 2 

Demand 

(ha) 

Communit

y Garden 

(m3) 

Total 

Demand 

(m3) 

Total 

Revenue 

($) 

Year 1 4 0 1,200 0.4 0 160 1,360 $108,800 

Year 2 2 4 1,400 0 0.4 80 1,480 $118,400 

Year 3 2 6 1,800 0 0.4 80 1,880 $150,400 

Year 4  2 8 2,200 0 0.4 80 2,280 $182,400 

Year 5  0 10 2,000 0 0.4 80 2,080 $166,400 

Year 6 0 10 2,000 0 0.4 80 2,080 $166,400 

Year 7 0 10 2,000 0 0.4 80 2,080 $166,400 

Year 8 0 10 2,000 0 0.4 80 2,080 $166,400 

Year 9 0 10 2,000 0 0.4 80 2,080 $166,400 

Year 10 0 10 2,000 0 0.4 80 2,080 $166,400 
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Table 8 Projected Operating Income, Cocos (Keeling) Islands Compost 

System 

  Commercial Demand Community Demand Total 

  

Year 1 

Demand 

(ha) 

Year 2 

Demand 

(ha) 

Commercial 

Demand 

(m3) 

Year 1 

Demand 

(ha) 

Year 2 

Demand 

(ha) 

Community 

Garden 

(m3) 

Total 

Demand 

(m3) 

Total 

Revenue 

($) 

Year 1 2 0 600 0.1 0 40 640 $51,200 

Year 2 2 2 1,000 0 0.1 20 1,020 $81,600 

Year 3 0 4 800 0 0.1 20 820 $65,600 

Year 4  0 4 800 0 0.1 20 820 $65,600 

Year 5  0 4 800 0 0.1 20 820 $65,600 

Year 6 0 4 800 0 0.1 20 820 $65,600 

Year 7 0 4 800 0 0.1 20 820 $65,600 

Year 8 0 4 800 0 0.1 20 820 $65,600 

Year 9 0 4 800 0 0.1 20 820 $65,600 

Year 10 0 4 800 0 0.1 20 820 $65,600 

The community garden(s) on both Christmas and the Cocos (Keeling) Islands are reliant upon 

membership fees and grant funding for revenue.  A fixed fee of $75, payable by the community 

gardener to lease a 1.2m x 6m plot for one year would cover annual operational expenses. Grant 

funding would also be required to cover the wages of the central manager who would oversee the 

establishment of the community garden systems. 

5.4 Feasibility Outcomes - Operational Performance 

The establishment costs, projected operating expenses and projected operating incomes of each 

system were assessed over a 10 year time frame to estimate profitability/losses. The projections 

are derived from the information given above and do not allow for any unexpected changes in 

revenue and/ or costs over this period. The analysis uses financial applications such as discount 

rates, present values, net present values and internal rate of return to evaluate the financial 

implications of the project over time. 

 

Discount rate - a discount rate of 6% has been applied to the operational profit/ loss to derive the 

present value of the project. This rate is reflective of the risk free rate of capital.  

 

Present value – this defines today’s value of a cash flow received at a future date. The present 

value (PV) of a future a sum of money incorporates the time value of money. Since $100 in 5 years 

time will not have the same purchasing power of $100 spent today, the present value adjusts the 

nominal figure to represent the ‘true value’ of $100 in the future. If we assume a discount rate of 

6% the formula to obtain the present value is show by: 

 

 $100 in year 5 =     = $74. 73 
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This implies that $74.73 today will buy you the same as $100 would in 5 years time. 

 

Net present value – the cumulative value of the project with net cash flows discounted to present 

value. The net present value (NPV) is the value of all future net cash flows discounted to present 

value terms. A positive NPV implies that the rate of return of the project is greater than the 

discount rate or cost of capital and ‘real profit’ is expected. 

 

Internal rate of return - the discount rate often used in capital budgeting that makes the net 

present value of all cash flows from a particular project equal to zero. Generally speaking, the 

higher a project's internal rate of return, the more desirable it is to undertake the project. 

 

To quantify the true costs and operating performance of each facility we have adopted a discounted 

cash flow approach. This approach calculates the value of cash flows in today’s dollars or simply 

‘discounts’ future values to reflect real cash flows incurred at a later date.  Subsequently, a net 

present value and internal rate of return for each system is generated to compare both their 

feasibility and attractiveness to a potential investor.  The findings of this analysis are summarised 

in Tables 9 and 10 below. 

 

Table 9 Net Present Value and IRR of Christmas Island Systems 

 

Commercial 

System 

Compost 

System 

Community 

Gardens 

Present Value of Total Expenses $12,373,194 $658,391  $233,935  

Present Value of Total Revenue  $14,249,905 $1,126,899  $220,802  

Net Present Value $1,876,711 $468,507 $13,132  

IRR 15% 33% 7% 

 

Table 10 Net Present Value and IRR of Cocos (Keeling) Island Systems 

 

Commercial 

System 

Compost 

System 

Community 

Garden 

Present Value of Total Expenses $5,143,965  $404,909   $51,808  

Present Value of Total Revenue  $5,836,311  $483,476  $44,160  

Net Present Value $692,345  $78,568  $7,648  

IRR 14% 12% -15% 

 

The analysis shows that, assuming the maintenance of present produce prices, both the 

commercial and compost systems on Christmas Island and the Cocos (Keeling) Islands are feasible 

without any grant funding.  As expected, the community garden systems will both require grant 

funding to subsidise the cost of system establishment. 

 

 

 



Horticulture in the Indian Ocean Territories / Feasibility Study 

 

 P. 63 

 

5.5 Sensitivity Analysis 

This section of the report analyses the sensitivity of financial outcomes to the various assumptions 

applied to financial modelling.  The most significant of these is that the level of produce pricing 

throughout the IOT remains at current levels, approximately double that of mainland prices.  While 

consultation has indicated that consumers would purchase local produce over imported goods at 

current prices, it would be preferable for the local system to also deliver a cost saving to the 

consumer. 

 

Tables 11 and 12 assess the net present value of both commercial systems, given various levels of 

retail price discount. 

 

Table 11 Net Present Value, Christmas Island Commercial System, Price 

Discount Sensitivity Analysis 

Price Discount Income Expenses NPV IRR 

0% $14,249,905.19 $12,373,194.44 $1,876,710.75 15% 

5% $13,537,409.93 $12,373,194.44 $1,164,215.49  10% 

10% $12,824,914.67 $12,373,194.44 $451,720.23  4% 

15% $12,112,419.41 $12,373,194.44 -$260,775.03  -2% 

20% $11,399,924.15 $12,373,194.44 -$973,270.29  -9% 

25% $10,687,428.89  $12,373,194.44 -$1,685,765.55  - 

30% $9,974,933.63  $12,373,194.44 -$2,398,260.81  - 

 

Table 12 Net Present Value, Cocos (Keeling) Island Commercial System, 

Price Discount Sensitivity Analysis 

Price Discount Income Expenses NPV IRR 

0% $5,836,310.53 $5,143,965.24 $692,345.29 14% 

5% $5,546,375.65  $5,143,965.24 $ 402,410.41 8% 

10% $5,256,440.77  $5,143,965.24 $112,475.53  2% 

15% $4,966,505.89  $5,143,965.24 -$177,459.35  -4% 

20% $4,676,571.01  $5,143,965.24 -$467,394.22 -11% 

25% $4,386,636.13  $5,143,965.24 -$757,329.10  - 

30% $ 4,096,701.25  $5,143,965.24 -$1,047,263.98  - 

 

As demonstrated by the sensitivity analyses, both commercial systems are reliant upon the 

current, high levels of produce pricing to offset establishment costs and provide for project 

feasibility.  The Christmas Island system can retain feasibility at a price level at least 10% lower 

than those currently observed on the Island, while the Cocos (Keeling) Island system can only 

allow for a minimum 5% reduction in current prices.  Should external sources of funding (ie. grant 

funding) or in-kind infrastructure contributions be obtained, this would allow for further price 

reductions by off-setting some of the establishment costs.   

 



Horticulture in the Indian Ocean Territories / Feasibility Study 

 

 P. 64 

 

Further sensitivity analysis has been undertaken to ascertain the impact of varying degrees of 

grant funding on system NPV, IRR and viable price discount15 (see Tables 13 and 14 below).  For 

the purposes of this analysis, it is assumed that grant funding is sourced in year 1. 

 

Table 13 NPV, IRR and Viable Price Reduction Given Grant Funding, 

Christmas Island and Cocos (Keeling) Islands Commercial Systems, 

Sensitivity Analysis 

Grant Funding 
Price Reduction 

Christmas Island 

Price Reduction  

Cocos (Keeling) Islands 

$0 13% 12% 

$50,000 13% 13% 

$100,000 14% 14% 

$250,000 15% 16% 

$500,000 16% 20% 

$1,000,000 20% - 

 

As can be seen in the figures above, an increase in grant funding will allow for the substantial 

reduction in pricing in both Territories.  Should grant funding be able to remove establishment 

costs completely, the Christmas Island system would have an operational NPV of $4.05 million and 

could still be delivered at a profit, whilst reducing current prices by 28% (at which point IRR is 

neutral).  On the Cocos (Keeling) Islands the operational NPV of the system is $1.07 million and 

could accommodate a price reduction of nearly 19% (at which point IRR is neutral).  Furthermore, 

once the system is well established, prices can be decreased further as efficiencies are achieved 

and variable costs further reduced.  

5.6 Funding Options 

Table 15 below details a variety of government sponsored grant funding opportunities that are 

available to the proposed systems.  In the case of the commercial systems, this funding would 

assist in offsetting capital expenditure outlay, allowing for the reduction in retail prices, while 

grants for the compost and community garden systems would contribute toward the ongoing 

system feasibility. 

 

In the majority of instances, the grants listed below are sourced through the State Government.  

In these cases, submissions are to be made to the AGD, who will source the appropriate funding in 

place of the State Government. 

 

 

 

 

 

 

                                                
15 Viable price reduction is considered any level of reduction that still produces a positive IRR 
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Table 14 Funding Opportunities – Capital Costs 

Funding 

Opportunity  

Eligibility Amount  Eligible 

Systems 

Regional Food 

Producers Innovation 

and Productivity 

Program –  

Australian 

Government 

Department of 

Agriculture, Fisheries 

and Forestry 

Applicants must be: 

• a food producing business involved in value-

adding and processing or a not-for-profit 

organisation active in the food production 

industry 

• a business registered for tax purposes in 

Australia with an Australian Business Number 

(ABN) 

• financially sound, with professionally 

prepared financial statements demonstrating 

the ability to fund your share of project costs 

Universities and research organisations are not 

eligible to apply. 

 

$50,000 - 

$2million of 

matched 

funding 

(requires the 

contribution of 

an equivalent 

level of 

funding by the 

producer) 

Commercial 

Systems 

LotteryWest,  

 

Five broad objectives provide the framework for 

LotteryWest grant-making and aspirations for 

the community: 

• Extending the Capacity of Not-For-Profit 

Organisations 

• Strengthening Community Service Delivery 

• Enhancing Community Development 

Initiatives 

• Valuing our State’s Heritage 

• Advancing Participation in Community Life 

 

Grants are available to: 

• Not-For-Profit Organisations; and 

• Local Government Authorities. 

Grants cannot be made to individuals, private 

or for-profit organisations, government bodies 

or organisations with a statutory base. 

 

 

Submission 

based, in line 

with 

community 

need. 

Community 

Gardens, 

Compost System 

IOT Economic 

Development Fund – 

Attorney Generals 

Department 

Most organisations with an interest in the IOT 

are eligible to apply for funding, including: 

• non-profit organisations, including registered 

charities or incorporated associations; 

• private enterprise business; 

• cooperatives; and  

• local government bodies. 

Applicants must have an ABN or ACN. 

A minimum of 

$5,000 and a 

maximum of 

$75,000 for 

each of the 

Territories 

Community 

Gardens 

Commercial 

Systems 

Compost 

Systems 
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Funding 

Opportunity  

Eligibility Amount  Eligible 

Systems 

Diverse Australia 

Program, Major 

Project Funding – 

Australian 

Commonwealth 

Department of 

Immigration and 

Citizenship 

Funds will be provided to incorporated, not for 

profit organisations including: 

• schools 

• non-profit foundations 

• service clubs 

• sporting bodies 

• ethnic organisations 

• youth organisations 

• local government authorities 

• universities and colleges of education  

Specifically , the project funding guidelines 

refer to activities that ‘bring people together to 

cooperate on promoting common community 

interests such as bush fire control, the provision 

of emergency services and other volunteer 

agencies’ 

 

$5,000 - 

$50,000 

Community 

Gardens 

Community 

Empowering 

Projects – WA Office 

of Multicultural 

Interests 

Supports community based initiatives that 

strengthen the capacity of Culturally and 

Linguistically Diverse communities to access 

services and participate more actively in the 

wider community. 

 

Applicants must be not-for-profit, incorporated 

community based organisations and groups 

based in Western Australia (a copy of the 

Certificate of Incorporation must be attached to 

the application). 

Up to $15,000 Community 

Gardens 

Small Grants for 

Small Communities 

– Foundation for 

Rural and Regional 

Renewal 

Projects and activities that offer clear public 

benefit for small communities living in rural and 

remote locations in Australia, contributing to 

their development in social and community 

welfare, economic, environmental, health, 

education or cultural areas. 

 

Applicants must be not-for-profit organisations 

with an ABN or Incorporation Certificate. 

 

Application from communities with a population 

of 10,000 or less will receive priority. 

Up to $5,000 Community 

Gardens 
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Funding 

Opportunity  

Eligibility Amount  Eligible 

Systems 

Community Grants 

Scheme – Waste 

Authority of Western 

Australia 

To be eligible a project must: 

· help protect or enhance the environmental 

quality of a locality by implementing the three 

principles; 

1. Prevention - To avoid the creation of waste 

2. Recovery - To efficiently re-cover, re-treat 

and re-use all wastes 

3. Disposal - To responsibly manage waste into 

the environment 

· be located within Western Australia; 

· involve the applicant, and ideally the local 

community, in its implementation and use; and 

· involve a financial or labour contribution from 

the applicant. 

 

Local government authorities in remote regional 

communities may submit a grant application 

and act on behalf of unincorporated 

organisation/groups in any financial or 

reporting arrangements with DEC. 

Up to $20,000  Compost 

Systems 

Strategic Waste 

Initiatives Scheme 

(SWIS) – Waste 

Authority of Western 

Australia 

The aim of the SWIS program is to support 

strategic waste initiatives in Western Australia. 

The Authority has identified a list of priority 

areas for funding and in particular is seeking 

proposals for projects which address these 

wastes (including organic waste). 

 

The Authority will not define categories of 

projects which are unacceptable, and will 

therefore accept applications through the 

application process for any proposal or concept. 

Projects however must be based in Western 

Australia. 

There is no 

maximum 

amount for 

the SWIS 

grants. 

The amount 

requested 

should match 

the scope of 

the project 

proposed, and 

the size and 

capacity of the 

proposer 

organisation. 

Compost 

Systems 
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6 Implementation and Risk Abatement 

In order to guide the proposed horticultural systems beyond this study and toward implementation, 

a brief implementation matrix has been prepared.  This matrix outlines the priority actions 

necessary to guide system implementation, along with their responsible parties.  Similarly, a risk 

mitigation matrix has been prepared to ensure that the implementation of the system does not 

cause undue environmental, economic or social strain. 

 

Overarching the actions outlined below however, is the need for strong stakeholder participation 

and community engagement in the implementation of the systems.  Subsequently, the first 

recommendation for implementation is that the steering team for this project be retained and meet 

on a regular basis to guide the implementation of the system.  Parks Australia, the two shire 

councils, CIP and the AGD will all be critical contributors in ensuring progression of this study, and 

it is therefore considered pertinent to retain the committee as a forum for communication and 

collaboration for industry development.   

 

It is also recommended that the proposed IOT Development Association employ a Project Officer 

for horticultural development in the IOT. Should the proposed IOT Development Association 

proceed with such a role, then the officer should also form a member of the steering committee. 

 

Further recommendations regarding the establishment, trial and delivery of the system and 

ultimately, fresh and affordable produce are outlined in the matrixes overleaf.   Abbreviations used 

in the matrices are listed below. 

 

CI Christmas Island 

CKI Cocos (Keeling) Islands 

CIP Christmas Island Phosphates 

AGD     Attorney Generals Department 

SCKI    Shire of Cocos (Keeling) Islands 

SCI Shire of Christmas Island 

PA Parks Australia 

ST Steering Team 

EDO     Economic Development Officer 

CICS    Christmas Island Commercial System 

CICompS Christmas Island Compost 

System 

CICG Christmas Island Community 

Gardens 

CKICS Cocos (Keeling) Islands 

Commercial System 

CKICompS Cocos (Keeling) Islands 

Compost System 

CKICG Cocos (Keeling) Islands 

Community Garden 

 

Furthermore, the matrix uses the following classification to outline timeframes for action.   

• Immediate: 0-2 months 

• Short Term: 2-6 months 

• Medium Term: 6-18 months 

• Long Term: 18 months – three years 

 

Timing however, is dependent upon the ability of the Shires to develop the compost system.  

Compost is ideally created during the dryer months (ie. May to November).  Subsequently, should 

the system not be ready or compost production by August, the system will need to be delayed to 

May 2011. 
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6.1 Implementation Matrix 

Item Required Actions/Issues for consideration System Responsible Timing 

System Establishment 

1.0 Land Allocation 

1.1 While the provision of land for the Cocos (Keeling) Islands commercial system has already been 

negotiated and confirmed with the Shire, details of the land allocation for the 10ha commercial 

system, compost system and community gardens on Christmas Island, and the compost system on 

Cocos still require negotiation on Cocos. These will require detailed negotiations between the AGD 

(majority land holder) both on- and off-island and relevant system participants. Actions for specific 

land negotiation are listed by system below. 

All AGD, CIP, 

SCKI, SCI 

Immediate 

1.2 Negotiations to be held with CIP regarding their willingness to relinquish appropriate mine site leases 

for horticultural development.   

CICS CIP, AGD Immediate 

1.3 Internal negotiations to be held within AGD to identify land for both commercial and community based 

use. 

CICS, 

CICG 

AGD Immediate 

1.4 Community consultation to be undertaken regarding desirable sites for community gardens.  Potential 

sites to be presented by the AGD. 

CICG AGD, 

Community 

Short Term 

1.5 SCI to incorporate compost provision into current waste management strategy, including provision of 

land for compost creation, and amendment of waste management processes. 

CICompS SCI Immediate 



Horticulture in the Indian Ocean Territories / Feasibility Study 

 

  P. 70 

 

Item Required Actions/Issues for consideration System Responsible Timing 

1.6 SCKI to incorporate compost provision into current waste management strategy, including provision 

of land for compost creation, and amendment of waste management processes. 

 

 

CKICompS SCKI Immediate 

2.0 Investment Attraction 

2.1 EDO to discuss interest in horticultural investment with large institutions on CI, including CIP, AGD 

and SERCO; and on CKI with the Cocos Co-op, as well as any identified investors in the Former 

Quarantine Station Site. 

CICS, 

CKICS 

EDO, AGD, 

CIP, SERCO 

Immediate 

2.3 EDO to discuss interest in horticultural investment with contacts that have previously registered 

interest in horticultural production on either or both territories. 

CICS, 

CKICS 

EDO Immediate 

2.4 Should neither item 2.1 or 2.2 yield investment interest, development of a marketing plan to generate 

off-island investment. 

CICS, 

CKICS 

EDO Immediate 

2.5 Should either SCKI or SCI seek a joint venture to deliver the compost system, advertisement of the 

investment opportunity in the Island and/ or the Atoll as appropriate. 

CICompS, 

CKICompS 

SCKI, SCI Immediate 

2.6 Should action 2.5 not yield investment interest, the compost venture to be promoted through the 

marketing plan articulated in action 2.4. 

CICompS, 

CKICompS 

EDO Immediate 

3.0 Education 

3.1 EDO to engage an external party for provision of education to the community and potential 

horticultural stakeholders around permaculture principles, and IOT specific horticulture production.  

Inclusion of WA DAF and IOT Group Training (IOTGA) in the delivery and/or receipt of this education 

is considered valuable for their further engagement in on-island horticultural activities.   

 

All EDO Medium 

Term 
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Item Required Actions/Issues for consideration System Responsible Timing 

4.0 Employment Marketing 

4.1 Advertisement of horticultural employment opportunities through both the Islander and the Atoll, as 

well as through Cocos Manpower and any other viable channels.  Any interested parties are to be 

encouraged to attend the education outlined in 3.1 as a first point of contact. 

All EDO Short Term 

5.0 Accreditation/ Approval 

5.1 CKICompS and CICompS to gain licensing by the WA DoE to operate as a compost site. CKICompS

, CICompS 

Compost 

System 

Managers 

Short Term 

5.2 CKICompS and CICompS to establish system of planning and review to ensure compliance with 

Australian Standard AS4454: specification for Composts; as well as the National Guidelines for 

Sewerage Systems – Biosolids Management (November 2004). 

CKICompS

, CICompS 

Compost 

System 

Managers 

Short Term 

5.3 SCKI and SCI to register a not-for-profit entity for the management of their compost systems (in joint 

venture as appropriate) 

CKICompS

, CICompS 

Compost 

System 

Managers 

Short Term 

5.4 Commercial producers on both CKI and CI to seek permits for seed and (soil-free) plant imports 

through AQIS. 

CICS, 

CKICS 

CICS 

producer, 

CKICS 

producer 

Short Term 

6.0 Waste Collection 

6.1 Establishment of a system to separate and stockpile green waste at the CI and CKI tip site. CKICompS

, CICompS 

SCKI, SCI, 

Compost 

System 

Managers 

Immediate 
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Item Required Actions/Issues for consideration System Responsible Timing 

6.2 Establishment of a volunteer system for the collection of organic waste from local restaurants, cafes 

and SERCO. 

 

CKICompS

, CICompS 

Compost 

System 

Managers 

Short Term 

7.0 Infrastructure Purchase/ Construction 

7.1 Compost system managers to purchase and coordinate shipping of necessary infrastructure/ capital 

items. It is critical that sufficient lead time is left to allow for arrival and construction prior to compost 

production initiation.  Given that compost is best produced in the dry months, a target of August for 

compost production would be ideal.  Alternatively, the system will need to wait until May 2011. 

CKICompS

, CICompS 

Compost 

System 

Managers 

Short Term 

7.2 Commercial producers to purchase and coordinate the shipping of necessary infrastructure/ capital 

items.  It is critical that sufficient lead time is left to allow for the ordering of these items.  

Greenhouses in particular are noted to have a 3 month lag time between order and readiness for 

shipping. 

CKICS, 

CICS 

CKICS 

producer, 

CICS producer 

Medium 

Term 

8.0 Governance Establishment 

8.1 Employment of a community garden coordinator by SCI and SCKI.  It is critical that this employee 

attend the education in Item 3.1. 

CICG, 

CKICG 

SCI, SCKI Medium 

Term 

8.2 Establishment of a community garden management committee through the relevant cultural groups 

and general advertisement on CI, and through advertisement on CKI. 

 

CKICG, 

CICG 

SCI, SCKI Medium 

Term 

8.3 Amendment of the Service Delivery Agreement with the WA Department of Agriculture and Food to 

incorporate support in training, and the identification of fruit and vegetable species appropriate for 

import into the IOT. 

CKICS, 

CICS, 

CKICG, 

CICG 

AGD Short Term 
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Item Required Actions/Issues for consideration System Responsible Timing 

8.4 Amendment of the Service Delivery Agreement with WaterCorp to incorporate an agreement on the 

use of grey water and treated bio-solids for horticulture and composting purposes. 

 

All AGD Short Term 

8.5 Employment of a project office with responsibility for horticultural development.  An appropriate 

employee for this role could potentially be sourced through modification of the SDA with WA DAF. 

All AGD Short-Term 

9.0 Grant Application 

9.1 Application for the grants identified in Section 5.6 above. 

 

All All investing 

parties. 

Medium 

Term 

Trial 

10.0 Education 

10.1 EDO in partnership with SCI, SCKI and the commercial producers to engage an appropriate external 

body for provision of education specific to system implementation.  The priority is the delivery of high 

quality compost, followed by optimal design and establishment of the commercial system and then 

community education around establishment of optimal community gardens.  It is encouraged that 

WADAF and IOGTA participate in the delivery of this education, along with Trust Nature (specifically 

with regard to the compost delivery system). 

 

All EDO Medium 

Term 

11.0 Crop Trial 

11.1 In line with the education outlined in 10.1, the commercial producers to begin planting their first four 

hectares on CI and first hectare on CKI.  Upon successful trial, the systems to continue to expand in 

line with the feasibility methodology outlined in Section 5. 

CKICS, 

CICS 

CKICS 

producer, 

CICS producer 

Medium 

Term 
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Item Required Actions/Issues for consideration System Responsible Timing 

11.2 Community gardens to commence, with the support of the community garden manager.  Seed 

purchase for the gardens to be coordinated through the garden manager or management committees 

so as to capitalise on scale of purchase. 

CKICG, 

CICG 

CKICG 

management, 

CICG 

management 

Medium 

Term 

Delivery 

12.0 Community Integration 

12.1 Establishment of a farmers market on both CI and CKI for the sale of commercial produce.  In the 

medium to longer term, the markets to integrate and include non horticultural markets. 

CKICS, 

CICS 

SCKI, SCI Medium 

Term 

12.2 Cooking classes to be run utilising locally run produce.  This will assist in introducing residents to new 

produce, while also adding a ‘food tourism’ offering to the local tourism offer.  Both IOGTA and the 

relevant Island Tourism Associations can be engaged to assist in the planning and delivery of these 

classes. 

 

CKICS, 

CICS 

EDO Medium-

Long Term 

13.0 Value Addition 

13.1 The commercial producer on both CKI and CI to seek organic certification for their produce through 

either ACO or NASAA. 

CKICS, 

CICS 

CKICS 

producer, 

CICS producer 

Medium – 

Long Term 

13.2 Investigation of the export of horticultural seeds from the CKI as a ‘clean’ seeds. CKICS CKICS 

producer 

Long Term 

13.3 Investigation of other export opportunities, including fresh and dried fruit produce to the mainland of 

Australia and international trading partners. 

CKICS, 

CICS 

CKICS 

producer, 

CICS producer 

Long Term 
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Item Required Actions/Issues for consideration System Responsible Timing 

13.4 Partnership with research institutions operating at the Former Quarantine Station site in order to 

integrate education into the system, as well as to investigate the potential for the integration of 

trialled aquaponics. 

CKICS, 

CICS 

EDO Medium – 

Long Term 
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6.2 Risk Assessment Matrix 

In order to compare and assess the level of risk posed by each of the risks identified below, the following assessment matrix has been developed.  

This assessment is based upon the likelihood of risk occurrence, and the subsequent consequence should it occur.  This analysis allows for the 

ranking of risks, and for planning on abatement. 

 

 

 

Item Risk Description 

In Absence of Risk 

Treatment 

Priority Risk Treatment Responsible 

Likelihood after 

Risk Treatment Likelihood Consequence 

1.0 Environmental 

1.1 

Sufficient water is not available 

to support the commercial 

system (climate change, 

extended dry periods etc.) 

2 3 High 

Negotiation with WaterCorp to access grey water for horticultural 

use; 

 
CKICS producer, 

CICS producer, 

WaterCorp, 

AGD 

Low 

AGD and WaterCorp to commission the investigation of water 

aquifer capacity and subterranean fresh water flows on Christmas 

Island. 

 

Application for funding to intensify water harvest through 

attachment of tanks to public buildings; 
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Item Risk Description 

In Absence of Risk 

Treatment 

Priority Risk Treatment Responsible 

Likelihood after 

Risk Treatment Likelihood Consequence 

1.2 
Nematodes, Scale and other 

pests impact on produce yield 
2 3 High 

Investment in the nutrients of the soil through regular application 

of compost tea; CKICS producer, 

CICS producer, 

CKICG, CICG 

Low Soil aeration; 

Where absolutely necessary, application of pesticide (last resort) 

 

1.3 
Poultry or compost nutrients 

leaching into the water supply 
1 3 Medium 

Experience with similar systems has indicated this is a minimal 

risk; CKICS producer, 

CICS producer, 

CKICG, CICG 

Low Regular testing of water supply to ensure leaching does not occur; 

Reduced intensity of site use. 

1.5 

Quarantine risk through the 

introduction of new 

horticultural species 

2 3 High 

Negotiation with Parks Australia to ensure introduced species do 

not pose a risk; CKICS producer, 

CICS producer, 

CKICG, CICG 

Low 
Should introduced species be identified as a threat, immediate 

cessation of production. 

1.6 
Calcium contamination of 

water supplies 
2 1 Medium Application of ‘calci-clear’ if impact is noted on plant growth. 

CKICS producer, 

CICS producer 
Low 

2 Commercial System 
      

2.1 

A suitable investor cannot be 

immediately found for either 

commercial system 

2 2 Medium 

Broadening advertisement of the opportunity through 

Horticultural websites and newsletters; 
EDO Medium 

Renegotiation with large institutions regarding any level of 

interest in a consortium/ joint venture arrangement; 

2.2 
Sufficient labour cannot be 

sourced on-island 
2 3 High 

Increased promotion and engagement through education events; 

CKICS producer, 

CICS producer, 
Medium 

Provision of flexible working arrangements as an incentive; 

Investigation of opportunities for intra-regional employment 

attraction; 
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Item Risk Description 

In Absence of Risk 

Treatment 

Priority Risk Treatment Responsible 

Likelihood after 

Risk Treatment Likelihood Consequence 

Investigation of opportunities for mainland employment 

attraction; 

2.3 
Unforseen increases in 

construction costs 
1 3 Medium 

Modification of system to be less infrastructure intensive (ie. 

more shaded structures and less greenhouses); 

 
CKICS producer, 

CICS producer, 
Low 

Utilisation of ‘contingency’ budget 

2.4 
Suitable land is not 

immediately available 
2 1 Low 

Reschedule rate of system expansion based on available land 

utilising the 1ha plot model. CICS producer, 

AGD 
Low 

Should no land be immediately available, continue negotiations 

with the AGD to determine a timeframe for availability 

2.5 
Freight costs exceed 

estimations 
2 2 Medium 

Utilisation of ‘contingency’ budget; 
CICS producer, 

CKICS producer 
Low Confirmation of freight cost as early as possible so as to allow time 

to re-budget; 

3 Compost System 
      

3.1 
Public health issues through 

the use of waste streams 
1 3 Medium 

Location of composting site away from residential areas at the tip 

site; 

Compost 
System 
Managers 

Low 
Strict adherence to Australian Standard AS4454: specification for 

Composts; as well as the National Guidelines for Sewerage 

Systems – Biosolids Management (November 2004). 

Annual self-audit of safety measures. 

3.2 

Access to raw materials for 

composting is below 

requirement 

1 3 Medium 

Public education campaign on the value of recycling; 

Compost 
System 
Managers 

Low 

Increased volunteer recruitment for scrap and organic waste 

collection; 

Organisation of a public green waste verge-side collection; 

Establishment of partnership with SERCO regarding their disposal 

of food waste; 
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Item Risk Description 

In Absence of Risk 

Treatment 

Priority Risk Treatment Responsible 

Likelihood after 

Risk Treatment Likelihood Consequence 

Forward planning for waste availability through negotiation with 

key waste input providers 

3.3 
Freight/ infrastructure costs 

exceed estimations 
2 2 Medium 

Use of ‘contingency’ budget 
Compost 
System 
Managers 

Low Confirmation of freight cost as early as possible so as to allow time 

to re-budget; 

 

4 Community Gardens 
      

4.1 
Difficulty in accessing grant 

funding 
2 3 High 

Seek support from the EDO in grant proposal review; CKICG 

management, 

CICG 

management 

Low 
Application to a wider array of grants; 

Seek contributions from local business to assist with 

establishment; 

4.2 
Community willingness to 

participate is low 
1 3 Medium 

Increased education campaigns and ‘hands on’ opportunities for 

utilisation of local produce; 
CKICG 

management, 

CICG 

management 

Low 

Discount of membership fees; 

Increased promotion through all available channels (atoll and 

islander newsletters, cultural and community groups, blackboards 

etc.) 

Engagement of local school for participation 
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Appendix A – Recommendations from Previous Studies 

Study Recommendation Rationale Timeframe 

Crown Land 

Management Plan 

(Cocos (Keeling) 

Island), 2009 

Recommendation 3: 

AGD should ensure that the Local Planning Strategy 

acknowledges the need to reduce the Island’s dependency 

on imported food and building materials by encouraging rural 

development, including agriculture, horticulture and 

aquaculture. 

 

 

Reduced reliance on imports will better 

support the orderly development of 

economic sectors such as recreation 

and tourism. 

 

Immediate  

(0-12 months) 

Recommendation 5: 

AGD and the Shire, in conjunction with relevant community 

members and AQIS, should continue to provide ongoing 

support to the Oceania House Gardens Management Plan 

and develop appropriate protocols for the potential 

introduction of discrete and more comprehensive garden 

production elsewhere. 

 

 

Community gardens are perceived as a 

significant opportunity for the Island, 

and appropriate locations are sought 

for further investigation. 

 

Short Term 

(12-36 months) 

Recommendation 6: 

AGD, in conjunction with WA Department of Agriculture and 

Food, AQIS and the WA Department of Fisheries, to devise a 

commonly shared list of permissible animal and plant species 

suitable to the  Cocos (Keeling) Islands and consider a 

review of the current plant assessment process. 

 

 

Locals on West Island have indicated 

that they would grow vegetables and 

fruit in their backyards immediately if 

they were allowed to bring in plants 

and soil material.  So far they have had 

very little success as they are bounded 

by quarantine requirements and long 

application processing times. 

 

 

Medium Term 

(3-7 years) 
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Study Recommendation Rationale Timeframe 

Recommendation 10: 

AGD consider approaching relevant public and private 

national and international institutions with an interest in 

tropical food production to consider the establishment of on-

island research with a focus on the Qstation opportunity. 

 

A sustained program of applied 

research may make it possible to 

develop field-based systems that could 

bring areas rendered horticulturally 

unproductive, back into a state of 

productivity for selected crops.  The re-

use of existing infrastructure on the Q-

station may provide a cost effective 

start-up opportunity for potential 

parties. 

 

 

Medium Term  

(3-7 years) 

Recommendation 11: 

AGD, in conjunction with CIP and AQIS, explore 

opportunities and related approvals to transfer phosphate 

and local construction materials from Christmas Island to 

Cocos (Keeling) Islands to strengthen the Territories’ local 

economies and capture foreseeable socioeconomic synergies. 

 

 

Should a research centre be 

established on West Island, a branch 

could be established for collaboration 

on Christmas Island.  The transfer of 

phosphate material from Christmas 

Island to the Cocos (Keeling) Islands 

could also assist in the propagation of 

the Cocos (Keeling) horticulture 

industry. 

 

 

Short Term 

(12-36 months) 
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Study Recommendation Rationale Timeframe 

Recommendation 14: 

AGD, in conjunction with the Water Corporation, investigate 

the desirability and suitable location for a water 

desalinisation plant on West Island in order to inform the 

recommended future Local Planning Strategy. 

 

 

The continued extraction of fresh water 

from underground lenses is not a 

sustainable option.  A desalinisation 

plant would also make available a 

larger amount of fresh ground water to 

facilitate horticultural production on the 

Islands. 

 

 

Short Term 

(12-36 months) 

Recommendation 15: 

AGD and the Water Corporation, with advice from the 

Western Australian Department of Health, investigates 

collaboratively waste water infrastructure and waste water 

reuse opportunities on the Islands. 

 

 

Waste water reuse could target 

horticulture and agriculture activities 

and contribute to the need to diversify 

the Island’s economic base. 

 

Medium Term  

(3-7 years) 

Crown Land 

Management Plan 

(Christmas Island), 

2009 

Recommendation 3: 

AGD should ensure that the Local Planning Strategy 

acknowledges the need to reduce the Island’s dependency 

on imported food and building materials by encouraging rural 

development, including agriculture, horticulture and 

aquaculture. 

 

 

Reduced reliance on imports will better 

support the orderly development of 

economic sectors such as recreation 

and tourism.  This can be achieved 

through the allocation of areas for rural 

development including agriculture, 

horticulture, aquaculture and tropical 

plant research. 

 

 

Immediate  

(0-12 months) 
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Study Recommendation Rationale Timeframe 

Recommendation 5: 

AGD and the Shire, in conjunction with relevant community 

groups, should identify suitable locations within residential 

areas and develop appropriate management protocols for the 

introduction of community gardens. 

 

 

Community gardens are a very 

effective mechanism to engage 

community members and facilitate 

community relationships.  They also 

are an effective way of producing food 

at the local level, and may assist in the 

introduction and acceptance of larger 

scale agriculture. 

 

 

Short Term 

(12-36 months) 

Recommendation 8: 

AGD should consider facilitating the establishment of a 

research centre focusing on the sustainable production of 

equatorial land and marine food to assist in the introduction 

of agro-businesses in the Island’s economy. 

 

 

On-island research and subsequent 

production in agriculture, aquaculture 

and a commercial nursery could 

contribute to reduce the Island’s 

economic import-export imbalance. 

 

Medium Term 

(3-7 years) 

Recommendation 9: 

AGD and Parks Australia, in conjunction with DAF, AQIS and 

the WA Department of Fisheries, to devise a commonly 

shared list of permissible animal and plant species suitable 

to Christmas Island and consider a review of the current 

plant assessment process. 

 

 

The current SDA with the Western 

Australian Department of Agriculture & 

Food (DAF) is currently being reviewed.  

This review may include investigation 

into horticulture opportunities on the 

Island. 

 

 

 

Medium Term  

(3-7 years) 
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Study Recommendation Rationale Timeframe 

Recommendation 10: 

AGD to consider new lease agreements, through an open 

tender process, to allow the progressive establishment of 

agricultural practices on current mining lease areas, subject 

to water availability. 

 

 

Disused mining leases present a 

significant portion of available land for 

the potential horticultural development. 

 

Long Term 

(7+ years) 

Recommendation 15: 

AGD, in conjunction with interested parties, devise an 

appropriate strategy that will encourage and allow the 

progressive transition from mining to agriculture in 

appropriate locations and that this strategy is reflected in the 

Local Planning Strategy. 
 

 

The CLMP has concluded that one 

manageable pathway to establish a 

durable economic foundation for 

Christmas Island is to initiate the 

conversion of selected mining leases to 

intensive equatorial agriculture. 

 

 

Short Term 

(12-36 months) 

Recommendation 17: 

AGD, in conjunction with AQI, should explore phosphate 

material transfer opportunities from Christmas Island to 

Cocos (Keeling) Islands and related approvals to capture 

foreseeable socio-economic synergies. 

 

 

The development of a pathway to 

supply phosphate to the Cocos 

(Keeling) Islands should be developed 

in order to facilitate possible new local 

agricultural endeavours. 

 

 

Short Term 

(12-36 months) 

Recommendation 22: 

AGD and the Water Corporation, with advice from the 

Western Australian Department of Health, investigates 

collaboratively waste water infrastructure and waste water 

reuse opportunities on the Island. 

 

 

Waste water re-use could contribute 

significantly toward horticultural use, 

reducing the additional strain of new 

development on current supply. 

 

Medium Term 

(3-7 years) 
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Study Recommendation Rationale Timeframe 

Strategic Plan for 

the Economic 

Development of the 

Indian Ocean 

Territories (2005) 

Action 8.3:  

Include information on specific fisheries, aquaculture and 

horticulture opportunities in the IOT’s Investment 

Prospectus. 

 

 

At the time, a feasibility study had 

been developed for horticultural 

development, identifying an $800,000 

capital shortfall.  Subsequently, 

advertisement for commercial 

investment was prioritised. 

 

 

N/A 

Action 8.5:  

Ensure that the Christmas Island Local Planning Strategy 

identifies adequate future land use opportunities for 

horticulture, aquaculture and potential processing facilities 

associated with these industries. 

 

 

Horticulture was identified as having a 

potentially significant value to the local 

economies of the IOT.  Given the land 

requirements of horticulture, it was 

deemed necessary to reserve sufficient 

land under the relevant Shire LPS’. 

 

 

N/A 

Local Planning 

Strategy (Cocos 

(Keeling) Islands), 

2005 

 

Promote sustainable use of ‘Rural’ zoned land for a diversity 

of activities aimed at generating more locally grown produce 

and protect existing productive rural land through the 

development control process from being developed for 

alternative uses. 

 

 

This would strengthen the economic 

base of the Shire of Cocos (Keeling) 

Islands. 

 

N/A 
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Study Recommendation Rationale Timeframe 

Local Planning 

Strategy 

(Christmas Island), 

2007 

 

Protect the southern areas of planning unit PSD 2: Drum 

Site, comprising good horticultural soils for in-ground 

horticulture. 

 

The majority of land with good soils on 

the Island have either been mined or 

are located within conservation/ 

National Park areas. 

 

 

N/A 
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Appendix B – Island Horticulture Case Studies 

In order to provide insight into various methods of, and criteria for, industry establishment, a 

series of Asia Pacific case studies have been prepared.  While it is acknowledged that the 

circumstances facing industry establishment in the Indian Ocean Territories is relatively unique, 

similarities are noted in the remoteness, land and soil based challenges confronted by the pacific 

island nations reviewed.   

 

The three case studies include a review of the horticultural establishment efforts of the Taiwanese 

International Cooperation and Development Fund (ICDF) on a number of pacific islands; the 

rehabilitation initiatives applied to horticulture in the pacific following the tsunami of 2004; and 

finally, the scientific development of resilient crop types in response to difficult soil conditions.  

Case Study 1: Horticultural Intervention by the ICDF 

The ICDF is the principal body overseeing Taiwan’s cooperative overseas development programs.   

The organisation was established to strengthen international cooperation and enhance foreign 

relations by promoting economic development, social progress and the welfare of citizens in 

partner nations around the world.16  In a number of circumstances, this has involved the 

establishment of horticulture industries in small island pacific island nations.  Countries involved in 

these initiatives have included the Marshall Islands, Fiji, Papua New Guinea, Thailand, Tuvalu and 

Kiribati.  A brief overview of the ‘horticulture crop development projects’ undertaken on the small 

island atolls of Tuvalu, Kiribati and the Marshall Islands are outlined below. 

Tuvalu 

The ICDF assisted the Government of Tuvalu in improving cultivation technology and efficiency, 

with the aim of assisting Tuvalu to reach self-sufficiency for fruit and vegetables.  The project 

involved the establishment of a demonstration farm at Funafuti, and the teaching of soil 

management, seedling, transplanting and flowering techniques to identified project participants.  

Thirty-eight varieties of vegetables were introduced for growth trials with twenty-three varieties 

being selected for production.  Thirty five home gardens were then established around the island, 

encouraging uptake, and profiling the feasibility of horticultural development by home gardeners.  

Finally, vegetable cooking classes and taste trials were held for gardeners and visitors to the 

demonstration farm, encouraging community acceptance and demand for local produce. 

Kiribati  

The ICDF established a demonstration farm for vegetable and fruit trees in order to assist the 

people of Kiribati in horticultural development.  Assistance and practical training was provided to 

farmers in order to upgrade their management skills and increase production, with the intent of 

reducing the country’s reliance on vegetable and fruit imports.  Sustainable varieties of vegetables 

                                                
16 http://www.icdf.org.tw/english/ 
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and fruit trees were selected to suit agricultural development on the island and introduced for field 

trials in 2004.  Following this establishment, food imports on the island declined by 12.4% over the 

2005-2007 period17 (significant given this does not take into consideration population growth).  

Marshall Islands 

THE ICDF undertook implemented a number of concurrent strategies to encourage fruit and 

vegetable sustainability on the Marshall Islands.  These included the acquisition and testing of a 

variety of fruit tree and vegetables, assisting family-level fruit and vegetable production, cultivating 

papaya seedlings widely across the islands, conducting agricultural skills seminars, training 

outstanding farmers on outlying islands and testing compost management techniques.   

 

Due to the small amount of arable land owned by most farmers (typically 0.04-0.4ha), specific 

assistance was targeted to the establishment of a household horticultural crop production system.  

In addition, a three ha demonstration farm was established as a primary location for industry 

training and development.  Effective sales channels and production and marketing teams were also 

established with the support of Marshall Islands officials in order to support supply chain and 

distribution channel development. 

Key Learning Points 

As identified by Reddy (2007)18, the horticultural industry in each of these small island nations is 

affected not only by their size and remoteness, but also by the porous, sandy soils that limit their 

horticultural potential.  Regardless, horticultural industries were established through the adaption 

of industry models to suit the local conditions.  Key learning points that can be taken away from 

these examples include the need for: 

• Identification of a target group of farmers for training and information dissemination; 

• Establishment of a demonstration farm for exhibition, product trial, and training 

purposes; 

• Support services in sales and production management to ensure a streamlined supply 

chain and distribution channels; 

• Careful crop choice and selection to suit the local productive capacity of the local soils 

and environment; and 

• Strong community support and demand for local produce. 

 

Of particular interest is the manner through which industry establishment has been pursued in 

each project.  The methodology on each island appears to have been a bottom-up approach, 

diffusing knowledge and experience among a range of small plot gardeners, rather than through 

the establishment of large organisational driven farming precincts.  It is possible that this 

methodology was driven by the development goals of the ICDF, however this requires further 

consideration. 

                                                
17 Kiribati National Statistics Office, www.spc.int/prism/Country/KI/Stats/index.htm 

18 Reddy (2007) ‘Enhancing the Agricultural Sector in Pacific Island Economies’ Pacific 
Economic Bulletin, Vol.22, No.3, pp.48-62 
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Case Study 2: Agricultural Rehabilitation Initiatives in 
the Pacific 

In addition to the significant human tragedy of the December 2004 tsunami, affected countries in 

the Asia-Pacific were also confronted by the destruction of agricultural infrastructure, crops and 

quality top soil.  In response, and in recognition of significance and regional nature of the issues, 

the Food and Agriculture Organisation of the United Nations (FAO) convened a regional workshop 

to collectively assess opportunities, share plans and proposals for future rehabilitation work, and 

develop mechanisms for collaboration and joint activities.  Eighteen months on from the initial 

meeting, another workshop was convened by the FAO to assess the relative successes of industry 

rehabilitation initiatives.  Presentations were made, and documented on industry rehabilitation in 

India, Indonesia, the Maldives, Myanmar, Sri Lanka, and Thailand.   

 

While the horticultural industries in each of the above countries did have the advantage of being 

relatively well-established prior to the disaster; the rehabilitation efforts to rebuild an industry from 

very little does hold potential lessons for industry establishment in the IOTs.  Successful policy 

planks in industry re-establishment proved to include: 

• Infrastructure investment including dykes, spillways, road upgrades and irrigation 

canals; 

• Subsidisation/ provision of basic production inputs including seeds, cuttings, fertilizer, 

water pumps, grants/ government subsidies and vegetable hydroponics kits amongst 

others; 

• Distribution of/ education on appropriate crop types for local soil conditions; 

• Attraction of suitably educated and experienced persons to the area; 

• Provision of written, educational guidelines using simple terminology, in local 

languages; 

• Investment in the capacity of agricultural support services (both physical and human 

resources); 

• Strengthening of agricultural institutional capacity including research institutions and 

associated businesses; 

• Establishment of local farmers’ markets to expedite and simplify transfer of produce 

from farm to the consumer;  

• Training and assistance in the education of local farmers on seed technology and farm 

management techniques; 

• Establishment of community level fruit and vegetable nurseries; 

• Establishment of field demonstration plots  to evaluate different strategies and crop 

species that could be grown; 

• Soil sample assessment; 

 

While the IOTs do not have access to the relief funding that supported many of the above 

recommendations throughout the pacific, the lessons are valuable nevertheless.  Each of the 

implemented policies has the potential to be transferred to the IOTs and add value to horticultural 

establishment within a well defined and budgeted framework.  
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Case Study 3: Adapting Horticulture to Environmental 
Surroundings 

As noted in Case Study 1, horticultural productivity on the Marshall Islands is affected by poor and 

unsuitable soil quality, an issue similar to that confronting the Cocos (Keeling) Islands.  In 

response, the College of Micronesia has launched a ‘large scale propagation and field evaluation’ 

for the development of a breadfruit tree that would combine the favourable production 

characteristics of two or more species, and deliver year round higher yields.  In addition, the 

project aimed to generate and expand upon local ‘know-how’ and access to the technology for 

production of breadfruit. 

 

Significant components of the process included the establishment of a research station and nursery 

to serve as the central facility for the project; collection, handling and propagation of germplasm; 

establishment of grafting experiments; distribution of rootstocks to farmers across the atolls, and 

organising farmer training and workshops.  Within a four year period, the study translated from an 

idea, to a successful new breadfruit plant that was resilient to year round climate conditions and 

local soil quality.  Furthermore, the project methodology was considered reproducible elsewhere, 

with the potential to contribute to the long term goals of food security and sustainability in the 

Marshall Islands. 

 

This case study highlights the value of supporting industries, such as research and educational 

institutions.  Given the unique characteristics of the Christmas and Cocos (Keeling) Islands, 

attraction and integration of research and scientific bodies into the local horticultural industries 

could provide significant synergy as the industry grows and expands.  In addition to the 

employment and economic diversification provided by these industries, their potential to augment 

the industry and local produce to capitalise on the Island’s natural capacity is boundless. 
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Appendix C – Consultation List 

In addition to interviews with the stakeholders listed below, community information sessions were 

held on Christmas, West and Home Islands.  Both the Christmas and West Island information 

sessions were well attended, with 20-30 community members in attendance.  The Home Island 

session was attended by a handful of community members. 

Christmas Island 

• Attorney General’s Department; 

• Indian Ocean Territory Health 

Service; 

• Club Road Cafe; 

• Rockfall Cafe; 

• Rumah Tinggi; 

• Chinese Literacy Association; 

• Parks Australia 

• Australian Quarantine and Inspection 

Service; 

• Australian Customs; 

• Dennis Jones’ Hydroponics; 

• CIP gardeners; 

• Lucky Ho Restaurant; 

• Meng Chong Trading; 

• Christmas Island Metro Supermarket; 

• Boong Trading; 

• Barrack Cafe; 

• Christmas Island District High School; 

• Department of Immigration and 

Citizenship; 

• SERCO; 

• Rockfall Cafe; 

• WaterCorp; 

• Christmas Island Neighbourhood 

Centre; 

• Christmas Island Phosphates; 

Cocos (Keeling) Islands 

• WaterCorp; 

• Shire of Cocos (Keeling) Islands; 

• Cocos Manpower; 

• Dory’s Cafe; 

• Cocos Co-operative Society; 

• Cocos Centrelink; 

• Cocos Asian Imports; 

• CKI Tourism Association; 

• Ernie Ronalds (previously a farmer at the ‘Cocos Farm’); and 

• John Clunies-Ross. 
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Appendix D – Viable Produce List 

Produce that has been identified as viable for produce in the IOT includes the following: 

• Basil;                              
• Mint; 
• Lemongrass; 
• Tumeric; 
• Ginger; 
• Dill; 

• Fennel; 
• Tomatoes; 
• Cucumber; 
• Daikon radish; 
• Lettuces; 
• Parsley; 
• Bell peppers; 
• Chillies; 

• Celery; 
• Snow peas; 
• Eggplants; 

• Onions; 
• Sweet corn; 
• Potato; 
• Sweet potato; 
• Okra; 
• Green beans; 

• Broccoli; 
• Melons; 
• Chinese cabbage; 
• Taro; 
• White Pak Choy; 
• Green Pak Choy; 
• Kai choy; 
• Minzuna; 

• Choy Sum; 
• Bok Choy; and 
• Tatsoi. 

• Avocado; 
• Jackfruit; 
• Logan; 
• Lychee; 
• Lime; 

• Pummelo; 
• Kaffir; 
• Passionfruit; 
• Mango; 
• Custard apple; 
• Mangosteen; 
• Abiu; 
• Acerola; 

• Banana; 
• Papaya; 
• Betel nut; 
• Breadfruit; 

• Macadamia;  
• Cacao; 
• Coffee; 
• Durian; 
• Fig; 

• Jaboticaba; 
• Sapote; 
• Tamarin; 
• Pigeon pea; 
• Rambutan; 
• Pineapple; 
• Soursop; 
• Blueberry; 

• Prickly pear; 
• Bamboo; 
• Neem; and 
• Strawberries 
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Appendix E – Former Quarantine Station Site 
Proponents - Aquaponics Proposal 

The Aquaculture Development Unit (ADU) has worked both nationally and internationally in 

providing advice and technical assistance in establishing aquaculture facilities.  As well ADU has 

demonstrated expertise and international linkages in aquaponics research and establishment of 

pilot facilities.  

 

Aquaponics is the combination of two concepts. The first is essentially the farming of aquatic 

animals such as fish (both fresh water species and marine species), crustaceans (such as crabs, 

yabbies, marron, prawns or shrimp etc) and molluscs (mussels, oysters, abalone etc). The second 

concept is hydroponics, which is essentially the growing of plants without soil, delivering plants 

nutrients through a water-feed system. 

 

Aquaponics thus involves the recycling of fish waste through a biofilter to convert the harmful by- 

product of the fish metabolism (ammonia) into a less harmful or toxic substance called nitrate. The 

process is outlined below. 

 

 

 
1. The fish produce solid wastes, as well as liquid wastes which are high in ammonia.   
2. The solid and liquid wastes as well as the uneaten feed moves along the bottom of the 

tank. 

3. A submersible pump lifts the wastes out of the tank. 
4. The wastes move through the pipe 
5. The wastes flow down into the hydroponics grow bed. 
6. The grow bed is irrigated with the waste water. Plants in the grow bed extract the nutrients 

from the wastes for growth. 
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7. The “cleaned” water is further filtered through coconut husks then returned to the fish 
tank. 

 

The aquaponics concept is particularly attractive for the Cocos Is. as it is estimated that producing 

vegetables by aquaponics requires only 10% of the water used in traditional market garden 

techniques. Further, the biggest issue for aquaculture anywhere in the world is disposing of waste 

and we must be cognisant of this on the Cocos Is. The recycling of the fish waste to grow 

vegetable crops minimises such waste production, and is an excellent example of producing 

organic food in a sustainable manner. 

 

Commercial scale pilot plants require a minimum 300 square meters for fish tanks and grow out 

raceways for the vegetables, which suits the Cocos Is dimensions.  

 

The system proposed for research at the Cocos quarantine site would be similar to the raft system 

that has been developed with the University of Virgin Islands (see below). This is inexpensive to 

set up and run. It was designed for third world conditions but it is very adaptable to developed 

counties such as Australia.  
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The opportunity to design, build and operate an aquaponics system for the above Islands is very 

exciting as theses islands have a similar climate to the Virgin Islands, a protectorate of the United 

States. 

 

The Virgin Islands was, and still is, dependent on the importation of fresh food to feed the 

population of 100,000. Fresh vegetables in particular were very expensive as they had to be 

imported from California. This made the consumption of fresh food for the islanders prohibitively 

expensive. 

 

In the early 80’s the University of Virgin Islands developed a Raft system to produce both fish and 

vegetables. The system has been refined over the years but each system shown below with four 

tanks and six rafts can produce  approximately 5000 kilograms of fish and 5000 kilograms of leafy 

vegetables such as lettuce or basil all in an area of 500 square metres. 

 

Raft System at the Virgin islands 

 

The situation in the Virgin Islands now is that the Island is a net exporter of fresh fish and 

vegetables to the United States. The similarities with the Cocos and Christmas Islands is great as 

all have a similar climate and a  growing population that requires a cheaper source of fresh food 

produced in a sustainable manner. 

 

Although there are similarities between Christmas/Cocos and The Virgin Islands in term of climate 

and need for producing fresh food sustainably and more economically there are important 

differences. 

 

The first is the choice of fish available for the aquaponics. In the Virgin Islands a fresh water fish 

called Tilapia is used. This species is tolerant of high stocking densities, grows quickly, it is 

herbivorous and readily available. This species however is not legally allowed to be farmed in 

Australia (though it is a Cyclid and found in aquarium stores). We are not aware of any fresh water 

fish species endemic to the Cocos and Christmas islands. 

 

The climate would be ideal for Barramundi culture. This is a fast growing species and it has good 

market acceptance. However this is a carnivorous species that requires a high protein (45%) feed. 

The feed is high in fish meal and fish oil and consequently it is expensive. With the added extra 

freight costs of shipping it to the Cocos/Christmas islands and the fact that the feed has to be 

stored in cool, dry conditions means that overall the cost of feeding Barramundi would need to be 

carefully analysed. 

 

As for other species then perhaps a herbivorous species such as Milk Fish or Carp. As the islands 

are close to Indonesia then it may be possible to import fingerlings into the islands. These 

herbivorous species could then be feed on local plant material and the overall costs of running the 

aquaponics system would be substantially less. 

 

Species such as Milk Fish or Carp may well be acceptable to the local population as many are direct 

descendents of Chinese, Malays and Indonesians where these species are commonly eaten. 
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Besides the Raft system developed by the University of Virgin Islands there are other grow out 

systems. 

 

A common system that has been used for years in the hydroponics industry is the Nutrient Film 

Technique (NFT) system. This system involves a thin film of water to irrigate the roots of the 

plants. The advantage of this system is that it uses substantially less water than the Raft System. 

If the availability of fresh water is a major issue on the islands then the NFT system may be more 

appropriate than the Raft System.  Whatever the system however they will still use substantially 

less water than the conventional practice of growing vegetables in soil. 

 

The third system that could be used on Christmas and Cocos Islands  is a Flood and Drain or Total 

Waste System. This system is the one that is commonly used in backyard operations. 

 

Here all the waste water passes through a gravel bed. The solid and liquid waste is broken down by 

aerobic bacteria within the gravel. This system would be better for small scale operations and it is 

not really suitable for commercial scale system. Coconut husks from the Islands could replace the 

gravel. 

 

All of the above systems depend on having a reliable power source. While aquaponics systems are 

designed to use low power consumption there is still a need to have access to electricity on a 24 

hour basis. Backup aeration systems that would use battery power if the mains power failed would 

be a part of any commercial aquaponics system. 
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Appendix F – Modelled Discounted Cash Flow Analyses 

Commercial System – Cocos (Keeling) Islands 
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Commercial System – Christmas Island 
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Compost System – Cocos (Keeling) Islands 
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Compost System – Christmas Island 
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Community Garden System – Cocos (Keeling) Islands 
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Community Garden System – Christmas Island 

 

 


