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ECONOMIC ASSESSMENT OF TROPICAL LEMON AND LIME PRODUCTION IN
THE KATHERINE AND DARWIN REGION

INTRODUCTION

Tahitian lime (Citrus latifolia), West Indian lime (Citrus aurantifolia) and tropical lemon (Citrus
limon) are citrus fruit trees, mainly grown in the tropical regions of the Northern Territory and
Queensland. The Tahitian/West Indian lime is green in colour, large, juicy and seedless. Skin
colour usually turns yellow when the fruit is ripe. The tropical lemon, on the other hand, is
large, has a mild and low acid flavour, with high juice content. Skin colour is light green.

Lemons and limes are used largely as summer fruit, in drinks, salad and summer food in the
catering/restaurant trade. In the Katherine and Darwin regions, the harvesting season of green
Tahitian/West Indian lime and tropical lemon is early, generally from October/November to
June/July, compared to north Queensland, where it is between January/February to October.

Maturity times of limes and lemons in the NT are as follows -
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Source: NT Citrus Industry Study (May 1995)

Domestic supply of lemons and limes is usually low during the period from July/August to
December/January. Therefore, good prices can be obtained during this low supply period.

However, prices of limes and lemons are usually low after February due to plentiful supplies
from the main citrus growing regions in Australia (refer to the section on Industry Overview).
Potential citrus growers in the NT should take this price factor into consideration when
assessing the crops’ profitability.



This Technical Bulletin provides estimates of the profitability of growing tropical lemons and
limes in the Top End of the NT. It is designed to assist potential growers in making decisions
on production planning. Intending growers are urged to carry out their own assessment based
on these guidelines. Prices and costs need to be checked to make sure they are up-to-date and
are relevant to the production system intended. The use of chemical names in the budget is for
costing purposes only and does not imply endorsement by DPIF.

DPIF agricultural economists and private agricultural consultants can assist you with the
preparation of detailed budgets to suit your own production system and your financial situation

OVERVIEW OF THE LIME AND LEMON INDUSTRY AND EXPORT/AMPORT
SITUATION IN AUSTRALIA

Unfortunately, there are no separate production statistics for limes and lemons. According to
figures by the Australian Bureau of Statistics and the Agricultural Bureau of Agriculture and
Resource Economics, the total number of lime and lemon trees planted in Australia and the NT
in 1994 is around 546,000 and 4,000, respectively. A summary is given in Table 1.

Table 1: Number of Lemon and Lime Trees Planted in Australia and the NT.
Year Australia NT

Bearing Non Bearing | Total Bearing Non Bearing Total
1990 379,000 140,000 519,000 75 72 147
1991 366,000 146,000 512,000 150 58 208
1992 356,000 391,000 747,000 2,970 186 3,156
1993 367,000 158,000 525,000 1,999 192 2,183
1994 383,000 163,000 546,000 3,430 490 3,520

000 Trees

Sources: ABS Agstats, ABARE Statistical Summary (1996)

Figure 1:  Lemons/Eimes, Nummber of Trees Planted, Australia-wide




The break-down of production by states in 1994-95 and 1995-96 is shown in Table 2:

Table 2: Production of Limes and Lemons by States to 1995-96 (Unit: tonne)
State 1994-95 1995-96

NSW 7,000 5,528

Vic 7,000 4,849

Qld 9,000 5,830

WA 1,000 881

SA 12,000 13,491

NT 100 60

Tas - -
Australia 36,100 30,634

Source: ABS, Australian Citrus Growers Federation Annual Report.

Lemon and Lime Prices -

Figures 2 and 3 illustrate historical prices of lemon and limes at Sydney markets for the past
6 years.

Figure 2: Historical Lime Prices and Throughput at Sydney and Brisbane Markets,
1992 -1998
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Figure 3: Historical Lemon Prices and Throughput at Brisbane and Sydney
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As can be seen from the above graphs, average price for limes during the summer months is
around $2-$4/kg. However, the total throughput (or market demand) is rather small at around
50-60 tonnes per month for these two main markets. Any major planting of limes, therefore,
could have the potential to upset the market supply/demand situation and resuit in lower prices.

Average price for lemons during the summer months is around $1.00 to $2.00/kg. Market
demand appears to be better than for limes at around 500 - 600 tones per month for the two
main southern markets of Brisbane and Sydney.

Australia’s imports and exports of limes and lemons over the last seven years are summarised in
Tables 3-5.

Table 3: Imports of limes and lemons into Australia, 1989-1995 (Unit: tonne})

1989-90( 1990-91| 1991-92} 1992-93| 1993-94| 1594-95| 1995-96| 1996-97
Lemons/limes 1,896 1,482 1,850 1,443 1,347 1,610 1,870 1,653

Source; ABS




Figure 4: Imports of Fresh Citrus Fruit into Australia (tonnes)
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During 1996-97, Australia imported around 1,650 tonnes of lemons and limes, mostly from the
US, at an estimated value of $2.1 million.

Australia export of limes and lemons is summarised in Table 4.

Table 4: Exports of limes and lemons from Australia, 1989-1997 (Unit: tonne)
1989-90| 1990-91| 1991-92| 1992-93 1993-94( 1994-95| 1995-96} 1996-97
Lemons/limes 837 1,046 1,974 1,862 2,735 4,577 5,363 3,135
Source: ABS

During 1995, main importers of Australian limes and lemons included Japan, Hong Kong,
Singapore and Malaysia. Major suppliers who compete with Australia at these markets include
the USA, New Zealand, South Africa, Argentina and others (Table 5).

Table 5: Major importers and sources of supply of limes and lemons, 1995 (Unit. tonne}
Australia USA NZ S. Africa | Argentina | Others | Total
Japan 3,552 87,852 347 1,683 0 1,378 | 94,812
Hong Kong 593 10,091 115 903 1,879 736 | 14,317
Singapore 550 719 0 0 55 3,972 5,290
Malaysia 449 276 5 136 1 493 1,360

Source: Australian Horticultural Corporation Statistics

From Table 5, it can be noted that Australia ranks second, after the US, in supplying lemons
and limes to the main importing countries in the region.

DEFINITION OF FINANCIAL INDICATORS USED IN THE ECONOMIC ANALYSIS
Financial indicators used to assess profitability include the following:

Internal Rate of Return (IRR) which is defined as the maximum interest rate the
project can afford to pay and break-even. This real rate of return can then be
converted into nominal term by adjusting for the long-term inflation rate in Australia.
That is, the nominal interest rate is approximately equa!l to the real interest rate plus
the long-term inflation rate. The nominal internal rate of return can then be compared

5



with returns from current long-term investment opportunities offered elsewhere to see
if the project is financially attractive or not, taking account of the risks associated with
the project. One such long-term investment option, which the nominal rate of return
can be compared with, is the 10-year Government bond, which is currently paying
approximately 6% and is virtually risk-free.

Gross Margin is the difference between gross income and total variable costs for a farm
activity. It is usually expressed as dollar returns per hectare.

Gross Margin = Gross Income - Total Variable Costs

The gross income is the total receipts from the sale of produce plus the value of any
retained output.

Variable costs are costs, which vary with the size of farm activities (eg. seed, fertiliser,
irrigation, harvesting and packing costs). Variable costs are distinct from overhead or
fixed costs, which are not directly related to the size of farm activities (eg. permanent
labour, accounting fee, rates, registration, insurance etc). Variable costs and overhead
costs represent total farm costs. Subtracting total overhead costs from the total or whole
farm gross margin gives gross farm profit, which shows the returns to the operator's
labour and management, in addition to the returns on the capital invested in the farm
business.

Break-even Prices are minimum long-term prices, which will enable the income to
just equal the production costs ie. fixed and variable costs.

Peak Debt is the greatest amount of money that will be owed by the project during its
establishment phase.

Pay Back Period is the time required for the accumulated cash returns to equal the
accumulated cash costs.

MAIN ASSUMPTIONS USED IN THE MODEL BUDGET

The area planted with lemon and lime for production is assumed in this analysis to be
8 hectares. However, the total area needs to be much bigger than 8 hectares to allow
for factors such as soil/land suitability and infrastructure such as roads, buildings and
SO om.

A permanent part time farm manager/supervisor is required.

Tree density is at 380 trees per hectare.

Al field establishment, harvesting and packing is by hired casual labour, while other
field work (maintenance, irrigation) is assumed to be by permanent part time labour.
In general, the citrus crop will be ready for the first commercial harvest after about 4
years from planting with mature yields stabilised after year 8. Projected yields are
shown in Table 6.



Table 6: Estimated Yields of Limes and Lemons in Katherine and Darwin

Region (380 trees/ha)
Year Tahitian Lime Yield Tropical Lemon Yield
(t/ha) (t/ha)
Low Medium High Low Medium High
1 - - - - - -
2 - - - - - -
3 4.90 6.40 8.50 7.30 12.80 16.00
4 9.73 12.77 i7.02 14.59 25.54 31.92
5 12.16 18.24 2432 18.24 36.48 45.60
6 15.20 22.80 30.40 2337 45.60 57.00
7 19.00 25.00 38.00 28.50 52.00 71.25
8 onwards 19.00 28.50 38.00 28.50 57.00 85.50
(50 kg/tree) {75kg/tree) (100kg/tree) (T5kgfree) (150kg/tree) (225kg/tree)

Source: Adapted from DPIF trial results, Katherine DPIF Research Station

Major capital costs include:

land,

bore, pump and irrigation system,

planting materials,

general/packing shed and cold storage facilities,

grading and packing equipment; and

machinery, including tractors, vehicles and other farm equipment.

For further details, refer to Appendix 6 on “Capital Investment Schedule™.

Main direct/variable production costs include:
e Irrigation: Details are given in Appendix 2.
e Fertilisers: Based on complete NPK, sulphate of ammonia and zinc sulphate foliar sprays.
Details are given in Appendix 3.
o Insect/Pest control: Major insects/pests attacking citrus in the NT include:

a) Fruit_pjercing moth which is not a problem for limes and lemons, except for the
Meyer lemon variety. Complete netting is the best way to control the fruit piercing
moth but the cost is very high, amounting to around $20,000 per hectare. Baiting is
an alternative. It is being studied in north Queensland. If successful, this method
could offer a cheaper control option for the Meyer lemon. Strip picking can also be
used, if attacks from the fruit piercing moth are severe.

b) Citrus leaf miner can cause damage in young trees and often in mature trees. The leaf
miner can be controlled with petroleum spray oil (PSO).

¢) Citrus red scale can also be controlled by PSO.

¢ Disease control:

Although no major diseases have been found in citrus trees planted in the NT so far, hot

and humid conditions in the Top End during the wet season could be favourable for a

variety of diseases. Reasonable allowance for disease control is therefore necessary.

Harvesting is assumed at the rate of 110kg/hour.

Transport costs to Southern markets is assumed to be $315/t (refrigerated road freight).

Comunission is assumed at 12% of the wholesale value.

Average combined price assumed for both limes and lemons is $1.60/kg (wholesale price).
7



RESULTS AND DISCUSSION

The total investment cost required to meet all the capital expenditure and cashflow deficits
during the establishment phase ranges from $565,000 to $ 582,000 for the whole 8 ha orchard
of lemon and/or lime, equivalent to around $71,000 to $73,000 per hectare, including all
capital costs and working capital to finance cashflow deficits during the early establishment
years.

A summary of main financial indicators for an orchard of 8 hectare of limes or lemons in the
Katherine region is as follows, based on an assumed medium 28.5t/ha (75 kgs/tree) for limes
and 57 t/ha (150 kgs/tree) for lemon. The average southern wholesale price used is $2.50/kg
for lime and $1.50/kg for lemon.

Table 7: Summary of Financial Indicators of an 8-ha. Lemon and/or Lime
Orchard, Katherine Region (without fruit piercing moth netting).

Unit: $1
Financial indicators Lime Lemon
Internal rate of return (IRR) - real terms 18.0% 16.0%
Net present value @ 7% discount rate 850 663
Pay-back period (years) " 8 years 9 years
Break-even price ($/kg wholesale) 1.63 1.13
Gross margin ($’000/ha - year 10 onwards) 36.6 33.0
Total investment required
(Peak debt/Cumulative cashflow deficit) 564,588 (yr.4) 581,506 (yr. 4)
Total investment cost/ha® 70,573 72,638

Notes:

a - .
assuming no borrowing.

@ including capital expenditure and all cumulative cashflow deficits during establishment phase (first 4 years).

As a quick guide, table 7 below also gives a summary of the internal rates of return of an 8-

hectare tropical lemon and lime development project at various prices and yields for the

Katherine region.

Table 8:

Lemon or Lime Orchard at Various Yields and Prices.

a) For Lemon

Sensitivity Analysis - Internal Rates of Returns (IRR) in real terms of an 8-ha

Prices ($/kg) 4"
Yield 1.00 1.25 1.50 1.75 2.00 1.75 2_00"
75kgsftree (66.5 t/ha) ~33.9% -16.3% -4.3% 4.5% 10.3% 16.4%| 22.3%
150kgs/tree (57 t/a) -10.1% 6.7% 16.0% 22.8% 28.4% 37.3%| 44.6%
225kgs/tree (38t/ha) 2.2% 15.9% 24.6% 31.4% 37.0% 41.0%| 47.4%




b) For Lime

Prices ($/kg) [
Yield 1.25 1.50 1.75 2.00 2.25 2.50 3.00 3.50 4.00
50kgs/tree (19 t/ha) -30.2%|-18.3%| -8.7% -1.7% 3.5% 1.7% 14.3% 19.5%] 24.0%
75kgs/tree 28.5 t/ha) -16.1%| -3.8% 4.0% 9.6%| 14.1% 18.0% 23.3% 29.6%| 34.2%
100kgs/tree (38t/ha) -5.6%| 5.1% 12.2% 17.7%| 22.2% 26.1% 32.8% 38.4%| 43.3%

For the Darwin region, IRR is found to be slightly lower than for Katherine (by about 0.25%).
This is due to the fact that soils in the Darwin region require lime/dolomite application
whereas no lime is required in Katherine, resulting in higher fertiliser costs in the Darwin
region. Land cost in Darwin is also relatively higher than in Katherine

Figures 5 and 6 give an illustration of the IRR values at various prices and yields (without
fruit piercing moth netting) for both crops.

IRR (%)

Figure 5: IRR Values (in real terms) of an 8-ha Lemon Orchard,
Katherine Region
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Figure 6: IRR Values (in real terms) of an 8-ha. Lime Orchard, Katherine Region
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In practice, growers will probably grow some lemon and lime, together with other citrus fruits
to spread risks. For an economic assessment on grapefruit, refer to the DPIF Technical
Bulletin 270. If an orchard is a mixture of lemon and lime trees, the potential returns at
medium yield and price is estimated to be between 16% and 18%.

In this analysis, no allowance has been made for borrowed funds to establish the tropical
lemon/lime project. The IRR may then be interpreted as the highest interest rate that the
project could pay on the total investment fund required and still break even. The median IRR
in real terms is from 16% to 18%. This is roughly equivalent to from 19.5% to 21.5% in
nominal terms, assuming a long term inflation rate of 3.5% per annum.

RISKS

The size of the domestic market for the off-season tropical lemons and limes is unknown. If
the value of the imported lemon and lime is any indication, the market window/niche appears
to be relatively small, at around 1,500 to 2,000 tonnes, worth a total of around $2.0 to $2.5
million per year. Amy large planting of lemons and limes in northern Australia in the future
would increase supply, hence reduce prices and profitability. As shown in Table 7, the
internal rate of return is fairly sensitive to price variation. A price reduction of 10 cents/kg
will result in a fall in IRR value of around 2%. Exports to overseas markets such as Japan,
Hong Kong/China and other Asian markets could be an alternative option, provided that the
product is competitive enough both in quality and price. Larger planting area and production
volume is also required to be attract overseas importers.

No major diseases have been found in citrus trees planted in the NT so far. However, hot and
humid conditions in the Top End during the wet season could result in a quick build-up of
insects/pests and diseases, which would increase production costs. Unfavourable seasonal
climatic conditions may also affect fruit set, yields and hence profitability. Any outbreak of
exotic citrus diseases such as citrus canker could see the industry severely affected in terms of
market access to other states and it might involve an expensive eradication program. (Note:

10



The recent citrus canker outbreak first appeared at Lambell’s Lagoon in the NT in 1991, then
re-appeared in 1993 at the same location. The eradication was completed in 1995).

CONCLUSION

Assuming a medium yield of around 57t/ha (or 150kg/tree) for lemon at maturity, at a long-
term wholesale southern market price of $1.50/kg, the internal rate of return of an 8 hectare
tropical lemon orchard is around 16% in real terms or 19.5% in nominal terms. This is
assuming a long-term inflation rate of 3.5% per annum. These rates appear attractive
compared to investment returns elsewhere in the current Australian economic climate, eg. 10
year Commonwealth Government bond rate of around 6% (but is risk free).

However, if tropical lemon prices are lower than $1.25/kg, the profitability deteriorates with
IRR values being around 6.5% in real terms (je. the project is considered very marginal,
taking risks into account). Also, if yield is lower than 150 kg/tree or 57 t/ha, the profitability
becomes marginal with the IRR becoming negative (ie. the project cannot recover capital
investment costs) at yields of 75kgs/tree or 28.5t/ha and a medium price of $1.50/kg.

For lime, the rate of return is slightly better at 18% at medium yield and price. However, the
major risk for lime could be the size of the domestic market, which is estimated to be not
large. Any large planting of lime could upset the balance and price could fall quickly.

In general, the project's profitability could be improved if:

- average wholesale price of $1.50/kg for lemon and $2.50/kg for lime or higher can be
achieved,

- yield is higher than 150 kg/tree for lemon and 75kg/tree for lime,

- cost of production can be reduced, especially picking and packing, freight and agents’
commission

Larger planting may also result in better returns due to lower unit costs with a better economy
of scale.
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