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Economic aspects of Innovative
Biosystems in Fruit Production
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Elements in the innovative system:
il

® Pheromone confusion and warning system
- »

® Autonomous spraying

3

® Mechanic pruning
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Programm: autonomous orchard spraying, What do we know about autonomous spraying,
pheromone confusion & mechanic pruning pheromone confusion and mechanic pruning in or

. What do we know about these innovative biosystems in orchards?
Some relevant economic terms
. Calculation of Marginal Gross Margin apples (using model as Kwin)

. Calculation of Cost price apples (using KWIN & model)
and Net Farm Income

Partial budgetting
. Costs of spraying (tomorrow: effects of autonomous spraying, " Think of:
pheromone confusion mechanic pruning) e Labour demand
e Direct energy use
e Crop protection costs
e Cost price
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Relevant terms

Economic health of the farm
e liquidity
e solvency
e  profitability
Profitability of the crop
e  Gross Margin
e Marginal Gross Margin
Costprice
e depreciation
NFI: Net Farm Income (fi Operations)
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Relevant terms: profitability of the crop

= Gross Margin
e = Revenues per ha minus variable costs

e a periodic cost that varies in step with the output of the farm.
(e.g.: plants, fertilizer, pesticides, energy usage, labour, auction,
distribution costs, etc.)

= Marginal Gross Margin
e in fruit production
e = Gross Margin -/- costs for:
e Temporary labour (for culture, harvesting and grading)
e Cold storage
e Transport

e interest liquid assets
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Relevant terms: depreciation

= annual loss in value of durable assets, due to use, wear, age,
obsolescence

At farm level!

Durable assets:
e Useful life of more than one year (in contrast to materials)

e Not an unlimited life (in contrast to land)

Terms:
e Investment (price paid for the asset)
o Useful life (# years expected to be used in business)

e Salvage value (at the end of its useful life)

PRAKTIJKONDERZOEK
PLANT & OMGEVING
ENINGENEEE

25/11/2014

Relevant terms: Economic health of the farm

= Liquidity
e Concerns expenditures and receipts (vs. costs and returns)
e Current ratio (= "liquidity ratio" = "cash asset ratio" = "cash ratio"):
e current assets/ current es
e measures a company's ability to pay short-term obligations
= Solvency
e Concerns a company'’s overall fi cial strength
e Affects interest rate (risk)

e Equity ratio: equity / debt capital (also: equity / total assets)

= Profitability

e ratio of ‘total costs’ to ‘total returns’
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Relevant terms: costprice

= Cost price

e the price that it costs to make a product, without a profit being
added

Includes all costs, including
. Labour of the farmer (not payed for!)
. Interest on debt capital & equity capital
. fee for use of buildings and machinery: DEPRECIATION

» Is there any income when a farmer
sells his fruit at costprice?
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Depreciation methods

= Straight line :
annual depreciation = (investment - salvage value)/useful life
e Example:
e Tractor costs € 70.000
e Economic useful life: 12 years

e Sold at € 10.000

= (Declining balance: %-age
of Book value)

Straghtiine
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Profitability of the crop

" Term: Marginal Gross Margin

® Fruit producer needs the money in the Marginal Gross
Margin (‘Income above variable costs’) to pay fixed costs:

Land (interest, water board charges)

Buildings (interest, depreciation, maintenance)

Machines (interest, depreciation, maintenance), NOT fuel/oil
Labour of farmer (and family)

» What remains when Variable costs and Marginal Gross Margin are
deducted from Returns?
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Marginal Gross Margin

oo
e pep—

o | ST

o aion ot ans
[oarvea oo perry [V 007000 Jouart
Faneses kg orha Jim 002010 st
a6 rarmrrarfrsmmeont o

ot oy e e .
[pstumonna

DT pere|

Cost price & Net Farm Income

® Returns (= revenues):

e Yield x price
(quality very important)

" Variable expenses:

e Costs for materials used for this culture, costs
depends of area
(plants, fertilizer, fuel, crop protection,
hired labour, et cetera)

variable

® Fixed costs:

eIndependent of this culture
(machines, buildings, family labour)

® Cost price:

e (var. costs + fixed costs)/kg sold
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marginal gross margin
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Profitability of the crop

» What remains when Variable costs and Marginal Gross Margin are
deducted from Returns?

marginal gross margin
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Net Farm Income

® Remind: Cost price
All costs needed for production of a kg (ton) of apples

o All costs are included, also labour of the fruit grower,
decepriation costs (machines, buildings) et cetera.

Decepriation of the planting! (establishment cost)

Net Farm Income (from Operations)
= Total of returns -/- paid costs and depreciation

Reward for own labour, own capital (no interest payed)
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Cost price of apples in The Netherlands

® What are mayor costs?

2% 3%
‘l“ ' 1%
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Cost price of apples in The Netherlands Cost price & NFI

Calculation using Excel model abour demand needed for consiruction o the orchard
oars gt o lrng

1. construction of the
orchard

cost for ground/soil

Cost for capital goods Selingprice o storage €045 g

norcirsge €045 1
Reservation for grubbing I

Interest & depreciation
Total costs labour culture

rumter
Material cost culture

Delivery costs
Insurance costs
Bamboo canes (ankin poles)
Total general costs el
atver mateils

ota (oxcucing annual replacaments)

Financial data new planting
Inferestate
Viages permanent emplojess 2329 perour
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Cost price & NFI Cost price & NFI

Calculation using Excel model Calculation using Excel model

e e

2. Establishment e e e e ?ﬂ:‘"’ﬁ"‘m B COStp rice max_lifetime of the planting
costs S R, Jenalh of stablshment pri (il

(revenues (= returns)g - - discount [G008E
based on cost price!) e,

calculation of production costs for growth-year:

Fina Yo i

1 costs ground

2 costs durable production goods

3 resenvation of cost for stubbing the planting
4 discount and depreciation planting

- - total investment costs (€/halyear)

5 total costs labour

6 total costs material use during culture

7 total delivery costs

8 weather insurance

9 total of general and ‘other costs
subtotal

total production costs
10 total salesha during this year (kg/ha)
e e v
production costs per kg
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Partial budgetting Comparison of sprayers

" To analyze a change in operations
" Procedure:

To compare sprayers: firs il this worksheet (Sprayer general input), then ‘spraying scedule apples' and ‘Spraying scedule pears en finally ‘comparison of sprayers..
Check and adapt the y: , the other \ged.

Goneral data
discount percentage 6 %
%2

e - New or additional costs to be included [t o

) "
wages labour (permanent employees) €229 hour

e + Current costs to be reduced or eliminated 3 |

ha
of paths between appla trees. meters

e + New or additional returns to be recieved e e e
annual number of sprayings in apple orchards sprayings/year I
e - Current returns to be lost or reduced

annual number of sprayings in pear orchards sprayings/year

min /sprayingha
Minutes for iling & tansportaton to the field per spraying tour min /spraying/farm

" Todays cases: P
Ret P e abot i o ey o i all ot s

e Returns are suppose Woringhours pr doy Errr—

e Only effects on costs

crossfow sprayer
Minutes fieldwork per ha fo each spraying

(hemin:sac)spraying of al aple trees
{brmin'sec)spraying o all par trees
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Comparison of sprayers

note here your spraying scedule for apples, with dosage for a cross-flow orchard sprayer

12 enter

103 lfter
144 €xg
528 €ig
60 &g
109 €lfter
Woerg  €4vs2
026k €112
160 Efter

€20800

€114
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INDIVIDUAL TASK

® Calculate marginal gross margin for mr. Westreenen’s
Kanzi and Conference

® Calculate cost price for his Kanzi and Conference,
including labour demand for spraying and pruning as
calculated last week & pesticide use as discussed in
week 3.

® Can you calculate mr. Westreenen’s NFI, or which
additional information do you need?

® If time available (or tomorrow) sensitivity analysis:
What are effects of distance and tank capacity (as
calculated last week)
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Comparison of sprayers
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Success with
task

€508 hear
essant yesr

€177 naton
<1252 mayear
€153 mayear
€367 mayear

€504 maear

the

Telephone: 0488 - 473706

e-mail: Peter.Roelofs@wur.nl
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48 hrhoar
2

€950 pear

30 nanear
€177 nanear
€1262 maear
% nanear

€237 maar

=

43 mnour

5

255 year
€68 mavear
227 hioar
1

€130 ear
3000 near
15748 hear
€217 near
5204 aar
eanten oar
€13.899 Iyear

€2t mavear

1673 mavear

" N
Zmona

35 iy
€88 mayen
27 s

i

21000 pesr
074 pest
€183 new
€504 near
earne yoar
€7,183 iyear

<2178 maea

€234 mavear
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