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Economic aspects of Innovative 

Biosystems in Fruit Production
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November 24th 2014, Peter Roelofs

Economic aspects of Innovative 

Biosystems in Fruit Production

Elements in the innovative system:

� Autonomous spraying

� Pheromone confusion and warning system

� Mechanic pruning

Programm: autonomous orchard spraying, 

pheromone confusion & mechanic pruning

1. What do we know about these innovative biosystems in orchards?

2. Some relevant economic terms

3. Calculation of Marginal Gross Margin apples (using model as KWIN)

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

5. Partial budgetting

6. Costs of spraying (tomorrow: effects of autonomous spraying, 
pheromone confusion and mechanic pruning)

What do we know about autonomous spraying, 

pheromone confusion and mechanic pruning in orchards?

� Think of:

● Labour demand

● Direct energy use

● Crop protection costs

● Cost price
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Relevant terms

1. Economic health of the farm

● liquidity

● solvency

● profitability

2. Profitability of the crop

● Gross Margin

● Marginal Gross Margin

3. Costprice

● depreciation

4. NFI: Net Farm Income (from Operations)

Relevant terms: Economic health of the farm

� Liquidity

● Concerns expenditures and receipts (vs. costs and returns)

● Current ratio (= "liquidity ratio“ = "cash asset ratio" = "cash ratio“): 

● current assets/ current liabilities

● measures a company's ability to pay short-term obligations

� Solvency

● Concerns a company’s overall financial strength

● Affects interest rate (risk)

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

� Profitability

● ratio of ‘total costs’ to ‘total returns’

Relevant terms: profitability of the crop

� Gross Margin

● = Revenues per ha minus variable costs

● 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

● in fruit production

● = Gross Margin -/- costs for:

● Temporary labour (for culture, harvesting and grading)

● Cold storage

● Transport

● interest liquid assets

Relevant terms: costprice

� Cost price

• 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?

Relevant terms: depreciation

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

� At farm level!

� Durable assets:

● Useful life of more than one year (in contrast to materials)

● Not an unlimited life (in contrast to land)

� Terms:

● Investment (price paid for the asset)

● Useful life (# years expected to be used in business)

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

Depreciation methods

� Straight line :
annual depreciation = (investment – salvage value)/useful life

● Example:

● Tractor costs € 70.000

● Economic useful life: 12 years

● Sold at € 10.000

� (Declining balance: %-age
of Book value)
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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?

Profitability of the crop

�What remains when Variable costs and Marginal Gross Margin are 

deducted from Returns?

Profitability of the crop (see Excel file)

Marginal Gross Margin
Assumption 1 kg sold Material use during culture per ha

Crop Apple losses during harvest 3% manuring / fertilization 400€        

Variety Elstar Part in storage 80% Crop protection 900€        

Culture system distance 3.00 x 1.00 m; net 3.000 plants/ha. Losses during storage 6% Growth regulation 250€        

Weed control 250€        

Age year 6 (full production) Fuel & engine oil 275€        

Assumption 2 Energy (not fuel)

Item source of data Explanation / calculation  per ha  crate charges 0.02€       /kg Bees / bumblebees 50€         

auction commission 3.25% Wood chips
calculation of returns Others 75€         
Total yield       (kg per ha) KWIN 2009/2010 Quantity at trees         50,000 Assumption 3 Total material costs 2,200€     

Harvested        (kg per ha) KWIN 2009/2010 Total yield - losses during harvest         48,500 Interest rate 6%

Sold                (kg per ha) Assumption 1 kg not stored + (kg stored - storage loss)         46,172 Asset turnover 3 months Labour demand for culture fixed tem porary

hr/ha hr/ha
Price                  (€ per kg) KWIN 2009/2010 Average price  €         0.45 manuring / fertilization 1.5 0.0

Returns (A)  €     20,777 Assumption 4 Weed control - mechanical 2.0 0.0

storage charges (€/kg) 0.08€       untill December inclusive Weed control - chemical 3.0 0.0

Calculation of gross margin 0.01€       / month after December Crop protection 25.0 0.0
Material use (culture) KWIN 2009/2010 see 'Material use during culture' 2,200€       transport charges (€/kg) 0.03€       /kg bird control 0.0

Weather insurance Assumprion 6 see 'Insurance extreme weather'  €          828 winter pruning (removal incl.) 62.0 35.0

Delivery costs Assumption 2  €       1,599 Assumption 5 summer pruning 0.0

storage period 6 months ... 20.0

Assumption 3  €            53 water supply / fertigation 15.5

Labour demand harvesting & grading Total 129.0 35.0

picking speed 155 kg/uur Total labour demand for culture 164

Total calculated costs (B)  €       4,679 % fixed labour for picking 0%

add. fixed labour demand 19.0 hr/ha Assumption 6:

Gross margin (A – B = C)  €     16,098 Insurance extreme weather

grading speed 225 kg/hr Adviced sum to be insured:
Calculation of marginal gross margin % fixed labour for grading 15% returns: 27,500€     

Temporary labour add. fixed labour demand 0.0 hr/ha plantings: 32,500€     

 for culture € 14.00 €/hr;  35.0 hours  €          490 premium extreme rain / drought * 0.70% 192.50€     

 for harvesting € 14.00 €/hr;  312.9 hours  €       4,381 ** 0.65% 390.00€     

 for grading € 14.00 €/hr;  174.43 hours  €       2,442 Labour demand explanation / calcul.  hours/ha premium hail *** 5.52% 1,518.00€  

Transport Assumption 4 kg sold x transport charges (€/kg)  €       1,385 culture; temporary labour 35.0   *    insurance concerns returns

Cold storage Assumption 4 kg in storage x storage charges (€/kg)  €       3,822 culture; fixed labour 129.0
  **   insurance concerns ret. & 
plant.

Assumption 5  €          629 harvest; temporary labour 312.9   *** premium first year (no bonus/malus)

harvest; fixed labour 19.0 total premium 2,100.50€  

grading; temporary labour 174.4 state subsidy (maximum) 60.60%

 €     13,149 grading; fixed labour 30.8 premium after subsidy 827.60€     

 €       2,950 

see 'Labour demand for culture'

= 1.0 x 48500 / 155 hrs

= 0.0 x 48500 / 155 + 19 hrs

= 0.85 x 46172 / 225 hrs

= 0.15 x 46172 / 225 hrs

(kg sold x crate charges 
+ returns x auction commission)

Costs for (Material use (culture)+Weather 
insurance+Temporary labour for culture) x 
(Interest rate x Asset turnover/12)

MARGINAL GROSS MARGIN (C - D)

Marginal costs (D)

interest on working capital 
during culture

(kg in storage x price + Part in storage x 
harvest; temporary labour+) x (Interest rate x 
Asset turnover/12)

interest on working capital 
post harvest

Net Farm Income

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

● All costs are included, also labour of the fruit grower, 

decepriation costs (machines, buildings) et cetera.

● Decepriation of the planting! (establishment cost)

�NFI: Net Farm Income (from Operations)

● = Total of returns -/- paid costs and depreciation

● Reward for own labour, own capital (no interest payed)

Cost price & Net Farm Income

� Returns (= revenues): 

● Yield x price 
(quality very important)

� Variable expenses:

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

� Fixed costs:

●Independent of this culture
(machines, buildings, family labour)

� Cost price:

● (var. costs + fixed costs)/kg sold

Cost price of apples in The Netherlands

� What are mayor costs?
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Cost price of apples in The Netherlands

€/ha

cost for ground/soil 800

Cost for capital goods 2800

Reservation for grubbing 300

Interest & depreciation 4825

Total costs labour culture            11.650

Material cost culture                      2200

Delivery costs 7050

Insurance costs 750

Total general costs 1000

Cost price & NFI

Calculation using Excel model

1. Construction of the 
orchard

Cost price & NFI

Calculation using Excel model

2. Establishment
costs
(revenues (= returns)

based on cost price!)

Cost price & NFI

Calculation using Excel model

3. Costprice

Partial budgetting

� To analyze a change in operations 

� Procedure:

● - New or additional costs to be included

● + Current costs to be reduced or eliminated

● + New or additional returns to be recieved

● - Current returns to be lost or reduced

� Todays cases:

● Returns are supposed not to be affected

● Only effects on costs

Comparison of sprayers
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Comparison of sprayers Comparison of sprayers

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)

Success with the 

task

• Telephone: 0488 – 473706

e-mail: Peter.Roelofs@wur.nl


