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Background

FARMER ATTITUDE IPM TECHNOLOGY & ;

- Preferences towards health and production risks
- Willingness to reduce costs

- Innovation profile

- Emvironmental awareness

- Impact on yields and products’ quality
Impact on input use and associated costs
- Impact on profit variability

b S e

MARKET
|E - Impact of IPM adoption on farm-gate price and
— access to market
- = Consumer's willingness to pay for reduced
"‘a exposure to pesticide risk

. » Retail sector organization regarding IPM products

- Prices of chemical inputs

Incentives and policies for integrated pest management in Europe: a review,
M. Lefebvre, S. R. H. Langrell, S. Gomez-y-Paloma,
Agronomy for Sustainaible Development (2015) 35 (1): 27-45
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PURE - Deliverable D1.5
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1. Cost Benefit TR e e

Grant agreement number. FP7-265B55

Analysis
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as Implemented In

Cost-benefit analysis of IPM solutions

the PURE project ——

Start date of the praject March 1% 2011 Duration 48 maonths

Workpackage concerned: WP 1
Concerned workpackage leader: Jean-Ho#l Aubertat
Organisation name of lead contractor: IRC-IFTS
European Commission, Joint Research Centre (JRC),

Institute for Prospective Technological Studies (IPTS), Agrilife Unit, Edificio Expa.
t! Inca Garcilaso, 3, 410932 Seville, Spain

Authors: Marianne Lefebvre ® Stephen Langrell ® Sergio Gomez-y-Paloma

Project co-funded by the European Commission within the Seventh Framework Programme (2007
= 2013)
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2 |ndicators of economic performance

Figure 1: Selected indicators of economic performance

Cost mineral tertilizer [£/ha) -
Cost organic fertilizer {€/ha)

Cost insecticide [€/ha)

Cost fungicide (€/ha) 4
Cost herbicide (€/ha) -
Cost biological control agents (£/ha)
Cost seed (£/ha)

Cost water (£/ha)

Cost other (£/ha) _

Cost of machinery use (€/ha) -

Cost of fuel (£/ha) 1"'

Cost of labour for operations {
requin E| machinery ,ﬁ'C

Farm-gate price [€/ton) %
~  (Gross output (€£/ha) —

Yield (ton/ha)

~— Production cost (€/ton)
Total input cost (£/ha) -

. - (Gross margin (£/ha)
— Total variable costs (€£/ha)

Total contractor cost (€/ha)

Labour costs for operations
with no machinery (€/ha)
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Partial vs Complete CBA

Description wP
concerned
Complete Information on costs is collected for all operations. This approach is WP2, WP3
CBA relevant when the tested IPM solution corresponds to an important

change in the system, i.e. impacting various operations.
Partial When the tested IPM solution corresponds only to a marginal change WP4, WP5,
CBA (impacting only 1 or 2 operations for example), data are collected ONLY WP6, WP7

for these operations impacted by IPM. The economic analysis limits to

the comparison of the extra costs or costs saving associated to the IPM

solution. Operations that are the same in both the reference

system and the IPM system (eqg. fertilization) are left out of

consideration.




i - 4
Analysis of perenial crops vs ==

arable crops rotations

Adapt the methodology to
include all crops (not only the
more profitable one)

Are all crops grown each year?

Annualized gross margin IS
estimated by averaging net gross
margin across the years

corresponding to the rotation length
(one complete repetition of a crop
seguence), and across each of the
individual crop of a particular crop
rotation.




e —
SEVENTH FRAMEWORK
PROGRAMME

Machinery costs

Investment costs
(Euros)

Annual costs
(Euros/ha)

* Depreciation
* |nterest

* Maintenance
* |nsurance
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Machinery cos

- _ Let's take a

Investment costs R T pragmatic

(Eui)s) = - approach !
An?gﬂo%(/)ﬁg Contractor cost 0
 Depreciation by operation
* Interest
* Maintenance * |[abour
* Insurance * machinery

* fuel

Table 4: Contractor costs (including costs of machine, labour and fuel) for winter-wheat
based rotations

DE (€/ha) MA: maize  WB: winter barley WW: winter
wheat
Ploughing and pressing 135 132 gy
Seed bed preparation 45 45 31
Sowing 64 43 37
Spraying S 15 L B
N fertilisation 10 = 8
Mechanical weeding 13

Combining 450 186 155



"8 - Impact of IPM on yields
* Farm gate price received for IPM products

When the harvested crop are sold to different
market segments (local, exports, cooperatives...),
the price Is calculated as the weighted average of
prices in the different markets, where the weight
corresponds to the share of each market in total
sales.

* Impact of IPM on crop quality
Ex of criteria to classify the products: fruit

category, residue level, sugar and acidity level
(grapes), animal versus human feed (maize)
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INSTRUCTIONS

version 201

(also available in pdf)

OUre

We hope the instructions cover all the possible gquestions you may have. If the instructions and examples provided are not sufficiently clear and if you have questions cencerning how te filin this template, do not hesitate to contact Marianne Lefebvre@ec.e| =

WHAT? The cbjective of this template is to collect economic data for the Cost Benefit Analysis (CBA) of IPM solutions -task 1.4-.
Results of the CBA will mainly be used in the deliverables of ex-post assessment within each WP, as well as potential articles preduced by each WP/team.

On top of that, according to data guality, IPTS may also use these data to produce an article covering the CBA of all crops in the project. In this case, credit will given to the persen who contributed te the collection of economic data in each WP (authorship)

WHO? The ex-post assessment leader of each WP is responsible for collecting the data each year and send it to JRC IPTS (Marianne.Lefebvre@ec.europa.eu). For WP 6, llaria for FR and DE and David for FR
HOW? One excel file corresponds to one country in WPS (FR, DE or IT). Each sheet corresponds to one experimental site and includes the different strategies tested (Reference, IPM intermediate, IPM advanced) in 3 columns.
WHEN? One excel fie with the infermation of all trials will be sent each year.

There are two possible approaches

Complete: In order to perform a full Cost Benefit Analysis, information on costs will be collected for ALL operations. This approach is relevant when the tested IPM solution corresponds to an important change in the system, i.e. impacting various operations.
Partial. When the tested IPM solution corresponds only to a marginal change (impacting onfy 1 or 2 operations for example), a partial budget appreach can be used, i.e. data will only be collected ONLY for these operations and the econemic analysis will be lir

Complete chosen for FRWPS

Rk1: You can include more operations (10 by default) by copy/pasting the 25 lines correspo

Rk2: Indicate the quantities of labour, machinery and inputs as necessary to conduct the operatid
Rk3: Please do not modify the names of the variables or operations (so that we can usef
Rk4: The formula are functienning for a maximum of 1000 lines. Please do not fill-in after line
Rk5: When an operation is performed in REF but not in IPM, leave blank (eg. operation 1 lines 55

exp_WP

exp_year

exp_country

exp_site

exp_plot

exp_crop
exp_solutiondescription
exp_farmstation
exp_surface

BENEFITS
output_category
output_description
output_yield
output_price
output_pricecomment
output_revenue

operation_description
operation_category

operation_date

number
Wy
tist

list
list

fist
ha

list
text
tonha
Efon
text
€ha

list

date yyyy-mm-dd

labour_quantity hours/ha
machinery_type text
contractor cost _ €ha
W 4 » ¥ | Instructions . DefaultValue

MON_FR_2012

Number of the working package
year of the harvest

country of the experiment

site or region

“Reference” correspends to the
the crop can be different for the
shert description of the IPM solut]
specify on-farm / on-station
surface of the plot in ha

In most cases, there will be one

Specify the criteria you use to cl
vield achieved per ha

output farm-gate price. Calculatiol
indicate the reference used for i
calculated automatically from out|

describe the type of operation (s
‘ specify the category of operatio
* Pre-planting and planting
Rk: In the case of perennij
* Husbandry (fertilization,
* Harvest (crop or frut ha
Yyyy-mm-dd
Estimate the reguired labour dem|
If the operation requires ma
specify machine type and chara
spnecifv the cost of the operal
summary Operatio

AM6

CBA_PUREWPZ_2013_FR

E-B-WOFNERVE

GENERAL DATA EXPERIMENT

Calibri v 1

& Z =
A

_2 exp WP
3 |exp_year
_4 |exp_country
5 lexp site
0 exp plot

7 |exp_crop

8 lexp_cropdetail
9 |exp_solutiondescription
10 |exp_farmstation

total_cost_mineral fertilizer/ha
total_cost_organic fertilizer/ha
total_cost_insecticide/ha
total_cost_fungicide/ha
total_cost_herbicide/ha

A AA

wy
list
text
list
list

text
list

total_cost_biological control agents/ha

total_cost_seed/ha
total_cost_water/ha
total_cost_other/ha

LibreOffice Calc

5l B

2
2013
France
Boigneville
Reference
WW: winter wheat

SPEA/IDWISBMWW

Current management
on-station

exp surface ha
SUMMARY RESULTS EXPERIMENT (DO NOT FILL-IN)

2
2013
France
Boigneville
Intermediate
WW: winter wheat
BW/DW/SBWW
Integrated management
on-station

2
2013
France
Boigneville
Advanced
WW. winter wheat
ALF/ALFWW/SLWFBMWW
Organic management
on-station
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Instructions / DefaultValue (SPEA 201 A

Sheet6/13

2013, WW_2013 /BW 2013 [ALF 2013 /ALF2 2013 /5L 2013 {WFB 2013 {WW2 2013

PageStyle_WW_2013

Sum=0
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REF-crop sequence SPEAWO»-185,127 141,99 469,12 796,24 1123,36
4 INT-crop sequence BW-SL/DW -246,70 7,15 260,99 514,83 768,67
5 |ADV-crop sequence ALF/ALF » -143,65 -22,07 99,52 221,10 342,68

[ TREF-crop sequence SPEAWO> -185,127 141,995 469,117 796,239 1123,36 —1
= E
8 Annualized gross margin * (€/ha)
9 1200
10
ek | 1000
12
L | 800
14
15 i Gross margin IFM |
16 === REF-crop sequence SPEAWOSR/DW/SB/\WW
1% e =%~ INT-crop sequence BW-SL/DW/SB/\WW
i == ADV-Crop sequence ALF/ALF/WW/SLWFBMWW.
19
20 200
21
22 0
23 1,75
24 -200
25 - - ¢ u
26 | 400 i § ResultswP2_FR_OnStation_Arvalis_final.xlsx - LibreOffice Calc
#(4)(3) (4" yield / productioneostsha / contractorcostha inputcostha Joutputprice //gros margin /(GM__price (1) {GM_price (2] /GM_pric . E . [ @ e, ‘86 Ef Eﬂ - ﬁ & - ® gy/ SH 6‘3 t’ v“‘ @ @
X [Find - FindAll [ Matchcase € — —
= B | calibri v [11 |~ A Gy, S A - El - 8 -
Sheet 13 /13 PageStyle_Graph_GM_price_sum Li=tt [ 1) A 4 = D.m 000 el B ﬁ @
X1 v & 2= -
A B c | o | E]F[c[w ]| 1 [ [k[r][m[n][o]er][aq]
1 input operations (contractor)
2 |REF REF
3 |SPEA/WOSR  REF-SPEA/WOSR 204 423 ADV-crop sequence ALFALFWW/SLWFE W = operations (cortracior)
4 pw REF-DW 530 386 ADVW winpt
5 |sB REF-5B 387 408 ADV-WFE
6 ww REF-WW 499 321 ADSL
7 «crop sequence 'REF-crop sequence SPEA-WOSR/DW/* 441 405 ADVWW
-8 | ADVALF? iy
SSIRNT ADVALF
10 |BW/SL INT-BW/SL 324 437 I
 low INT-DW 258 315
12 /SB INT-SB 320 389
13 ww INT-WW 433 341 INT-crop sequence BW-SLIDW/SB/WW
14 lrop *INT-crop BW-SL/ 367 380 INTWW
15 INT-58
_16_jov INT-DW
17 _IALF ADV-ALF 285 243 INTEWSL
18 IALF2 ADV-ALF2 [ 105
19 Www ADV-WW 76 333
20 |st ADV-SL 174 372 I
21 WFB ADV-WFBE a7 300 REF-cop sequence SPEAWOSR/DWSEWW
22 ww ADV-WW 76 333 REFWW
23 lcrop sequence ADV-crop sequence ALF/ALF/WW/SL» 120 227 REF-58
24 | REF-DW
% REF-SPEAWOSR 0
? 0 100 200 300 400 500 500
%g Anualized production cost * (€/ha)
30
31 *Annualized production cost is estimated by averaging production costs across the years carresponding to the rotation length (2012-2014), and acros
32
33
34
35
CIOIOIORYTER Jcontractorcostha {inputzostha Joutputprice {gross margin /GM_price (1) {GM_price (2) /GM_price (3] /GM_price (4) {GM_price (5) ), Graph_costs /Graph_GM_price_sum /g / || I( ) Dl
X |Find v FindAll [7] Match Case q
Sheet12 /13 PageStyle_Graph_costs m & Sum=0 - O + | 75%




2. Some thoughts about how to
Improve economic evaluation In
future IPM research projects
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"I had my accounting department run a cost-benefit
analysis on you and I have some bad news."

* Integrate economic evaluation to agronomic and
environmental evaluation (as in Dexipm...)

* [nvest time In careful data collection rather than
complex data analysis
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Cost-Benefit-Risk analysis

A risk assessment consists of studying the probability that the IPM
farming practices will achieve different performance level

* Trade-off Expected profits — Variability of profits for risk-averse
farmers (Lu, Watkins et al. 1999; Giriffiths, Holland et al. 2008)

e Sensitivity analysis: If the IPM system is more profitable than
the reference system only for very specific output prices,
then it suggests the solution is rather risky.

* Which risk indicator to capture farmers'
perception of and aversion to risk ? i
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—— Strategy #1
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Scaling-up economic analysis ™

From private to social CBA

doure

Private Cost Benefit Analysis:
Monetary evaluation of profit for the producer

Social Cost Benefit Analysis:

Monetary evaluation of

producer + consumer + taxpayer welfare
Including social, economic, environmental
sustainability aspects
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Scaling-up economic analysis =

From field scale to value chain

e @. | 4 ﬁ 2 >
FIELD FARM PROCESSING MARKETING CONSUMING
& DISTRIBUTION
Farm Retail sector How to certify \What is
strategy; organization the compliance  consumers'
Portfolio  of regarding with  such understanding
activities * IPM products complex and
* special crops guidelines? willingness to
Short-term vs pay for IPM ?
long-term How to
profitability at communicate to

farm level end-consumer?



Thank you for your
attention

lefebvremarianne@gmail.com
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