_—
Organic vs. conventional farming: ccpb
Yields, variability and explanations =

8th April 2021



Table of contents Areté pa

1. Why a study on yields

2. Coverage, methods and tools

3. Results

4. Synthesis and conclusions




Why a study on yields




Framework and objectives

Limited data availability on organic production and
yields

Risks of non reliable declarations on yields and
productions

Difficulties in checking/challenging figures where clear
and reliable reference sources are missing

Objectives

Analysing the variability of yields for different selections of
crops in a number of countries

Variation in time, among different regions and/or farm types,
between conventional and organic farming

Exploring the reasons behind variability and defining credible
ranges of variation
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Coverage, methods and tools




Arete

Coverage, methods and tools

Russia |Kazakhstan| Ukraine | Moldova | Turkey | Lebanon | Morocco | Algeria Tunisia China | Philippines
All wheat (soft wheat) v v v v
Durum wheat
Corn
Lentils
Peas, dry
Rapeseed
Sunflowerseed
Apricots
Hazelnuts
Cherries
Figs
Strawberries
Rice v
Tea v
Olives v v v
Argan
Citrus fruits v
Dates v
Sugar cane v

v

| [ | | |<
| [ | | |<
[ | | |<

[ | [ |

v yield data available for both conventional and organic farming
yield data available for conventional farming only

x yield data not available neither for conventional nor for organic farming 11 EXtra'EU Countries
18 Crops

40 Country-Crop combinations
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Coverage, methods and tools

* Quantitative evidence for the analysis was collected through a combination of:

> Desk research: relevant databases and datasets from official or anyway
authoritative sources (business associations; research institutions),
relevant technical and scientific literature, including online resources.

» Interviews with knowledgeable local experts.

e Besides sources in English language, sources in the relevant national languages
were also analysed.

e (Quantitative indications about the variability of yields among the different
regions of a country, or among different farm typologies, are provided
where available.

* Variability of yields over time and differences in yield between conventional
and organic farming are analysed through descriptive statistics tools (period
averages, minimum-maximum values, variance, standard deviation, trends
over the observed periods).
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(qe]
; Yields Yields comparison Yields comparison -
i) 3,40 311 (conv. vs organic) (conv. vs organic)
G 2,92 oy
;o
O 2,30 2,50 2,50 2,50 T/ha [
(7)) 2,39 5 000 3,00 600 9,00
L © 2,40 2,10 !
£
-IC—U’ F 1,90 . Conv. Interview 1 2,00- 7,00
=
Q 1,40 =
£ 0,90 Org. Interview 1 2,00. 4,00
; 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
=@=COny. FAQOSTAT ==@=Conv. USDA  ==@=Conv. ROSSTAT Min and max ratio
TU =@ Conv. Biblio 1 === Org. Biblio 1 Comv. Biblio Ore. biblio lcoﬁig;r;:gﬁal (org. Vs conv.)
I Vields b ) ( ) I) Yields variability (avg. USDA- Main results
ields by region (conventiona ROSSTAT — T/ha):
(_U 7,00 621615 o 2007-2020 * Organic yields generally higher than conventional ones,
& 600 — 527 549 75 OB o o ' mainly because of higher efficiency of organic farms
/ g 5,02 - : PO ;
S 500 g Average (conv): 2,47 and location in more fertile areas (based on 2013 data)
' Min — Max: [1,77 - 3,12]
(a'el g 400 M var: 0,15 * Relatively low variability of yields over the period
= 3,00 Std. Dev.: 0,42 . g . Lers . .
o0 A S B e Gl TeE] * Significant variability of yields among the different
1:00 — years avg: 26% regions =» organic yields may be much lower or much
000 —ggo 083 071 084 ggp MO higher than conventional ones

0.05 + Min. and max. yields of main producing areas (Southern,

Central and Volga districts) fall in the [1,80-3,78 t/ha]

e i e=@um)ax e=@==Southern F.D. e=@e=Central F.D. ==@==\/olga F.D. range

2012 2013 2014 2015 2016 2017 2018 2019
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6,00 5,51
5,01 4,93 5,09

2,92
! 3,90 3,83

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

e=f==Conv. FAOSTAT  ==@==Conv. USDA e=f==Conv. ROSSTAT

=== 0onv. Interview 2% ==@==Org. Interview 2%

Yields by region (conventional)
14 12,7
12

10

T/ha
oo

=)

0,73

0 .—-—.l-\*_-‘—__._ —.——__&-—..

2012 2013 2014 2015 2016 2017 2018 2019

2 0,45 0,58 0,1 0,5 0,29 0,44 0,2

e [\ == ] ax === Central F.D. ==@==Southem F.D. ==@==Northern Cucasus F.D.

Yields comparison (conv.

VS organic) oy
-
T/ha ‘
0,00 2,00 4,00 6,00 8,00 “
Conv. Interview 2* 4,79 | 4,87

Org. Interview 2* 3,35 . 4,38

Organic/
conventional
(average ratio)

70% - 90%

. Average (conv): 4,46
. Min — Max: [3,58 - 5,61]

Yields variability (avg. USDA-

Rosstat — T/ha):
2007-2020

Main results

. Organic yields generally between 70% and 90%
of conventional yields, mainly because of soil-

. Var: 0,46 . .
. Std. Dev.: 0,66 born diseases and insects
*  Growth last 3 years avg on first +  Significant variability of yields among the

B RE S leading producing regions (Central Federal

District, Southern Federal District, North
Caucasus Federal District), where min. and max.
yields fall in the [4,85 — 7,16] t/ha range.
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Yields

1,21

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

e=@=Conv. FAOSTAT  ==@==Conv. Interview 2%  ==8=0rg. Interview 2%

Main results

. Conventional yields steadily growing over the 2007-2017 period but
decreasing in 2018

o At country level, conventional yields falling in the [0,5 — 1,2] t/ha range

. Organic yields generally between 80% and 90% of conventional ones,
mainly because of weeds competition and insects

Yields comparison
(conv. vs organic)

T/ha
0,00 1,00 2,00

Conv. Interview 2* 0,79 - 1,21

Org. Interview 2* 0,63 - 1,09

Organic/
conventional 80% - 90%

(average ratio)

Yields variability

(FAOSTAT —T/ha):
2007-2018

. Average (conv): 0,80

o Min — Max: [0,49 - 1,21]

. Var: 0,05

. Std. Dev.: 0,23

. Growth last 3 years avg on
first 3 years avg: 54%
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T/ha

T/ha

Yields

3,00

2,53

2,50
2,00
1,50

1,00 1,41
0,50

0,00
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

=== Conv. FAOSTAT  ==@==(Conv. ROSS5TAT

=== Conv. Interview 2* «=@==Qrg. Interview 2#

Yields by region (conventional)

8,00 7,06
7,00
6,00
5,00
4,00
3,00
2,00
1,00

° 0
_*ﬂ— T
0,00 — 0,74

0,33 0,26 0,08 0,17 0,25

2012 2013 2014 2015 2016 2017 2018 2019

e \in === ax e=@==Central F.D. e==@e=\/olga F.D. ==@==Siberian F.D.

Yields comparison
(conv. vs organic)

T/ha
0,00 1,00 2,00 3,00

Conv. Interview 2* 1,66 - 2,53
Org. Interview 2 * 1,33 - 2,28

Organic/
conventional 80% - 90%
(average ratio)

Yields variability
(avg. FAOSTAT-ROSSTAT—
T/ha):
2007-2019

. Average (conv): 1,79

. Min — Max: [1,40 — 2,53]

. Var: 0,13

. Std. Dev.: 0,36

. Growth last 3 years avg
on first 3 years avg: 30%

Yields comparison (conv.
VS organic)

T/ha
0,00 3,00 6,00 9,00

Conv. Interview 1 2,00- 6,00

Org. Interview 1 1,80- 4,00

Mi d iti
ooy " (C30% - 200%

Main results

Growth of conventional yields over the 2007-2019
period with three drops (2009-10, 2012-13 and 2018)

Organic yields generally slightly lower than
conventional ones, mainly because of weeds
competition and insects (much wider differences
according to another interview)

Variability of yields among the main producing
regions, where min. and max. yields fall in the [1,63 —
2,07] t/ha range
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T/ha

Yields
2,00 1,79
1,62
1,50
1,00 1,25
’ 1,14 1,14 1.12
1,09 1,09 . ’ N 1,10
1,07 1,09 1,09 4 0,97
0,50
0,00
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
e=@==Cony. FAOSTAT  ==@==Cony. USDA s=== Conv. ROSSTAT
=== Conv. Interview 2% ==@=Org. Interview 2*
Yields by region (conventional)
5,00 4,46
4,50
377 3,96
4,00
3,50
3,00
2,50
2,00
1,50 5
1,00
0
0,50 0,15 0,07 0,07 0,05 0,03
0.00 W
2012 2013 2014 2015 2016 2017 2018 2019
== \in ==@u=]ax ==@==Central F.D. e=@==\/olgaF.D. ==@=SiberianF.D.

Yields comparison
(conv. vs organic)

T/ha
0,00 3,00 6,00

Conv. Interview 1 1,0(- 4,00
Org. Interview 1 1,0(- 3,00

25% - 300%

Min and max ratio
(org. Vs conv.)

Yields comparison
(conv. vs organic)

2,20
(1]
=
= | 1,98
T ' .
W© N \o&'
&° <° &
(_P(\QA &* @

Yields comparison
(conv. vs organic)

T/ha
0,00 1,00 2,00 3,00

Conv. Interview 2* 1,48 I 1,76

Org. Interview 2 *

Organic/
conventional
(average ratio)

70% - 90%

Yields variability (avg. USDA-ROSSTAT —

T/ha):
2007-2020

* Average (conv): 1,30

*  Min—-Max: [1,02 -1,79]

e Var:0,05

e Std. Dev.: 0,23

e Growth last 3 years avg on first 3 years avg:
36%

Main results

- Conventional yields steadily growing with the exception of some years

- Organic yields generally slightly lower than conventional ones, with average
ratio between 70% and 111%, mainly because of nutrition deficit and insects
(much wider differences according to one interview)

- Significant variability among the main producing areas, where min. and max.
yields fall in the [1,10 — 1,96] t/ha range
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T/ha

T/ha

Yields
3,00
2,50
2,50 L ]
1,94
2,00
1,50 163
L a5 L2 151 145 1,60 1,63 1,59
1,00 1,26 122 1,31~
1,06 115 1,07 ’
0,50 0,90
0,00
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
e Cony. FAOSTAT se@esCony. USDA sl Conv. ROSSTAT
e=@e== Conv. Biblio 1 ==@==QOrg. Biblio 1
Min and max yields (by region)
6,00
5,00
5,00
4,00 3,49 3,57 3,47
’._-.—__‘
3,00 4 2,92
2,26
2,00
.._-—-" 1,64
1,00
0,00 060 0.65
: , 0,50 g
0,12 0,03 0,42 0,11 0,27
2012 2013 2014 2015 2016 2017 2018 2019
=== \in ==@=Max ==@=Central F.D. ==@=SouthernF.D. ==@=\/olgaF.D.

Yields comparison
(conv. vs organic)

2,50
1,50 I

T/ ha

Conv. Biblio Org. Biblio1 Organic/
1 conventional

Yields variability
(avg. USDA-ROSSTAT —T/ha):
2007-2019

Average (conv): 1,45

Min — Max: [1,10 — 1,79]

Var: 0,04

Std. Dev.: 0,21

Growth last 3 years avg on first
3 years avg: 35%

Main results

Organic yields generally higher than conventional ones, mainly
because of higher efficiency of organic farms and location in
more fertile areas (based on 2013 data)

Relatively low variability of yields over the period

Significant variability of yields among the leading producing
areas, where min. and max. yields fall in the [1,64 — 2,92] t/ha
range
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Kazakhstan
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Yields variability

Yields Yields comparison (USDA — T/ha):
150 1,66 (conv. vs organic) 2007-2019
1,60 1,40
! 1,40
1,40 1,30 119 1,21 ¢ . Average (conv): 1,13
190 1,08 1,09

—

)

(q0)
-
I 1,06 . Min — Max: [0,73 —1,66]

O & 1,00 jo 0,73 o Var: 0,05

(¥p) F 0,80 = . Std. Dev.: 0,22 '
S 0,60 o Growth last 3 years avg on .3‘

- 0,40 first 3 years avg: - 1%

fqo] 0,20 .

Q 0,00 ‘;\‘;\ O <
P 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 & N &o‘“

Q- (00' o(\
; =@ CONY. FAOSTAT === Conv. USDA === Conv. Biblio 1* (PQ O (.\\c,\(’
>
==@==Org. Biblio 3*  ==@=Org. Interview 1% o
© . . . . .
| Min and max yields (by region) Yields comparison
2,50 219 S5 213 aqq 2% (conv. vs organic)

- oy 1 ’ 1,94 '

(4V) ' T/ha Main results

) 0 05 1 15 2

n © 1,50 . Organic yields higher than conventional ones, mainly because of higher

< . . . .
- M 100 Conv. USDA 128 efficiency of organic farms and location in more fertile areas (based on
B4 '
2010 and 2018 data)

(q0) 0,50 . . N . .

N ' 0.77 0,58 0,74 048 074" 5,63 0,58 . Relatively high variability of yields over the 2007-2013 period; slowly

(g0} 0,00 0,39 024 028 029 033 Org. Inteview 1* 1,23 - 1,70 decreasing trend in the last 4 years (2016 — 2020)

. Significant variability of yields among the main producing areas

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Mi(n ant;i/max ra;cio 98% - 138% (Akmolinsky, Kostanajsky, North Kaz.), where avg. yields fall in the [0’5_1,9]
org. Vs conv.
t/ha range

=@==|\lin ==@==|ax ==0==Akmolinsky ==@==Kostanajsky ==®=North Kazakhstan
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Ukraine
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qe)
c Yields Yields comparison Yields comparison
; 450 - 4,15 406 4,14 (conv. vs organic) (conv. vs arganic)
72 3,83 ’
— 4,00 303 4,15 4,13
H6 3,50 317
3,00 —_—
! 81% F Y
3 ; :
- © 250 < = | 99% )
= 2,00 P = —_
) ’
O 1,50
Q 1,00
\s y > ¢ < 3
- 0,50 S o & & e &
; 0,00 & N\ & R ﬁ &
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 ¢ ¥ QQP(\ o ¢ &P
— v
Ige) ==@==Conv. FAOSTAT  ==@==Conv. USDA  ==@==0Org. Biblio 1* 0&’ d&ﬁ
I . . . Yields variability
Q Min and max yields (by region) (USDA - T/ha): Main results
2007-2020 . . -
- 7,00 5,88 . Organic yields slightly lower than conventional ones.
g 6,00 — 544 . . — : .
O ’ ° *  Average (conv): 3,49 s Medium variability of yields over the period
L 5,00 C Min — Max: [2,34 — 4,15]
v . Var: 0,33 . Significant yield variability across regions, with min. and
D 2 4,00 L . Std. Dev.: 0,57 max. yields in the three main producing areas falling in the
~ .‘
= 3,00 . Growth last 3 years avg on [2,58-3,73] t/ha range (2018)
2,00 3.27 g first 3 years avg: 28%
1,00
0,00
2017 2018

e=@==Min e=@=|ax e==@==Zaporizhzhya e=@==QOdesa ==@=Kharkiv
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9,00
8,00
7,00
6,00

© 5,00

= 4,00
3,00
2,00
1,00
0,00

== \/in

Yields

6,44 6,40 6,60
6,15 571

3,90

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

e=@e=Cony. FAOSTAT — ==@==Conv. USDA

w===Conv. Interview 1* ==@==Org. Interview 1%

Min and max yields (by region)
10,43

7,83

2,94
2,21

2017 2018

=@=|\lax ==0=\/innytsya ==@==Poltava ==@==Chernihiv

Yields comparison
(conv. vs organic)

7,69
6,50
m
<
B
* * N
Y " o
& {)o(\
& * &
R S &
NS & O
S % ) b\(/
X o N

Yields variability

(USDA —T/ha):
2007-2020

Average (conv): 5,73

Min — Max: [3,90 — 7,84]
Var: 1,30

Std. Dev.: 1,14

Growth last 3 years avg on
first 3 years avg: 51%

Yields comparison
(conv. vs organic)

8,03

6,01

a ra Y
= (134% |
= R

Main results

. Organic yields from 85% to 134% of conventional ones; main
reasons :1) relatively low conventional corn yields in Ukraine
and 2) organic enterprises larger and more efficient than
conventional ones

. Significant variability of yields at country level over the
period

. Rather limited yield variability across the main producing
areas , where min. and max. yields fall in the [8,22 —9,90]
t/ha range (2018)
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14,00
12,00
10,00
8,00
6,00
4,00
2,00
0,00

T/ha

20,00

15,00

10,00

T/ha

5,00

0,00

Yields
11,43
L
0,67
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
e=Qmm= Conv. FAOSTAT e=Qu= Conv. TURKSTAT
&= Conv. EUROSTAT === Org. TMfA / FIBL
e Org. TMfA Conv. TMfA (Biblio 11%)
® Conv. Biblio 6% ® Org. Biblio 6*
Yields by region
[ ]
[ ]
[ ]
[ ]
0,19
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
e=@==Org. Min ==@== 0Org. Malatya
==g==Org. Nigde =g Org. Kahramanmaras
==@==Cov. Malatya e=g== Conv. Nigde

==@=Conv. Kahramanmaras

Main results

Yields comparison Yields comparison
(org. vs conv.) - expert (conv. vs organic)
estimate 5,97
4,69
T/ha -
0,00 5,00 10,00 = -
= a ——
(127% )
Conventional 6,00- 9,00 —
i ¢ 3 >
Organic 5,00 - 8,00 &€ $° é‘u{‘

e & &
Org./Conv. 83 - 88% ':"Df‘ @ @‘:"L
d‘@

*  The most reliable sources reported organic yields lower than conventional
yields (between 83 and 88%), but organic yields may be higher than
conventional ones according to some sources.

*  Dimension of organic farms higher than conventional ones

*  Organics yields in the main producing areas in the [5,8-15,7] t/ha range
(2009 data).

*  High variability of yields: the yield is affected by climate conditions (frost,
high rain in flowering period, drought), diseases and pests.
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Q Yields Yields by region
N 2,50 1,80
(¢0) 1,60
1,20 ®
| o 150 g0
= = 0,80
> = 1,00 0,60
0,40
Q 0,50 0,20
4 000 —®
[ 0,00 0,02
3 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
I— ==@=0rg. Min «=@==0rg. Artvin «=@=0rg. Ordu
=@ Conv. FAOSTAT = Conv. TURKSTAT «@=Conv. EUROSTAT ==o==0rg. Rize &= Conv. Artvin &= Conv. Ordu
=@=Conv. Biblio 1* =8==Conv. TMfA (Biblic 14%) ==@==0rg. TMFA / FIBL =o—Conv. Rize
® Org. TMfA
Yields comparison (conv. vs organic) Yields comparison (org.
1,20 1569 180% Vs conv.) - expert
° . . Main results
100 160% estimate
' 123% 140% *  Organicyields generally in line with or slightly lower
0,80 57 120% T/ha than conventional ones
© 060 100% 0,00 0,50 1,00 1,50 2,00 *  Low variability of yields over the period, with
= 80% standard deviation of 0,19 for conventional and 0,11
0,40 60% conventional | 0,70 [Jfj 1,00 for organic farming
090 40% *  Low variability of organic yields in the three main
20% Organic | 0,60 . 0,90 producing regions, falling in the [0,86-1,18] t/ha
0,00 0% range (2009 data)

2009 2010 2011 2012 2013 2014 2015 2016 2017
Org./Con\.r. 86 _ 90%
I Conv. Turkstat BN Org. TMfA /FIBL === Qrganic/Conventional
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Lebanon
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@) Yields Yields comparison (org. vs
| 4,00 3,73 conv.) - expert estimate
(- 3,50
O T/ha
3,00
C 0,00 5,00 10,00
2,50
O
@) £ 2,00 .
q) =2 Conv. expert estimate 8,00 10,00
] 1,50
1,00
Org. expert estimate 6,00 I 7,00
0,50
0,00
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Org./Conv. Expert
. . . .. . estimate
e Cony. FAOSTAT ==@=Conv. Biblio 1* ==@=Conv. Ministry of Agriculture* ==@==Qrg. Ministry of Agriculture *
Main results

*  Data from FAOSTAT and the Ministry of Agriculture (Dept. of Statistics) are considered unreliable by local experts. Data seem to be
often underestimated by producers for avoiding taxes and for having access to state aids.

*  According to experts, there is a high variability of yields over time; however, on average, the minimum organic yield is 75% lower
than the minimum conventional yield while the maximum organic yield is 70% lower than the maximum conventional yield.

*  Conventional olive farming is not efficient in Lebanon: main causes are incorrect use of agro-chemicals, rainfed (non-irrigated)
farming, old non productive trees. Also the potential of organic farming has not been fully explored. When organic olives are
cultivated with modern methods, the yields can be equal or higher than yields in traditional conventional farming (e.g. 10 ton/ha).
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Conv. FAOSTAT 39,88 [ 26,32 e Var:3,91

Conventional Biblio 16 | 42,00

Org. Areté elaboration
on Biblio 12*/FIBL

Organic Interview 1 ‘ 26,00

c Min — Max: [39,88 — 46,33]

. Std. Dev.: 1,98

Conv. Biblio 6* 20,00 [ s0,00 c Growth last 3 years avg on .

first 3 years avg: -1%

| 26,60

s
o Yields ield '
- Yields comparison
- .
= 5000 4633 oy 43,05 4459 4378 (conv. vs organic)
45,00 %42
O 40,00 43,78
; 35,00
30,00 26
[40) £ 5c 00 . . . 26,00
~ r
— = 26,62 =
) 20,00 =
(@) 15,00
10,00
I 5,00
0,00
@) 5 y N
2010 2011 2012 2013 2014 2015 2016 2017 2018 F ) &
@) & & o
v & &
O ¢ & &
@) —8—Conv. FAOSTAT ® Org. Areté elaboration on Biblio 12*/FIBL & & o
)
L . ) ) ) . N &
O ® Organic Interview 1 ® Conventional Biblio 16 Og‘?o
Yields Yields variability Main results
(Faostat — T/ha): o
T/ha 2010-2018 . Organic yields lower than
0,00 35,00 70,00 *  Average: 42,93 conventional ones, mainly because

of the use of high-input techniques
in conventional farming

At country level, very low
variability over the 2010-2018
period, with standard deviation of
1,98 in the same period, yields
remained basically stable.
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Yields Main results

250 *  Expert confirmed that the yields of organic
500 500 and conventional argan are very similar

2,00 and that other factors impact on yields.
1,58
150 13 *  Yields generally falling between 0,01 and

2,00 t/ha

-
q)
o]0)
b
(qv)
|
@)
O
O
@)
bt
@)
>

T/ha

1100 . . . .
0,72 e The estimation of yields of Argan tree varies

0,50 042 046 depending on the regions where the
0,01 I I 0,1 plantation is based and on the tree
000 ecotypes.

© * Impact on yields from the use of old or
o+ young trees (older trees are generally more
& & productive)

*  Alternation phenomenon in the Argan tree
is very common: some trees produce fruit
every year, others every two years and
others more than every three years.
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ﬂ Yields Yields comparison (.org. Vs conv.) -
— expert estimate
> 25,00
S T/ha
G 20,15 000 2000 4000 60,00 80,00
(0p) 20,00 1697 17,38 18,91 18,51 19.15 18,82 e 1831 17,63 3 Conventional 33,00 DN 52,00
3 ! 16,00 g Organic 25,00 NN 40,00
b 1500 12,94 13,04 g omfcom.
+ m i " 12,32 7777 12,23
O T-E" 9,87 10,20 9 59 10,47 , Conventional 30,00 eSS 60,00
I 10,00 8,47 : é Organic 15,00 EEEE 25,00
O é Org./Conv.
) 5,00
U Conventional 30,00 p——
e 0,00 E.; Organic 15,00 HEEE 25,00
O 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 s Org./Conv.
E === Conv. FAOSTAT (Orange) ® Conv. Biblio 3% (Orange)
=== Conv. FAOSTAT (Lemons & limes) @ Org. Biblio 11* (Citrus fruits) . Conventional 25,00 NN 45,00
E Organic 13,00 pmm 25,00
Variety Trees/ha lij;zz:ion Org. (t/ha) Conv. T/ha Ore/Con.
Nador cote (tangerine) 500 5 25 33
Nador cote (tangerine) 833 3 40 52
Clementine 416 15 25-35 33-45
Sidi aissa (clementine) 416 15 20-35 26-45 Main results
Navel (orange) 416 8 20-40 26-52 e According to local experts, the available data from official sources are not representative of
Lemon 416 4 15-25 20-33 the actual situation

. On average, yield of conventional farming higher than organic farming by 30%.

. Conventional and organic citrus yields differ depending on the method of cultivation, density
of plantation, location of plantations and the rootstock

. Main differences in yields (both organic and conventional) are caused by the variety of citrus
fruit (see table)
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| Yields Yields comparison (org. vs
conv.) - expert estimate
O 3,50
3,00
@ 3,00 ® T/ha
O 0,00 500 10,00 15,00
@) 2,50
S Conventional 12,00 [ 13,00
e s 2,00 5
= 2 Organic 8,00 [l 10,00
§ = 1,50 3
z Org./Conv.
1,00 =
0,50
= ., Conventional 3,00 I 10,00
0,00 < =
SE .
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 £2 Organic 3,00 N 7,00
o
'_

@ CONY. FAQSTAT  emm@emm Conv. Biblio 2* == @== Org. Biblio 7* (year n.a.) Org./Conv. 100 - 79%

Main results
. 12% of Moroccan olive plantations are organic

. Official data are considered not representative of the situation: based on this data, organic yields are generally higher than
conventional ones.

. Ranges provided by different sources highlight the very high variability of both conventional and - especially - organic yields.
Production is very variable across regions and alternation is also a typical feature of olive trees.

. Moroccan Picholine is the most common traditional variety in Morocco. The new olive tree plantations are mainly introduced
varieties such as Arbequina, Arbosana and Koronaik. The most widespread is now Arbequina.

. Yields vary depending on the cultivar. New cultivars have higher yields than traditional cultivars. Organic new cultivars can
have higher yields than conventional traditional cultivars.
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6,00
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4,00
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3,00

2,00

1,00

0,00

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
==@==Conv. FAOSTAT ==@== Conv. Interview 1%

s 0rg. Interview 1% min ==@==Org. Interview 1* max

Main results

Significant and steady yield growth over the 2007-18 period
Medium variability over the observed period, with standard deviation of 1,16

Organic yields are generally 25% - 32% lower than conventional ones, mainly
due to more limited use of agrochemicals

Organic yields can be even higher than conventional ones, in particular when
conventional trees are old or are located in less productive areas

Key factors of productivity are soil and climatic conditions

Large yield variability in conventional plantations caused by the type of dates
and by the area where the plantation is located. The variation is lower in organic
yields since only one date variety is cultivated with organic methods (Deglet
Nour) and organic cultivation is carried out in limited areas.

Yields comparison (conv.

T/ ha

Vs organic)
6,50

Yields variability

(Faostat — T/ha):
2007-2018

Average (conv): 4,95

Min — Max: [3,30 — 6,48]

Var: 1,35

Std. Dev.: 1,16

Growth last 3 years avg on first 3
years avg: 82%
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Yields convenzional and organic - Biblio 7 Yields comparison (conv. vs organic) - Biblio 7
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0,00 2 @ & =

T/ha
5]

9
4]
2
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hCD>
-
>
I_
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= ﬂ{5:3> <5§§ ° &
Organic Traditional Organic Traditional Organic Traditional éé _@§ Vﬁg 5$9 o
conventional conventional conventional 53’ Q§° éﬁ& <& Qd?
>N « S
. . . - & o &
irrigated fertilized rainfed fertilized rainfed no fertilized & (Jo‘i‘
Main results

* Under the same conditions of irrigation and fertilization, yields of organic olives are slightly lower than conventional ones: between 77% and
100% depending on the conditions (on avg. 85%).

* Yields of intensive conventional olive groves are higher than yields of traditional conventional and organic groves: yields of traditional
conventional groves are 14% of intensive conventional groves; yields of organic groves are 12% of yields of intensive conventional groves.

* High variably of yields: e.g. campaign 2015/2016 20 kg/tree against 38 kg/tree of previous year 2014/2015 (INS). Great variability across
different regions (e.g. Médenine region avg. production in 2015/16 is 87 kg/tree)
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INa — rice

. . Main results
Yields Yields
6 00 . Yields for organic (“green
7’00 626 6,43 6,56 6,59 6,55 6,69 6,78 6,72 6,81 6,89 6,87 6,92 7,03 6,95 T/ha food”) and conventional
’ ’ 200 200 600 10,00 farming are basically identical
1 6,00 670 6,75 6,72 6,83 6,84 6,82 6,84 6,90
- 5.00 6,35 6,54 6,56 6,55 > ' *  Limited growth over the 2007-
Q) © Conv. FAOSTAT 7,03 19 period and very limited
< 4,00 o L
S o0 variability, but with high
oo Conv. NBS China 5,00 - 9,36 variability depending on the
’ regions (min. 5 T/ha -max. 9,36
1,00 T/hain 2018)
0,00 Org*. CGFDC* 6,90 )
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 *  Interviewed experts however
Org*. Expbrt indicated wider differences in
==@=Conv. FAOSTAT ==@==Conv. USDA ==@= Conv. NBS China estirlnate* 4,50 9,00 yields across regions also for
==@==Conv. Ricepedia === Org*. CGFDC* organic production [4,50 —
Last year/range available for each source
9,00] t/ha
. Three main producing regions
Yields comparison (conv. vs organic) Yields by region with similar yields in
500 0% (conventional) conventional farming

99% 100% 100% 100% 100% 100% 100% 100% 99% 99% 99% 9gy

7,00 100% 12,00 g go'2 19,83 . 5310,009136
1000 : : I
6,00 a00s M Yields variability
5,00 ’ 8,00 (FAOSTAT - T/ha):
o T — ]
:'g 4,00 60% : 2007-2018
a00 -°
3,00 . yoo 4,985,00 5,00 4,99 5,00 « Average (conv): 6,73
2,00 0.00 . Min — Max: [6,42 — 7,03]
1.00 20% " 201320142015201620172018 *  Var:0,03
' 0 Std. Dev.: 0,18
0,00 0% =@=Min - NBS === Nlax - NBS

. Growth last 3 years avg on

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 @— Heilongjiang == liangxi first 3 years avg: 6,3%

T/ha

BN Conv. FAOSTAT  EEEEE Org*. CGFDC* === (Qrganic*/Conventional === HUnan
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Yields comparison (conv. vs organic)
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Org*. CGFDC* 0,84
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Yields by region
(conventional)
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Main results

* Organic yields (“green food”) lower than

conventional ones but steadily filling the
gap over the observed period

* Both conventional and organic yields with A
limited variability over time.

* Organic yields at country level tripled
over the 2007-18 period

¢ Interviews: wide differences across
regions for organic production [0,25 —
2,25] t/ha

* Three main producing regions with
rather different conventional yields

Yields variability
(NBS China/CGFDC — T/ha):

Conventional 2005-2018

. Average (conv): 0,78

© Min — Max: [0,69 —0,86]
J Var: 0,00

. Std. Dev.: 0,06

Organic 2007-2018

. Average (org.): 0,52

. Min — Max: [0,28 — 0,84]
. Var: 0,04

. Std. Dev.: 0,21
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Synthesis and conclusions Areté pas

* In most extra-EU countries, structured and/or reliable data sources on organic farming are still
completely missing, making it difficult to assess the correctness and reliability of farmers’
declarations about organic products, as well as to elaborate any forecast on organic productions.

* Generally high variability of yields for both conventional and organic farming:
— Among regions (due to latitude, altitude, soil fertility, rainfall, etc.)
— Over time (mainly due to climate and pests)

— Among farm typologies (mainly due to differences in cultivation techniques,
organisation/management, entrepreneurial attitude towards innovation, etc.)

* |In specific conditions, yields in organic farming may be higher than yields in conventional farming,
mainly due to:

— Concentration of organic farming in the most efficient, organised and well-managed farms

— Advanced techniques/varieties in organic farming vs. outdated traditional techniques/varieties in
conventional farming

— Extensive conventional farming vs. intensive organic farming
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